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A  Table  of  Gontents 

COMMENCING  with  this  the  first  issue  of  the 
New  Year,  the  advertising  and  editorial  pages 
of  the  Contract  Record  and  Engineering  Re- 
view will  be  numbered  separately  and  the 
principal  contents  indexed.  The  increased  percentage 
of  our  readers  who  inake  a  careful  and  systematic 
reading  of  the  journal  has  rendered  it  highly  desirable 
for  us  to  provide  a  means  of  ready  reference,  and  we 
believe  that  a  weekly  index  and  separate  page  number- 
ing, taken  in  conjunction  with  an  annual  index  of  con- 
tents, will  greatly  enhance  the  value  of  the  publication, 
especially  to  those,  whose  number  is  also  increasing, 
who  bind  their  copies. 

The  year  with  the  unlucky  terminal  numbers  has 
passed  into  history  and  we  have  entered  upon  the 
Year  of  Grace,  Nineteen  Hundred  and  P'ourteen.  We 
feel  sure  that  in  the  constructional  field  there  will  be 
great  achievements  to  record  and  we  are  determined 
to  keep  pace  with  our  readers  in  the  march  of  progress. 
The  record  of  achievement  must  be  made  through  a 
medium  which  is  a  credit  to  the  progressive  interests 
it  serves.  It  is  the  policy  of  the  publishers  to  strive 
to  make  the  Contract  Record  pre-eminent  in  its  field 
and  to  introduce  from  time  to  time  such  improvements 
as  will  make  the  journal  regarded  as  a  standard.  The 
policy  which  has  been  in  evidence  in  the  immediate 
past  will  be  maintained  on  more  aggressive  lines,  spe- 
cial attention  being  devoted  to  the  more  practical  fea- 
tures of  large  constructional  operations.  The  muni- 
cipal field  will  be  covered  carefully,  particularly  in  re- 
gard to  developments  in  design,  construction,  opera- 
tion and  equipment. 

We  wish  our  readers  all  prosperity  during  1914  and 
bespeak  their  continued  co-operation. 


The  Awakening  of  the  Clay  Industry 

EDUCATIONAL  facilities  for  the  clay  worker, 
discussed  editorially  at  some  length  in  our  is- 
sue of  December  10,  1913,  would  appear  to  be 
a  live  issue,  judging  by  the  correspondence  on 
the  subject  published  elsewhere  in  this  issue  and  also 
by  the  announcement  that  the  Canadian  Clay  Pro- 
ducts Manufacturers'  Association  has  concluded  ar- 
rangements for  the  equipment  of  an  up-to-date  clay- 
working  department  in  the  new  technical  school. 
This  is  an  excellent  beginning  and  it  is  to  be  hoped 
that  it  will  stimulate  other  educational  authorities  in- 
to action.  Doubtless  many  interesting  details  will  ma- 
terialize at  the  forthcoming  annual  convention  of  the 
Association,  but  we  are  sure  that  the  equipment  of 
the  new  department  at  Toronto  will  be  thoroughly 
up-to-date  and  that  the  requirements  of  all  will  be 
met  by  the  proposed  programme  of  a  regular  course  of 
ceramics,  extending  over  perhaps  two  or  three  years, 
and  a  short  winter  term  of  two  or  three  months  at 
practical  work. 

It  is  evident  from  President  Falconer's  letter,  pub- 
lished in  this  issue,  that  the  University  authorities 
were  favorably  disposed  towards  a  course  of  ceramics, 
but  in  spite  of  the  fact  that  progressive  men  closely 
identified  with  the  industry  promised  financial  assist- 
ance— in  one  instance  to  the  extent  of  furnishing  a 
complete  laboratory  and  in  another  to  bearing  part 
of  the  expense  of  the  general  administration — the 
question  of  ways  and  means  proved  an  insurmount- 
able obstacle. 

Competition  is  on  the  increase  and  aggressive  mea^ 
ures  must  be  taken  to  meet  it.    The  monopoly, pTj^rkde 
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enjoyed  by  some  of  our  manufacturers  during  the  early 
stages  of  Canada's  development  is  explained  by  the 
fact  that  the  possibihties  of  the  country  were  not  ade- 
quately recognized.  Now  our  business  is  on  a  more 
substantial  basis  and  we  must  advance  with  the  times 
or  yield  our  part  to  others. 

England  is  awakening  to  the  importance  of  provid- 
ing well-equipped  schools  for  clayworkers.  Germany, 
the  leader  in  all  spheres  of  technical  education,  has 
some  half-dozen  excellent  schools,  and  our  neighbors 
to  the  south  recognize  clay  working  as  a  subject  of 
university  education.  What  is  the  attitude  of  Canada? 
In  what  category  shall  we  place  the  achievement — or 
lack  of  achievement — of  the  last  few  years? 

Now  that  the  national  association — thanks  to  its 
Hve  president,  Mr.  Charles  A.  Millar,  and  others  with 
whom  he  has  associated  himself — has  shown  itself 
capable  of  acting  as  well  as  talking,  and  of  producing 
something  more  tangible  than  "papers"  and  meiui 
cards,  it  will  most  certainly  come  into  wider  recog- 
nition and  take  a  higher  place  among  the  trade  and 
technical  bodies  of  the  Dominion.  It  is  to  be  hoped 
that  this  will  be  but  the  first  chapter  of  a  long  history 
of  achievement  and  that  before  many  years  the  facili- 
ties at  the  command  of  clayworkers  throughout  the 
country  will  be  second  to  none.  It  is  with  the  greatest 
pleasure  that  we  extend  our  congratulations  to  the 
Association. 


Increased  Consumption  of  Water  following 
Filtration 

PROBLEMS  encountered  in  the  design,  construc- 
tion and  operation  of  filtration  plants  have  been 
the  subject  of  no  little  discussion  of  late.  The 
subject  is  brought  to  mind  by  a  visit  received 
last  week  from  Mr.  Allan  Hazen,  the  New  York  engi- 
neer who  designed  the  Toronto  plant.  We  understand 
that  Mr.  Hazen  is  now  arranging  to  proceed  against 
the  city  to  obtain  compensation  for  its  failure  to  en- 
trust him  with  the  extension  of  the  plant  and  the  dis- 
charge of  its  obligations  in  regard  to  the  original  de- 
sign. Our  Chicago  contemporary,  Engineering  and 
Contracting,  makes  some  interesting  editorial  obser- 
vations respecting  this  plant,  emphasizing  particularly 
the  unprecedented  increase  in  water  consumption 
which  has  taken  place  in  Toronto  since  the  fall  of  1908 
when  the  plant  was  designed.  At  that  time  the  aver- 
age total  daily  consumption  of  water  was  30,000,000 
Imperial  gallons,  a  figure  which  increased  to  44,700,- 
000  Imperial  gallons  during  the  year  1912.  To  quote 
from  our  contemporary : 

"We  have  before  called  the  attention  of  engineers 
to  the  advisability  of  making  allowance  for  the  in- 
creased consumption  of  water  following  the  installa- 
tion of  a  filtration  plant.  This  increase  is  due  partly 
to  new  consumers,  attracted  by  the  improved  quality 
of  the  public  supply,  and  to  the  greater  domestic  use 
of  water  when  mineral  table  waters  are  supplanted  by 
the  public  supply.  The  increased  consuriiption  at  To- 
ronto is  so  enormous  that  it  can  only  be  partially  at- 
tributed to  the  causes  mentioned  and,  in  fact,  the  high 
rate  of  increase  in  the  consumption  of  water  began  at 
the  time  the  filters  were  being  designed  which  was 
three  full  years  before  the  plant  was  ready  for  even 
intermittent  operation.  While  evidences  of  progress 
toward  the  installation  of  filters  can  hardly  be  said  to 
increase  the  use  of  water  the  actual  installation  cer- 
tainly does.  The  new  rapid  sand  filter  at  Minneapo- 
lis affords  a  good  example  of  this.     Designed  of  capa- 
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city  suitable  for  a  consider. lie  period  in  the  future  it 
had  not  been  in  operation  Ver  six  months  before  it 
was  overloaded  and  extensicls  are  now  being  planned. 
This  was  due,  again,  to  a  ra  of  increase  in  water  con- 
sumption which  hardly  coliI  have  been  anticipated-. 
This  tendency  toward  increa^d  consumption  following 
the  introduction  of  filtrationndicates  not  only  the  de- 
sirability of  taking  this  pro!  ble  increase  into  account 
in  proportioning  the  plant,  lit  also  shows  the  import- 
ance of  keeping  meterage  ;ireast  of  filtration;  cities 
having  filtered  supplies  shiild  be  fully  metered  as 
soon  as  practicable." 


Montreal'  Mishap 

SHARP  criticism  of  the  lontreal  Engineering  De- 
partment has  been  bird  as  the  result  of  a  big 
break  in  the  reinforce  concrete  conduit  supply- 
ing Montreal  with  \iter.  The  break  caused 
enormous  inconvenience  to  he  great  majority  of  the 
inhabitants  of  the  city,  as  tly  depended  upon  the  con- 
duit for  the  supply  of  wat<,  and  the  break  meant  a 
discontinuance  of  the  supp.  Many  industrial  firms 
were  also  hampered,  and  thcarge  shops  of  the  C.  P.  R. 
at  Angus  were  temporarilyshut  down.  The  conduit 
was  constructed  from  plansy  Mr.  G.  Janin,  the  city's 
chief  engineer,  in  1908,  the;ontract  being  let  to  Mr. 
P.  McGovern,  of  Boston,  at  cost  of  about  $685,000. 

The  break  which  causecthe  water  to  be  shut  off 
was  60  feet  long.  The  damee  was  repaired  by  cutting 
out  the  defective  length  of  uicrete  and  inserting  steel 
pipes  manufactured  by  the  'hn  McDougall  Caledoni- 
an Ironworks  Company,  Lilted,  Montreal,  as  a  rush 
order.  These  were  joined,  means  of  brick  and  tar, 
to  the  ends  of  the  concrete  mduit.  cement  being  also 
used  in  the  interior.  Unfonnately  however,  the  job 
was  not  a  success.  The  war  was  let  in  very  slowly, 
but  the  pressure  was  too  rong,  and  the  joint  of 
bricks,  tar,  and  cement  ga\  way,  with  the  result  that 
the  supply  had  to  be  again   ut  off. 

When  the  serious  charaer  of  the  first  break  be- 
came apparent  the  Controlrs  called  in  Mr.  J.  A. 
Jamieson,  who  conducted  ;  examination  of  the  in- 
terior of  the  conduit.  Thevtlas  Construction  Com- 
pany were  also  called  into  a.«st  in  the  work  of  repair- 
ing the  concrete  work. 

Naturally,  there  were  soe  strong  opinions  heard, 
and  Mr.  Janin  was  criticiseddversely.  Many  outside 
engineers — some  with  expe  knowledge  and  some 
without — gave  their  opinion^is  to  the  wisdom  of  con- 
structing a  concrete  conduit,  id  it  was  said  that  under 
the  conditions  existing,  concte  was  a  very  unsuitable 
material  for  such  a  work,  (hers — notably  Mr.  C.  E. 
Deakin,  the  contractbr — werof  opinion  that  the  con- 
duit was  built  as  well  as  pcible,  and  that  the  work 
on  the  aqueduct,  which  had  tn  blamed  for  the  break, 
would  not,  from  a  mathematil  point  of  view,  be  con- 
sidered as  endangering  the  qiduit  in  the  least.  The 
breakage  was  a  pure  accideVir  which  no  one  could  l)e 
held  responsible. 

The  cause  of  the  brea  <^4 
not  been  definitely  ascertj,f| 
as  being  due  to  work  on 


duct.     It  was  supposed 
encroached  too  closelj'  u  r 
the  supporting  earth,  wil^^ 

At  a  meeting  of  lead 
secure  the  services  of  th( 
on  the  continent  with  a''| 
quiry.    The  Controllers 


Ihe  time  of  writing,  had 
but  it  was  held  by  many 
ilargement  of  the  aque- 
he  excavating  machine 
le  conduit  and  removed 
result  of  a  bad  break, 
izens  it  was  decided  to 
vater  engineer  available 
to  an  independent  en- 
so  promised  to  conduct 
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a  thorough  investigation.     It  will  be  interesting  to  re- 


cord the  findings  in  due  course. 


The  Engineer  and  the  Accountant 

IN  the  administration  of  large  manufacturing 
plants  and  public-service  corporations  the  com- 
bined abilities  of  specialists  in  engineering,  law, 
production,  salesmanship  and  accounting  are  es- 
sential to  an  efficient  conduct  of  affairs,  comments 
The  Engineering  Record.  Between  the  first  and  the 
last-named  class  of  experts  a  wide  gap  formerly  ex- 
isted, but  the  broadening  tasks  of  each  have  brought 
the  engineer  and  the  accountant  into  closer  relations, 
notably  in  connection  with  the  work  of  commission 
regulation,  the  study  of  operating  economies  and  the 
more  extensive  tabulation  of  construction  costs. 
Around  the  conference  table  of  the  efficiency  commit- 
tee the  accountant  and  the  engineer  come  into  especial- 
ly eflfective  contact. 

A  few  specific  illustrations  of  the  sort  of  co-opera- 
tion that  is  needful  may  be  given.  In  practically  all 
cases  where  a  company  appears  before  a  State  board 
seeking  permission  to  issue  securities  it  is  required 
to  present  a  list  of  the  expenditures  which  it  is  pro- 
posed to  capitalize,  and  usually  at  the  stock  or  bond 
hearing  following  the  petition  a  long  exposition  of 
these  expenditures  occurs.  Often  the  lists  are  inade- 
quate as  to  detail,  and  insufficient  data  are  given  to 
enable  the  commission  to  compare  the  actual  or  an- 
ticipated costs  with  similar  expenditures  elsewhere. 
It  is  most  important  that  all  legitimate  costs  shall  be 
included  in  such  exhibits,  and  here  the  accountant's 
broad  knowledge  of  classifications  and  the  segrega- 
tion of  items,  combined  with  the  engineer's  under- 
standing of  what  is  essential  in  the  way  of  physical 
data,  may  be  of  the  utmost  value.  Unless  an  engi- 
neer has  had  a  good  deal  of  experience  in  court  and 
commission  work  he  is  liable  to  overlook  features  of 
expense  which  the  accounting  expert  will  set  forth  at 
the  outset.  On  the  other  hand,  if  the  data  are  left 
for  the  accountant  to  compile  he  is  almost  sure  to 
overlook  some  fundamental  engineering  dimension  or 
quantity,  without  which  no  intelligent  opinion  can 
be  rendered  as  to  the  propriety  of  the  expenditure. 
In  an  extreme  case  it  may  lead  to  a  scaling  down 
of  the  amount  permitted  to  be  capitalized,  which 
means  that  the  burden  must  be  borne  out  of  immediate 
earnings  by  reduction  of  a  hard-won  surplus,  or  by 
slicing  the  depreciation  allowance.  The  only  safe  way 
is  for  both  engineer  and  accountant  to  go  over  ex- 
hibits of  this  character  with  the  greatest  care  before 
delivering  them  to  the  executive  or  legal  advisers  con- 
ducting the  company's  case. 

In  valuation  work  the  accountant  needs  the  assist- 
ance of  the  engineer  in  the  interpretation  of  items  of 
plant  expenditure,  in  the  analysis  of  construction  costs, 
and  in  the  treatment  of  depreciation.  The  engineer's 
opinion  as  to  the  life  of  equipment  and  its  fitness  for 
service  after  a  stated  period  must  largely  guide  the 
accountant  in  his  consideration  of  replacement  costs, 
and  the  former  obviously  is  the  best  interpreter  in  an 
operating  organization  of  maintenance  expenses.  No 
accountant  without  engineering  training  or  advice  is 
in  a  position  to  judge  whether  repair  costs  are  normal 
or  abnormal  in  relation  to  the  service  conditions.  The 
engineer,  for  his  part,  needs  the  comprehensive  view- 
point of  the  student  of  figures  in  making  sure  that 
his  subordinates  keep  adequate  records  and  properly 
classify  accounts  so  that  unusual  conditions  can  be 


noted  with  the  least  possible  delay.  In  the  working 
out  of  cost  systems  these  two  classes  of  experts  should 
confer  at  sufficient  length  to  yield  results  of  interest  to 
the  technical  man  no  less  than  to  the  bookkeeper.  En- 
gineering advice  may  be  as  useful  in  the  accounting 
department  as  in  the  purchasing  bureau,  and  the  re- 
commendations of  the  accountant  ought  to  make  the 
work  of  the  engineer  easier  if  the  classification  adopt- 
ed in  a  given  company  is  the  joint  product  of  their 
labor. 

It  is  surprising  how  difficult  it  is  to  maintain  an 
accounting  system  which  will  give  at  short  notice  the 
variety  of  engineering  or  operating  data  which  may 
be  demanded  in  a  special  investigation,  such  as  an  an- 
alysis of  wages  and  hours  of  service  on  a  railroad; 
but  this  is  a  result  of  the  expense  of  multiplying  sta- 
tistics which  are  really  by-products  of  a  company's 
bookkeeping  records.  There  seems  to  be  no  limit  to 
the  amount  of  analytical  study  that  can  be  applied  to 
a  payroll  of  this  kind.  In  the  arbitration  of  the  hours 
and  wages  of  street-railway  employees  now  drawing 
to  a  conclusion  at  Boston,  one  of  the  most  remarkable 
features  of  the  inquiry  has  been  the  amount  of  extra 
work  required  from  the  auditing  department  of  the 
Boston  Elevated  Company  in  the  preparation  of  spe- 
cial information  from  its  routine  records  to  enable  the 
cost  and  duration  of  platform  labor  to  be  thoroughly 
analyzed.  The  company's  accounting  system  is  ex- 
haustive and  scientific ;  but  it  is  obvious  that  all  the 
combinations  of  data  which  may  be  of  possible  engi- 
neering or  operating  use  after  being  derived  from  such 
records  cannot  as  a  practical  matter  be  maintained 
from  month  to  month  without  undue  expense.  On 
such  a  system  close  relations  between  its  engineering 
and  accounting  staff  constantly  tend  toward  the  pro- 
duction of  records  of  real  value  in  the  solution  of  spe- 
cial problems  and  toward  the  economy  of  time  in 
studying  the  operation  of  the  road  from  special  angles 
of  inquiry.  In  defining  just  what  sort  of  statistical 
data  are  desirable  for  executive  deductions  there  is  a 
field  for  larger  mutual  service  for  the  engineer  and  the 
accountant  than  has  often  been  developed  in  the  past. 


One  of  the  noticeable  features  of  the  large  and  more 
elaborate  building  undertakings  of  recent  date  is  the 
increased  use  of  terra  cotta  trim.  Between  terra  cotta 
trim  and  the  fancy  finished  brick  and  stone,  other  ma- 
terial formerly  used  extensively  in  face  work  is  being 
crowded  aside  considerably.  Sometimes  an  entire  face 
is  made  of  the  terra  cotta  and  at  other  times  fancy  face 
brick  is  used.  It  is  terra  cotta  trim  which  breaks  the 
monotony  and  puts  in  the  trimming  effects  which  har- 
monize beautifully  with  the  other  clay  products.  Terra 
cotta  and  face  brick  make  an  ideal  combination  in 
buildings  big  and  little,  and  architects  seem  very 
favorably  inclined  toward  terra  cotta  trim.  This  means 
that  it  is  not  only  gaining  ground  but  also  that  con- 
ditions are  ripe  for  more  extensive  development  in  its 
use. 


It  is  reported  that  the  harbor  of  Dover,  Eng.,  is 
practically  derelict.  The  results  of  an  extensive  sur- 
vey show  a  tremendous  waste  of  public  money.  Al- 
though the  harbor  was  completed  only  four  years  ago 
at  a  cost  of  £4,000,000,  heavy  silting,  which  experts 
attribute  to  the  faulty  construction  of  the  entrances, 
necessitates  an  annual  expenditure  of  £70,000.  The 
result  is  that,  although  the  harbor  was  built  as  a  naval 
refuge,  naval  vessels  rarely  enter. 
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Engineering  Topics  In  The  Old  Land 

London  Correspondent  of  The  Contract  Record  Discusses  the  Proposal  to 
Form  a  Canadian  Institution  of  Municipal  Engineers — The  Need  for  a  Central 
Authority  to   Control   Municipal  Borrowings  in  Canada  —  Civic  Excursions 

Special  Correspondence  of  The  Contract  Record  , 


London,  December  23,  1913. 

VERY  considerable  interest  attaches  here,  in 
England,  to  the  formation  of  the  Canadian 
Institution  of  Municipal  Engineers.  Opin- 
ions are  divided  as  to  the  desirability  of 
affiliation  to  one  of  the  English  societies,  and  even  if 
affiliation  were  deemed  the  politic  course  a  further 
difficulty  would  arise.  The  profession  of  municipal 
engineering  is  represented  in  England  by  two  bodies : 
The  Institution  of  Municipal  and  County  Engineers, 
with  a  life  of  some  forty  years,  and  the  Institution  of 
Municipal  Engineers  with  a  life  of  a  little  over  five 
years.  Six  years  ago  the  former  body  was  lying  mori- 
bund of  sloth  and  inanition.  Its  rules,  its  methods  of 
procedure,  its  administration,  were  obsolete.  It  was 
controlled  by  quite  a  small  section  of  its  members  and 
no  outsider  could  hope  for  admittance  within  the 
charmed  circle  unless  he  undertook  to  fight  innovation 
and  progress  to  the  last  ditch.  The  membership  class 
was  limited  to  those  who  held  chief  appointments,  and 
there  existed  the  anomaly  that  while  the  deputy  en- 
gineer of  a  city  such  as  Manchester,  Liverpool,  or 
Birmingham  was  ineligible  for  the  class,  the  "chief" 
of  the  smallest  district  council — who  might  combine 
the  offices  of  surveyor,  sanitary  inspector,  petroleum 
inspector,  rate  collector  and  clerk,  all  for  some  £70  a 
year — was  admitted  without  demur.  The  formation 
of  the  Institution  of  Municipal  Engineers  has  changed 
all  that,  for  the  younger  body  is  nothing  if  not  pro- 
gressive. It  quickly  realized  the  anomaly  referred  to, 
and  it  went  further,  for  it  recognized  that  gas,  water, 
and  electrical  engineers  to  municipal  authorities  were 
municipal  engineers  equally  with  the  men  who  control- 
led simply  the  highways  and  bridges,  and  sewerage 
and  sewage  works  of  the  country.  So  as  fast  as  the 
younger  body  progressed,  introduced  new  methods, 
abolished  anachronisms,  and  modifying  obsolete  pro- 
cedure, so  fast  did  the  older  body  follow  in  its  foot- 
steps, accepting  all  and  giving  nothing,  but  none  the 
less  setting  its  house  in  order  and  taking  on  a  new 
lease  of  life.  That  is  precisely  how  matters  now  stand, 
the  newer  body  constantly  progressing,  and  the  older 
body  being  as  constantly  forced  by  its  members — by 
outside  pressure,  that  is,  for  the  circle  still  tenaciously 
cling  to  tradition — to  adopt  any  and  every  measure.  It 
has  to  be  remembered,  however — and  the  point  is  an 
important  one — that  the  older  body  scores  largely  as 
regards  prestige,  while  its  roll  contains  the  names  of 
the  greater  proportion  of  the  engineers  to  large  cities 
and  towns.  Defections  from  its  ranks  have  taken  place 
among  the  smaller  fry  alone ;  but  again,  it  must  be 
remembered  that  the  small  chief  or  the  deputy  of  to- 
day will  be  the  big  man  of  to-morrow,  and  the  next 
few  years  will  see  a  considerable  levelling  upwards  in 
this  respect.  The  Canadian  Institution  will  do  well 
carefully  to  weigh  matters  up  before  affiliating  with 
either  one  body  or  the  other;  indeed  it  remains  open 
to  grave  doubt  whether  affiliation  would  not  be  a  most 
unwise  proceeding.  In  any  event,  it  would  surely  be 
wrong  to  take  any  such  step  until  independent  work- 


ing had  been  tried.  The  English  societies  would  neces- 
sarily be  in  friendly  touch  with  the  Canadian,  and  such 
little  courtesies  as  exchange  of  proceedings  and  the  ex- 
tension of  facilities  to  visit  works  (when  members  con- 
templated crossing  the  pond)  would  not  be  wanting. 

Regulations  of  the  Proposed  Institution 

It  is  customary,  in  drawing  up  the  rules  and  regu- 
lations which  are  to  govern  a  new  society,  first  to  ob- 
tain copies  of  those  of  existing  societies  of  a  similar 
nature.  These  are  then  submitted  to  the  process 
known  as  "boiling  down,"  the  result  of  which  has  been 
exemplified  by  scores  of  instances.  Experience  has 
taught  us  that  the  happier  the  country  the  fewer  its 
laws ;  hence  the  extreme  anarchist  (or  no  law)  ideal. 
The  really  necessary  by-laws  for  a  professional  society 
could  be  written  on  one  side  of  a  sheet  of  foolscap 
paper,  whereas  there  is  scarcely  a  body  in  existence 
that  is  regulated  by  less  than  some  twenty  printed 
pages.  Is  it  too  much  to  hope  that  the  Canadian  Insti- 
tution will  make  its  own  regulations,  and  that  it  will  in 
their  making  aim  at  brevity  and  clearness?  The  ques- 
tion of  whom  to  admit  and  whom  to  exclude  is  always 
a  difficult  one  in  the  case  of  a  professional  society,  and 
the  solution  is  to  be  found  only  in  the  admittance  of 
all.  Thus,  in  a  municipal  engineering  society,  all  who 
are  municipal  engineers  (in  any  capacity)  and  all  who 
are  in  training  for  such  a  calling — wliether  as  premium 
pupils  or  not — should  be  admitted,  regardless  of  age, 
colour,  or  nationality.  Such  a  society  is  only  too  often 
of  the  mutual  admiration  order,  and  a  few  top  dogs 
rule  the  roost.  Admit  the  rank  and  file,  on  equal  terms 
if  possible,  and  such  a  condition  of  things  becomes  im- 
possible. The  Institution  of  Municipal  Engineers 
started  with  one  class  only — it  has  now  three,  and  is 
proposing  a  fourth,  and  to  that  capitulation  to  the  at- 
tacks of  snobbery  and  dignity  may  be  traced  the  slow- 
ness of  its  numerical  progress  during  the  past  three 
years.  A  third  point  of  no  little  importance  is  the  posi- 
tion of  the  consulting  engineer  as  an  applicant  for 
membership.  A  consulting  engineer  is  not  a  munici- 
pal engineer  in  any  sense  of  the  word,  even  though  he 
may  call  himself  a  consulting  municipal  engineer  or 
some  such  hybrid  name.  He  is  out  for  business  as 
much  as  is  a  manufacturer  or  contractor,  and  if  the 
members  of  the  last-named  classes  are  ineligible  for 
election  there  seems  no  reason  why  those  of  the  other 
should  be  admitted.  As  a  member  of  an  institution 
composed  of  civil,  mechanical  or  electrical  engineers, 
the  consultant  has  nothing  much  to  gain.  It  is  useless 
for  him  to  canvass  his  fellows,  for  they  are  all  out  for 
work  themselves.  Turn  him  loose  however  among 
municipal  engineers  and  his  course  is  clear.  He  will 
utilise  his  membership  for  business  purposes,  and  such 
being  the  case  it  might  be  argued  that  he  should  be 
refused  admittance.  But  then,  he  is  a  very  useful  man. 
of  considerable  experience  and  free  to  speak  his  mind 
as  he  thinks  fit,  and  so  long  as  he  keeps  within  decent 
bounds  there  is  no  reason  why.  on  the  other  hand,  his 
application  should  not  receive  full  consideration.    Men 
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styling  themselves  consulting  municipal  engineers 
should  be  sternly  taboo,  however,  and  the  writer  may 
be  trusted  to  have  good  and  valid  reasons  for  such  a 
strong  pronouncement. 

A  Canadian  "L.  G.  B." 

The  suggestion  has  been  made  that  some  central 
authority,  like  the  English  Local  Government  Board, 
should  be  formed  in  Canada,  in  order  that  "municipal 
borrowings  could  be  sifted  for  the  satisfaction  of  len- 
ders." It  is  argued  that  some  such  authority,  which 
would  control  municipal  borrowings  and  supply  infor- 
mation concerning  securities  offered,  is  much  needed ; 
indeed  that  some  such  organisation  is  essential  to  the 
maintenance  of  high  municipal  credit.  It  is  felt  here, 
in  England,  that  the  adoption  of  the  suggestion  could 
work  only  for  good,  and  would  do  much  to  strengthen 
the  advances  made  to  the  Canadian  municipalities. 
The  exercise  of  borrowing  powers  in  England  is  regu- 
lated by  the  Public  Health  Act,  1875,  and  the  regula- 
tions for  the  guidance  of  the  Board  are  of  a  stringency 
which  might  not  meet  with  favor  in  Canada.  Too,  the 
personnel  of  the  Board  here  leaves  much  to  be  desired. 
As  regards  the  first  point,  the  following  extracts  from 
Section  234  of  the  Act  will  be  of  interest.. 

(1)  Money  shall  not  be  borrowed  except  for  per- 
manent works  (including  under  this  expression  any 
works  of  which  the  cost  ought  in  the  opinion  of  the 
Local  Government  Board  to  be  spread  over  a  term 
of  years) : 

(2)  The  sum  borrowed  shall  not  at  any  time  ex- 
ceed, with  the  balances  of  all  the  outstanding  loans 
contracted  by  the  local  authority  under  the  Sanitary 
Acts  and  this  Act,  in  the  whole  the  assessable  value 
for  two  years  of  the  premises  assessable  within  the 
district  in  respect  of  which  such  money  may  be  bor- 
rowed : 

(3)  Where  the  sum  proposed  to  be  borrowed 
with  such  balances  (if  any)  would  exceed  the  assess- 
able value  for  one  year  of  such  premises,  the  Local 
Government  Board  shall  not  give  their  sanction  to 
such  loan  until  one  of  their  inspectors  has  held  a 
local  inquiry  and  reported  to  the  said  Board. 

As  to  the  personnel  of  the  Board,  this  is  composed  al- 
most entirely  of  ex-army  engineer  officers,  whose 
knowledge  of  the  requirements  of  a  town  is  only  too 
often  of  the  vaguest.  Military  men  are  seldom  a  suc- 
cess in  civilian  affairs,  and  an  officer  whose  life  has 
been  spent  in,  say,  the  construction  of  bridges  in  India 
is  scarcely  the  man  to  serve  as  a  final  court  of  appeal 
in  a  town's  requirements.  There  has  been  one  notable 
exception  in  these  appointments,  but  that  official — an 
experienced  municipal  engineer — is  now  superannuated 
and  none  has  taken  his  place.  If  Canada  decides  to 
appoint  a  board  of  her  own,  she  would  be  well  advised 
to  be  chary  of  introducing  the  military  element.  An 
engineering  inspectorship  is  no  sinecure,  and  only  the 
best  and  most  experienced  men  should  hold  a  position 
of  such  national  importance.  A  staff  of  men  who  are 
at  least  open  to  the  suspicion  of  having  failed  at  their 
own  legitimate  calling — else  why  the  necessity  for 
their  retirement  for  civic  offices? — cannot  but  prove  a 
clog  upon  municipal  enterprise,  as  the  English  munici- 
palities have  found  to  their  sorrow  on  scores  of  occa- 
sions. 

Civic  Excursions 

The  City  Board  of  Trade  of  Medicine  Hat,  Alberta, 
is  wise  in  its  generation.  "Medicine  Hat  Day"  should 
be  a  great  event,  and  London  and  other  great  English 


cities  might  do  well  to  follow  the  example  set.  The 
writer  records  with  shame  the  fact  that  however  well 
he  may  "know  his  London,"  topographically  and  soci- 
ally, his  knowledge  of  its  "sights"  is  regrettably  limit- 
ed. Passing  Westminster  Abbey  daily,  he  has  not  en- 
tered it  since  he  was  a  boy  in  socks  and  bare  legs. 
Passing  the  Houses  of  Parliament  daily,  he  has  never 
entered  them  at  all !  The  Tower  of  London  is  a  for- 
gotten memory,  and  his  last  visit  to  St.  Paul's  Cathe- 
dral was  for  the  purpose  of  sheltering  from  a  shower 
of  rain !  The  idea  of  "an  excursion  of  citizens  to  view 
their  own  city"  is  ■a.  great  one,  and  especially  perhaps 
as  regards  the  industrial  side,  for  it  is  true  that  "many 
people,  even  business  men,  do  not  realise  the  import- 
ance of  industrial  development."  Visits  innumerable 
are  paid  by  London  school  children  to  the  great  sights, 
but  with  the  closing  of  the  school  gates  behind  them 
interest  seems  to  cease.  The  industrial  and  manufac- 
turing centres  are  neglected  in  toto,  at  all  ages  and  by 
all  classes.  Perhaps  London  may  be  fired  by  the  ex- 
ample set  by  Medicine  Hat.  That  she  could  gain  much 
by  so  doing  is  beyond  dispute. 


Water-Tightness  of  Untreated  Concrete 

Experiments  on  the  water-tightness  of  plain,  un- 
treated concrete  are  being  carried  on  in  great  detail  at 
the  College  of  Engineering  of  the  University  of  Wis- 
consin. The  series  is  not  completed  but  it  is  stated 
that  those  tests  which  have  been  made  show  that  good 
results  are  obtained  if  the  concrete  remains  in  the 
mixer  from  two  to  three  minutes  when  dry  materials 
are  employed,  but  that  for  cases  where  the  sand  and 
gravel  or  stone  are  damp  a  considerably  longer  lime 
is  required.  Therefore  the  use  of  wet  sand  should  be 
avoided  if  possible.  The  experiments  showed  that 
mixtures  consisting  of  1  part  of  cement,  1J4  parts  of 
Janesville  sand  of  the  torpedo  grade,  and  3  parts  of 
Janesville  gravel,  when  mixed  to  a  wet  consistency, 
are  impervious  to  water  when  subjected  to  a  pressure 
of  40  lb.  per  sq.  in.  Mixtures  as  lean  as  1  part  of  ce- 
ment to  6  parts  of  gravel  (a  graded  mixture)  have 
been  made  impervious  at  high  pressures  by  using  care 
in  proportioning  the  amount  of  water  and  in  mixing 
the  batch.  The  specimens  used  in  making  these  tests 
are  cylindrical  in  form  and  so  made  that  the  faces  of 
the  cylinders,  which  are  13'/2  inches  in  diameter,  are 
exposed  to  the  predetermined  water  pressure.  The 
thickness  of  the  concrete  through  which  the  water 
must  pass  can  be  varied  from  4  to  18  inches.  Ample 
provision  is  made  for  cleaning  both  faces  of  the  cylin- 
der before  placing  it  upon  the  testing  apparatus.  The 
department  is  also  studying  the  effect  of  varying  the 
percentage  of  cement  and  water,  the  gradation  of  the 
sand  and  gravel,  the  proportioning  of  the  mixture,  the 
thoroughness  of  mixing,  on  the  hardening  of  the  speci- 
mens. 


A  suggestion  for  an  innovation  in  civic  construc- 
tion work  has  been  made  to  the  Winnipeg  Board  of 
Control  by  W.  G.  Douglas.  He  believes  that  by  manu- 
facturing cement  curbing  for  street  paving  at  the  city 
shops  during  the  winter  rrionths  much  time  could  be 
saved  when  construction  work  starts  next  spring.  Ex- 
perts have  declared  the  scheme  to  be  quite  feasible,  and 
the  controllers  favor  it  on  the  ground  that  it  would 
give  a  good  deal  of  work  during  the  winter  months  to 
men  who  would  otherwise  be  out  of  employment.  It 
is  even  believed  that  the  curb  could  be  made  at  the 
shops  quite  as  cheaply  as  on  the  streets. 
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Constructional  Features  of  the  New  Dominion 

Bank,  Toronto 


Progress  Article 


IN  the  construction  of  the  Dominion  Bank  building, 
Toronto  has  a  new  record  for  the  rapid  erection 
of  structures  of  this  type,  and,  what  is  more,  it 
has  a  bujlding  which  in  point  of  design  and  struc- 
tural finish  sets  a  new  standard  of  attainment  for  the 
expenditure  involved. 

The  site  upon  which  the  building  stands,  at  the  cor- 
ner of  Yonge  and  King  streets,  may  be  said  to  be  the 
hub  of  Toronto's  commercial  activity,  and  the  new 
structure  will  prove  a  worthy  headquarters  of  the  pro- 
gressive interests  responsible  for  its  erection.  With  a 
frontage  of  168  feet  on  Yonge  street  and  75  feet  on 
King  and  Melinda  streets,  the  building  consists  of 
twelve  floors  and  roof  rising  to  a  total  height  of  186 
feet,  it  being  ten  storeys  above  grade.  Although  it  is 
several  floors  less  than  the  headquarters  of  the  Cana- 
dian Pacific  Railway  on  the  opposite  corner,  which  is 
claimed  to  be  the  highest  office  building  in  the  British 


Empire,  there  is  only  a  difference  of  about  fifty  feet  in 
the  two  structures. 

The  building,  which  has  a  sub-basement  and  base- 
ment, is  of  granite  to  a  height  of  about  fifty  feet  and 
of  terra  cotta  above.  The  style  of  architecture  is  a  free 
adaptation  of  the  Italian  Renaissance.  The  structure 
is  of  skeleton  steel  construction  with  tile  arches  and  is 
done  in  fireproofing  throughout.  The  sub-basement 
was  excavated  to  a  depth  of  38  feet  below  the  street 
level  and  solid  rock  was  encountered  at  practically  the 
position  of  the  grillage  beams.  These  beams  were  de- 
livered in  July  as  fast  as  excavation  permitted  and  the 
first  columns  were  erected  on  August  19.  Included  in 
the  sub-basement,  mezzanine  floor  and  roof,  there  are 
fourteen  tiers  of  beams  and  girders  supported  by  fifty- 
nine  columns.  Some  idea  of  the  dimensions  of  the 
Iniilding  may.be  gathered  from  the  fact  that  in  the  erec- 
tion of  the  l)ank  about  2,300  tons  of  steel  were  used. 


First  column  of  steel  work  in  course  of  erection  (August  19).  One 

of  the  derricks  is  seen  in  position  in  the  basement.     Part 

of  the  work  under  way  in  excavation  for  the  grillage 

beams  and  tb?  Mellada  street  end  of  the  building. 


From  the  above  illustration  it  will  be  seen  that  the  steel  work 
has  been  completed  to  the  tenth  floor  and  is  ready  to  re- 
ceive the  last  tier  of  columns.   The  commencement  of  the 
stonework  on  the  fourth  flpor  (Oct.  21)  is  also  shown, 
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The  steel  for  this  structure  was  put  together  in  just 
sixty-four  working  days — the  final  erection  of  the  roof 
beams  being  completed  on  October  31  and  the  ri vetting 
and  painting  of  the  entire  steel  work  finished  on  No- 
vember 10.  This  is  an  achievement  of  note.  The  steel 
contractors  state  that  had  it  not  been  for  occasional 
delays  in  transportation  of  material  their  portion  of  the 
work  cou'-d  have  been  completed  in  still  less  time. 

Among  the  illustrations  in  this  article  is  one  show- 
ing the  foundation  as  it  appeared  on  August  19  and 
another  the  completed  steel  skeleton  construction  and 
a  large  portion  of  the  granite  work  in  position  on  Ne- 
vember  10.  Up  to  the  top  of  the  second  or  banking 
floor  the  steel  work  was  fabricated  from  stock  at  the 
Toronto  plant  of  the  steel  contractors,  while  above  the 
second  floor  it  was  oi  "Hethlehem"  construction  for  the 
columns  with  "Carnegie"  beams  specially  rolled  for 
floors,     l-'or  the  work  of  erection  two  steel  guyed  der- 


ing  of  shields  set  very  attractively  on  all  three  eleva- 
tions of  the  bank.  Circular  columns  beginning  on  the 
ninth  floor  and  artistic  railwork  running  right  around 
the  building  are  also  attractive  features.  It  is  the  in- 
tention to  erect  further  ornamental  work  above  the 
roof,  next  spring,  by  which  time  the  building  will  have 
approached  completion. 

Interior  Features 

The  interior  of  the  building  |)romises  to  excel  most 
other  buildings  in  the  city  regarding  equipment  and 
finish.  The  ground  floor  will  be  occupied  by  the  Sav- 
ings Bank  department.  Immediately  above  it  is  the 
main  banking  room  floor,  which  will  be  approached 
by  a  monumental  staircase  of  marble,  litted  with  bronze 
balustrade.  The  main  banking-room  as  well  as  the 
savings  department  will  be  lined  with  marble  from 
floor  to  ceiling.    The  particular  kind  of  material  to  be 


This  photo  shows  the  wind-bracing  connecting  the  beams 

and  columns,  and  the  starting  of  the  walls  at  the  second 

floor    The  last  beams  have  been  placed  in  position  and 

thie  derricks  removed   from   the    top    (October  31). 

ricks  with  eighty-foot  masts  and  seventy-three  booms 
were  utilized,  the  derricks  being  raised  two  floors  at  a 
time  as  the  building  progressed. 

The  granite  Doric  columns  at  the  entrance  are  three 
feet  in  diameter  and  twenty-five  feet  in  height.  Ex- 
tending to  the  Mezzanine  floor,  the  columns  are  an  or- 
namental feature  which  will  add  greatly  to  the  general 
attractiveness  of  the  picturesque  granite  front.  The 
detail  of  the  three  facades  of  the  building  is  simple  but 
at  the  same  time  very  attractive.  Architectural  terra 
cotta  has  been  used  in  the  entire  exterior  of  the  build- 
ing al)o\  e  the  granite  work,  in  all  about  800  tons  of  the 
material  having  been  utilized.  The  floor  arches  be- 
tween the  beams  are  of  terra  cotta  fireproofing  con- 
struction. The  terra  cotta  is  a  light  grey  color,  speck- 
led and  matt  glazed,  the  ornamental  features  consist- 


Entire  steel  work  finished  and  nearly  all  granite  in  posit- 
ion (November  10).     Stonework  incomplete  at  third  floor 
to  facilitate  handling  of  material  and  protect  exterior 
ornamental  work. 

utilized  for  this  purpose  has  not  yet  been  decided  up- 
on. The  ceilings  of  both  I)anking-rooms  will  be  of  or- 
namental plaster  and  the  counters  lined  with  marble, 
with  grilles  erected  for  a  certain  distance  above  them 
as  is  the  custoin  in  banking  offices.  The  floors  of  botli 
banking-ri>oms  will  be  laid  in  marble  tiles.  From  the 
second  to  the  seventh  inclusive  the  floors  are  divided 
for  office  accommodation  and  will  be  sub-divided  to 
suit  tenants.  On  the  eighth  floor  there  will  be  dining- 
rooms  and  kitchen  for  the  use  of  the  banking  staiT. 

The  ninth  floor  will  be  the  Head  Office  of  the  Do- 
minion Bank.  It  is  twenty-two  feet  in  height,  lighted 
from  the  centre  by  ceiling  light  and  surrounded  by  a 
mezzanine  floor.  Needless  to  say  this  section  of  the 
building  will  be  in  every  respect  worthy  of  the  pur- 
pose for  which  it  is  intended.     Lavatories  for  the  head 
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office  staff  will  be  located  in  the  attic,  as  also  the  jani- 
tors' quarters. 

The  building  is  equipped  with  six  passenger  eleva- 
tors of  the  Otis-Fensom  type  and  there  will  also  be 
five  lifts  descending  to  the  vaults.  A  complete  system 
of  air-washed  artificial  ventilation  will  be  installed, 
while  the  building  will  be  steam-heated  throughout. 
All  the  elevators  will  run  to  the  basement  which  con- 
tains the  safety  deposit  vault  which  is  reached  from  the 
savings  department.  All  the  elevator  hall  walls  will 
be  lined  with  marble.  The  elevator  grilles  on  the 
ground  and  main  floors  will  be  of  bronze,  those  on  the 
upper  floors  being  of  wrought  iron.  Lavatories  for 
the  banking-room  staff  will  be  located  in  the  basement 
and  others  will  also  be  provided  on  every  office  floor. 
The  heating  plant,  boiler  and  machinery  room  are  lo- 
cated in  the  sub-basement. 

When  completed  the  building  will  have  involved  an 
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Dominion  Bank,  Toronto— Exterior  work  practically  com- 
pleted (November  30) 

outlay  of  about  one  million  dollars  and  it  is  expected 
that  it  will  be  ready  for  occupation  before  the  end  of 
1914. 

The  building  was  designed  by  Messrs.  Darling  & 
Pearson,  architects,  Toronto,  with  Messrs.  Harkness 
&  Oxley  as  consulting  engineers.  The  general  con- 
tractors are  the  Canadian  Stewart  Company,  Limited, 
the  work  being  under  the  supervision  of  Mr.  G.  Griest, 
manager  of  the  Toronto  office.  The  entire  steel  work 
was  supplied  and  erected  by  the  Canadian  Allis-Chal- 
mers  Company,  Limited,  Toronto,  the  shopwork  and 
erection  being  under  the  immediate  supervision  of  Mr. 
J.  L.  Brower,  manager  of  the  bridge  department  of  the 
company.  The  granite  was  supplied  to  the  order  of 
the  general  contractors  by  the  Mcintosh,  Beebe  Gran- 
ite Quarries,  Quebec.    The  Northwestern  Terra  Cotta 


Company  (for  whom  the  Black  Building  Company  are 
the  Toronto  agents)  had  the  contract  for  the  architec- 
tural terra  cotta.  The  fireproofing  was  supplied  by  the 
National  Fireproofing  Company.  The  high-grade  face 
brick  was  furnished  by  the  Kittanning  Brick  Company, 
whose  Toronto  representatives  are  Messrs.  Scott,  Ham- 
mond &  Pratt,  Limited.  The  Don  Valley  Brick 
Works,  Toronto,  supplied  the  hollow  brick  and  the 
Port  Credit  Brick  Company  the  common  brick.  The 
boilers,  etc.,  were  furnished  by  the  John  Inglis  Com- 
pany, Toronto.  The  ornamental  iron  work  was  sup- 
plied by  the  Architectural  Bronze  and  Iron  Works, 
Toronto. 


Designing  for  the  Future 

TO  point  out  the  danger  of  determining  types  of 
structures  or  processes  years  before  they  are 
built  is  not  common.  But  not  infrequently 
portions  of  work — foundations,  for  example — 
are  put  in  when  the  primary  installation  is  made, 
leaving  the  completion  of  the  work  until  such  time  as 
increased  capacity  is  required.  In  some  lines  advance- 
ment is  so  rapid  that  installations  only  a  few  years 
removed  from  each  other  in  date  of  construction  are 
radically  different  in  type.  The  later  installation  is 
naturally  the  more  efficient,  and  when  the  increase 
in  efficiency  is  very  marked  it  is  sometimes  advisable 
to  scrap  the  earlier  equipment,  no  matter  what  its  re- 
maining life.  While  these  are  elementary  considera- 
tions, recent  occurrences  give  them  point.  Advances 
in  hydro-electric  practice  have  been  so  rapid  that  even 
before  the  great  Keokuk  plant  was  put  in  operation 
certain  features  of  the  equipment  had  become  obso- 
lete. More  recently  it  has  been  rumored  that  in  a 
large  installation  where  foundations  were  prepared 
for  double-runner  wheels,  single  wheels  will  be  used 
instead.  The  moral  is  that  in  building  any  portion 
of  a  future  structure,  whether  in  hydraulic  or  other 
branches  of  engineering,  the  work  should  not  be  car- 
ried beyond  the  simplest  stages.  Just  how  far  it  is 
advisable  to  go  must  depend  entirely  upon  the  judg- 
ment of  the  engineer  in  charge  and  his  knowledge  of 
the  history  of  the  art.  In  some  lines  there  is  a  fair 
degree  of  certainty  that  the  general  types  now  in  use 
will  be  adhered  to  for  some  time,  while  in  other 
branches  practice  is  in  such  a  state  of  flux  that  there 
is  possibility  that  even  the  most  simple  foundation 
work  will  need  to  be  destroyed  when  additions  are 
necessary.  This  factor  has  risen  in  connection  with 
the  design  of  the  terminals  for  the  New  York  State 
Barge  Canal.  It  was  concluded  that  nothing  but  the 
docks  should  be  constructed  at  the  present  time,  leav- 
ing the  design  of  superstructure  for  a  later  date,  so 
that  it  may  be  made  to  conform  to  whatever  type  of 
handling  device  is  proved  to  be  most  economical  by 
the  time  the  terminals  are  to  be  put  in  operation. 
Again,  in  the  papers  on  the  Imhoff  tank  published  in 
this  journal  recently  the  same  idea  was  emphasized. 
The  advances  in  sewage  disposal  are  so  rapid  that 
the  construction  of  tanks  which  are  not  needed  for 
four  years  or  so  is  hazardous.  The  point  is  well  worth 
bearing  in  mind  when  conditions  dictate  the  advis- 
ability of  putting  in  some  portions  of  a  structure  not 
needed  at  the  present  time.  There  is  danger  of  forc- 
ing the  use  of  equipment  or  processes  which  will  be 
obsolete  a  few  years  hence,  or  of  losing  large  sums  in 
discarding  or  removing  the  partly  constructed  work 
to  make  way  for  the  more  efficient  methods. — Engi- 
neering Record. 


THE    CONTRACT     RECORD 


New  Residence  For  the  Lieutenant-Governor  of  Ontario 

The  above  is  a  front  view  of  the  attractive  residence  now  being  completed  for  the  Lieutenant-Governor 
of  Ontario.  In  point  of  design  and  construction  the  building  possesses  a  number  of  features  of  outstand- 
ing interest,  but  although  this  is  a  public  edifice,  built  with  public  funds,  the  most  unreasonable  reticence 
has  been  shown  by  the  government  officials,  with  the  result  that  the  accompanying  pictures  and  details, 
meagre  as  they  are,  constitute  practically  the  first  authoritative  article  on  the  work  published. — Editor. 


CONSTRUCTIONAL  operations  on  the  official 
residence  for  the  Lieutenant-Governor  of  On- 
tario have  reached  that  stage  when  a  descrip- 
tion of  the  main  features  is  timeh'.  Located 
in  one  of  the  most  inviting  suburbs  of  Toronto,  Chor- 
ley  Park,  and  being  within  easy  access  of  the  city,  the 
official  home  of  the  Lieutenant-Governor  will  rank 
second  to  none  in  point  of  architectural  gracefulness 
and  beauty  of  general  setting.  The  photographs  re- 
produced herewith  afford  an  idea  of  the  building  as  it 
now  appears,  the  main  as  well  as  the  side  entrance 
being  shown  to  advantage.  The  house  is  in  the  French 
Chateau  stvle  of  architecture  and  is  faced  witli  grev 


Credit  Valley  coursing  with  cut  stone  trimmings  of 
grey  sandstone. 

The  interior  is  fireproofed  with  porous  terra  cotta, 
consisting  of  cambered  arching  for  the  floors  and  terra 
cotta  partition  walls.  All  the  beams  and  columns  are 
protected  with  terra  cotta.  the  entire  roof  being  cover- 
ed with  "book  tiles." 

There  are  nineteen  rooms  in  the  basement,  twenty- 
four  on  the  first  f^oor,  twenty-four  on  the  second  floor, 
and  twelve  on  the  third  floor.  The  total  number  of 
bedrooms  situated  on  the  two  latter  floors  is  thirty- 
six.  A  bathroom  is  connected  to  each.  Of  the  rooms 
in  the  basement  and  on  the  first  floor  the  secretary's 


Lieutenant-Governor's  residence,  Toronto.    View  from  southwest. 
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and  waiting  rooms,  the  Lieutenant-Governor's  office, 
the  state  and  private  dining  rooms,  the  kitchen  and 
servants'  rooms,  are  oh  the  west  side.  On  tlie  east 
side  are  the  reception  room,  drawing  room,  writing 
room,  living  room  and  pahii  room.  The  rooms  on  the 
first  floor  are  sixteen  feet  high  from  floor  to  ceiling, 
with  the  exception  of  the  ballroom  which  is  25  feet  6 
inches  from  floor  to  laves.  The  porte  cochere  is  of  cut 
stone.  There  are  terrace  l^ays  to  the  living  room  on 
the  east  and  to  the  state  dining  room  on  the  west.  The 
palm  room  is  of  cut  stone  on  three  sides  and  overlooks_ 
the  Don  Valley  on  tlie  east.  On  the  east  side  of  the 
ba'.lroom  there  is  an  alcove,  thirty-two  feet  by  twelve 


feet,  with  a  casement  opening  on  to  the  verandah.  The 
latter  is  of  cut  stone  with  massive  stone  columns  and 
monoliths,  the  columns  in  one  stone  each  weighing 
three  tons.  The  ballroom  has  an  a])sidal  end  to  the 
north  and  the  billiard  room  situated  on  the  second  floor 
over  the  dining  room  faces  towards  the  west.  The  re- 
•sidence  is  expected  to  be  ready  for  occupation  in  1913. 
The  contractors  who  have  been  working  on  the 
building  up  to  the  pre.sent  are:— Messrs.  l-".  Holmes  & 
.^oiis,  cut  stone,  brickwork  and  fireproofmg;  Messrs. 
Douglas  I'ros.,  roofing;  Messrs.  Canada  F(nuidry 
('om()any,  Limited,  steel;  Messrs.  ]\ird_v.  Mansell, 
Limited,  plumbing. 


Explosives  and  Their  Use  in  Excavation 

Work  for  Buildings 


By  C.  E.  Anderson,  New  York  City 


Ol'  the  difficulties  encountered  in  building  and 
construction  work,  perhaps  the  most  difficult 
and  at  the  same  time  least  understood  opera- 
tion is  the  removal  of  rock  from  a  building 
site.  Such  work  is  often  let  to  some  sub-contractor  or 
is  handled  in  the  best  way  known  to  the  contractor, 
which  in  many  cases  turns  out  to  be  a  very  expensive 
operation.  The  blasting  of  rock  is  a  science  which  can 
be  learned  only  by  experience ;  but  even  experience 
does  not  teach  everything  about  the  subject,  and  most 
contractors  must  gain  a  knowledge  of  this  subject 
without  seeing  work  done  by  the  best  powder  men. 
The  following  article  considers  some  of  the  essential 
points  relative  to  work  of  this  kind,  and  also  gives 
some  of  the  characteristics  of  explosives. 

Explosives  and  Their  Characteristics 

Explosives  may  be  divided  in  a  general  way  into 
two  classes:  low  explosives,  such  a  gun-powder;  and 
high  explosives,  commonly  known  as  dynamite  and 
sold  for  difTerent  purposes  under  various  names  such 
as  gelignite,  gelatine  dynamite,  giant  powder,  forcite, 
etc.  Ciunpowder  is  composed  of  siter,  sulphur  and 
charcoal.  Dynamite  is  made  in  a  number  of  different 
strengths ;  that  known  as  40  per  cent,  dynamite  is  the 
most  commonly  used  and  is  comparatively  safe  to 
handle.  It  is  composed  of  nitroglycerin,  or  some  simi- 
lar comi)ound,  mixed  with  other  comi)ounds  and  wood- 
pulp,  (ireat  care  must  be  exercised  in  using  gunpow- 
der, and  no  light  should  be  brought  near  it,  as  the  dust 
raised  in  loading  a  hole  will  sometimes  communicate 
flame  to  the  powder.  The  writer  has  seen  men  burned 
out  of  all  recognition  through  carelessness  in  this  re- 
spect. Dynamite  may  be  used  with  comparative  safe- 
ty if  it  is  carefully  and  sensilily  handled.  ^'^'''•' 

In  handling  dynamite  certain  precautions  must  be 
taken,  and  some  of  its  characteristics,  which  are  not 
always  understood,  will  be  mentioned.  Nitroglycerin 
freezes  at  a  temperature  ranging  from  42  to  46  deg.  F. 
Dynamite  is  more  sensitive  to  friction  when  frozen, 
and  the  cutting  or  scratching  of  frozen  dynamite  is 
likely  to  result  in  a  serious  accident.  Moreover,  it  can 
not  be  ])roperly  detonated  when  frozen  and  must  be 
thawed  before  being  used.  Too  much  heat  or  moisture 
is  also  injurious  to  dynamite,  causing  it  to  "leak."  It 
may  soak  into  one  end  or  one  side  of  the  cartridge, 
where  it  becomes  highly  concentrated,  or  it  mav  even 
soak   into  the  box.     The  writer  has   heard  of  empty 


dynamite  boxes  exploding  when  burned,  having  ab- 
sorbed some  of  the  nitroglycerin.  Dynamite  which  is 
in  this  condition  can  be  detected  because  of  the  "soggy" 
feeling  of  one  end  or  one  side  of  the  cartridge.  Such 
dynamite  should  be  carefully  handled,  as  it  is  much 
more  sensitive  to  shock  than  if  in  good  condition. 
Frozen  dynamite  should  be  carefully  thawed.  Dyna- 
mite which  has  "leaked"  should  be  destroyed  by  burn- 
ing in  a  safe  place,  setting  the  sticks  end  to  end  before 
lighting.  Cartridges  should  never  be  thawed  by  steam 
or  hot  water,  as  the  water  will  tend  to  replace  the  ni- 
troglycerin. Thawing  by  placing  near  a  fire  is  also 
dangerous.  The  safest  method  is  to  place  it  in  a  box 
beneath  a  pile  of  green  manure  or  spread  it  out  in  a 
warm  room.  After  thawing,  the  cartridges  are  likely 
to  leak,  and  should  be  carefully  examined  before  us- 
ing. 

Use  of  Explosives  in  Basement  Excavation 

The  plan  and  section  in  hig.  1  show  a  good  method 
of  drilling  the  holes  for  removing  rock  from  a  base- 
ment excavation.  In  Fig.  1  (a)  the  holes  are  shown 
by  heavy  broken  lines  and  the  depth  and  limit  of  the 
excavation  are  shown  by  the  light  broken  lines. 

In  blasting  soft  rock  or  shale  it  is  customary  to  use 
powder  in  preference  to  high  explosives,  since  it  is 
slower  in  its  action.  If  dynamite  is  used  in  soft  rock 
it  usually  blows  out  a  small  crater-shaped  hole,  for 
tlie  reason  that  the  action  is  too  rapid  to  communi- 
cate itself  to  the  surrounding  rock.  On  the  other  hand, 
if  powder  is  used  the  action  is  slower,  the  force  exert- 
ed will  be  communicated  to  the  surrounding  mass,  and 
more  rock  will  be  loosened.  If  the  rock  is  hard  it  is 
better  to  use  dynamite,  as  it  is  necessary  to  shatter  it 
with  a  sudden  shock. 

Powder  can  be  used  to  advantage  in  cjuarrying 
stone  which  is  to  be  used  in  masonry  work.  In  this 
case  a  line  of  wedges  i.s  'driven,  together  with  a  few 
bore  holes  at  regular  intervals,  along  the  line  where  it 
is  desired  to  split  the  rock,  .\fter  the  wedges  have 
been  driven  in  solid,  a  few  light  blasts  with  black 
jiowder  will  split  the  rock  along  the  desired  line. 

It  is  seen  from  Fig.  1  that  holes  Xos.  1,  2  and  3 
form  a  triangular  or  wedge-shaped  section.  If  these 
three  holes  are  fired  at  the  same  time  they  will  start 
the  excavation  by  blowing  out  this  wedge-shaped 
piece.  It  would  be  better  in  starting  to  first  blow  holes 
Nos.  la,  2a  and  3a,  or  if  an  electric  blasting  machine  is 
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used  the  three  center  groups  could  he  "pulled"  at  the 
same  shot.  This  would  '.oosen  the  material  shown  in- 
side the  curved  dotted  line  on  the  plan.  After  the 
loosened  rock  had  heen  removed  the  rock  at  the  sides 
could  be  blasted  from  the  two  groups  of  holes  Nos.  1, 
2  and  3,  and  Nos.  Id,  2d  and  3d,  which  now  could  be 
fired  without  danger  of  breaking  back  outside  of  the 
excavation  line.  The  remaining  holes  could  then  be 
fired  in  groups;  the  number  fired  at  each  shot  depend- 
ing upon  the  method  of  firing  and  upon  other  condi- 
tions. It  is  best  in  each  case  to  pull  the  center  holes 
first,  leaving  sufficient  space  to  shoot  the  side  holes. 
The  spacing  of  holes  is  largely  a  matter  of  judgment; 
in  general,  the  distance  from  the  hole  to  the  fact  of  the 
rock  which  is  to  be  blasted  should  be  about  three-quar- 
ters of  the  depth  of  the  hole.  In  deeper  holes  the  "bur- 
den" would  be  less  in  proportion  to  tlie  depth  of  the 
hole.  Figure  2  shows  the  manner  in  which  the  rock 
breaks  under  a  high  explosive  and  indicates  the  proper 
depth  of  hole.  The  distance  W,  which  represents  the 
burden,  is  three-quarters  of  the  distance  from  the  cen- 
ter of  the  charge  to  the  top  of  the  hole.  The  hole 
shown  in  Fig.  2  represents  a  "sprung"  hole,  the  charge 
I^eing  entirely  in  the  "s])rung"  or  enlarged  portion  of 
the  hole.  If  the  face  cd  of  the  rock  is  free,  as  indicated 
by  the  drawing,  the  shot  will  break  out  a  crater-shaped 
section,  indicated  by  the  lines  ad  and  ef,  carrying  with 
it  the  shoulder  above.  If,  however,  the  hole  is  merely 
drilled  to  the  floor  of  the  excavation,  represented  Ijy 
ab,  the  force  of  the  blast  will  be  reflected  upward  from 
the  floor  and  will  break  out  a  section  included  between 
the  lines  eg  and  ak,  which  will  also  carry  with  it  the 
shoulder  above.  This  explains  why  the  rock  will  fly 
more  if  the  hole  is  loaded  too  high.  If  the  hole  is  not 
sprung,  and  is  loaded  up  to  the  point  h,  the  rock  will 
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Fig.  1. — Plan  and  section  showing  method  of  placing  holes 
for  excavating  rock  from  building  site. 

break  as  indicated  by  the  line  hi.  It  is  evident  that  the 
distance  from  h  to  the  top  of  the  hole  does  not  leave 
enough  rock  on  top  of  the  blast  to  resist  both  the  direct 
force  of  the  l)last  and  the  force  reflected  from  the  floor. 
Thus  the  portion  hij  is  broken  by  the  direct  strength 
of  the  blast  and  is  then  met  by  the  upward  rebound, 
and  the  broken  pieces  are  thrown  into  the  air.  Figure 
3  indicates  the  action  when  the  hole  is  drilled  too  deep, 
and  explains  why  in  some  cases  it  is  so  often  necessary 
to  "mudcap"  or  "dobe"  large  pieces  on  some  work.    If 


the  hole  is  drilled  too  deep  the  charge  blows  out  a  cra- 
ter-shaped section  of  rock  at  the  bottom  of  the  hole, 
and  the  shoulder  above  this  crater  is  broken  od  or  is 
left  hanging  without  being  shattered.  It  is  then  ne- 
cessary to  mudcap  the  bi^g  pieces  in  order  to  make 
them  small  enough  to  handle.  l>y  mudcapping  is 
meant  the  placing  of  several  sticks  of  dynamite  on  top 
of  the  boulder  which  is  to  be  broken,  covering  them 
with  mud  or  clay  and  firing  them.  In  the  west,  this 
is  called  a  "dobe"  shot.  A  shot  of  this  kind  is  occa- 
sionally necessary,  but  if  it  occurs  too  often  the  depth 


Fig.  2 — Lines  along  which  rock  will 

break  with  proper  depth 

of  hole. 


Fig.  3  — Action  of  a  high 

explosive  in  a  deep 

hole. 


of  the  hole  should  be  changed  in  proportion  to  the  size 
Of  the  burden. 

Kinds  of  Drills. — iMgure  4  indicates  the  best  shape 
for  drill  bits.  The  hand  drill  is  forged  crescent-shaped 
and  is  tempered  to  a  "grey  temper."  The  drawing  also 
shows  a  machine  drill  bit  and  indicates  the  right  and 
wrong  way  to  sharpen  a  drill  bit.  If  incorrectly 
sharpened,  the  cutting  edge  wears  down  faster  than 
the  shoulder,  and  the  drill  will  stick  in  the  hole.  If  a 
shoulder  is  left  on  the  drill  it  should  be  tapered  to  a 
smaller  gauge  than  the  cutting  edge.  In  tempering  drill 
steel  the  chisel  bit  is  formed  and  the  steel  re-heated. 
It  is  then  plunged  in  water  for  a  moment  and  the  edge 
scraped  clean  on  a  stcme.  The  line  of  colors  advances 
toward  the  point  of  the  drill  and  as  the  edge  turns 
yellow  the  bit  is  plunged  into  cold  water. 

Method  of  Placing  and    Firing    the    Charge. — In 

l)lasting,  one  of  the  axioms  of  the  powder  man  is, 
"Uon't  let  the  powder  come  up  in  the  hole."  The  place 
for  the  charge  is  in  the  bottom  of  the  drill  hole.  There 
are  several  reasons  why  this  condition  should  be  met. 
One  of  them — and  one  which  concerns  the  man  who  is 
blasting  near  other  buildings — is  that  if  the  charge  ex- 
tends too  high  in  the  hole  it  is  likely  to  cause  small 
pieces  of  rock  to  be  blown  a  long  distance.  The  best 
way  to  keep  the  charge  dt)wn  is  to  "spring"  the  hole. 
This  consists  in  enlarging  the  bottom  by  exploding  a 
small  ([uantity  of  d3'namite  in  the  hole,  with  little  or  no 
tamping.  This  enlarges  the  bottom  of  the  hole,  and 
the  operation  may  be  repeated  until  there  is  room  for 
the  charge.  \\'hen  the  shot  is  fired  the  rock  is  simply 
lifted  and  drops  back  into  the  hole  very  little  or  none 
of  it  being  scattered.  Care  should  be  taken  not  to 
spring  the  hole  too  much,  as  the  effect  may  be  lost. 
After  once  springing  a  hole  it  must  be  allowed  to  cool 
thoroughly  before  any  powder  or  dynamite  is  put  into 
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it.  Loading  must  be  done  with  a  wooden  tamper. 
Steel  bars  should  never  under  any  circumstances  be 
uf^ed  for  tami)ing.  The  material  used  for  tamping 
should  be  free  from  small  pieces  of  stone  or  other  hard 
material  which  might  produce  sparks  or  damage  to  the 
fuse.  Moist  clay  is  the  best  material  for  tamping,  a 
paper  wad  being  placed  Ijetween  it  and  the  powder. 
The  tam]Mng  should  be  firmly  rammed  into  place.  In 
loading  with  ])owder,  first  spring  the  hole  and  then 
pour  in  the  powder  until  it  begins  to  rise  in  the  hole, 
placing  the  primer  as  nearly  as  possible  in  the  middle 
of  the  charge. 

The  best  method  of  ignition  is  by  means  of  an  elec- 
tric fuse,  although  safety  fuses  and  blasting  caps  can 
be  used  in  the  same  way.  The  primer  for  a  jjowder 
charge  should  be  made  int(j  a  cartridge  with  the  cap 
or  fuse  in  the  center  of  it.  This  cartridge  may  be  form- 
ed by  wrapping  paper  around  a  round  stick,  and  fas- 
tening the  loose  ends  of  the  paper.  When  the  stick  is 
withdrawn,  it  leaves  a  paper  cylinder  into  which  the 
powder  is  poured.  The  ends  are  then  folded  tcj  en- 
close the  powder.  It  is  not  necessary  to  use  strong 
taps  or  fuses  with  black  ])owder.  When  powder,  fuse 
and  cap  are  used  it  is  necessary  to  place  the  primer  or 
cartridge  containing  the  cap  at  the  top  of  the  charge, 
otherwise  the  fuse  will  burn  the  powder  before  the 
spark  reaches  the  cap.  The  end  of  the  fuse  is  first 
placed  in  the  end  of  the  cap  (with  the  fuse  not  quite 
touching  the  composition),  and  the  cap  is  then  crimped 
tightly  to  the  fuse  with  a  cap  crimper.  Obviously  one 
should  not  bite  the  cap  to  crimp  it,  although  this  is 
sometimes  done.  The  cap  should  then  be  placed  in  the 
end  of  the  cartridge,  as  shown  in  Fig.  5.  Figure  6 
shows  the  proper  method  of  inserting  an  electric  fuse 
in  a  powder  cartridge. 

By  far  the  best  method  of  firing  a  blast  is  by  means 
of  an  electric  blasting  machine.     By  electric  firing,  the 
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Hand  Drill  Correct  Incorrect 

Fig.  4. — Correct  and  incorrect  methods  of  sharpeninK  drills. 

full  strength  of  the  explosive  is  developed,  and  as  se\  - 
eral  holes  can  be  fired  at  the  same  instant  less  explosive 
is  required,  as  well  as  fewer  holes.  There  is  al.si)  eli- 
minated the  danger  of  a  hole  hanging  fire  and  going  otT 
at  an  unexpected  moment.  The  blasting  madiinc  i-^ 
operated  by  pushing  down  a  handle  which  operates  a 
dynamo.  This  creates  a  current  which  by  means  of 
the  connecting  wires  is  communicated  to  the  fuse. 
Blasting  machines  are  rated  to  fire  ten,  twenty  or  more 
holes,  i.e.,  they  will  fire  that  many  caps.  If  more  than 
one  cap  is  used  in  a  hole,  as  is  sometimes  done,  tiie 
machines  will  of  course  fire  a  lesser  number  u(  holes. 
There  are  two  kinds  of  blasting  machines  in  use,  one 


being  known  as  the  two-p(iSt  and  the  other  as  the  three- 
post  machine.  The  three-jiost  machine  is  used  to  fire 
a  larger  number  of  holes. 

In  loading  with  dynamite,  the  cartridges  are  slit  on 
the  side  with  a  knife  in  order  tiiat  they  wi'.l  pack  tight- 
ly in  the  bottom  of  the  hole.  Fach  cartridge  must  be 
tamped  firmly  into  place.  The  primer  is  placed  in 
about  the  middle  of  the  charge  and  the  loading  is  con- 
tinued until  the  charge  begins  to  rise  in  the  hole.  The 
charge  then  should  be  tamped  with  clay  or  with  some 
other  simi'.ar  material,  making  sure  that  it  is  free  from 
loose  pieces  of  stone  or  hard  particles.  In  placing  the 
priming  cartridge  containing  the  electric  fuse,  the  cart- 


Fig.  5. — Method  of  inserting  cap  and  fuse  in  cartridge. 


Fig.  6. — Method  of  inserting  electric  fuse  in  cartridge. 


ridge  sliould  be  i)laced  at  the  end  of  the  loading  stick 
and  jnished  carefully  into  the  hole.  Care  must  be  taken 
to  keep  the  wires  straight  and  at  the  .side  of  the  hole 
so  that  they  will  not  be  injured  by  the  tamping.  The 
approved  method  of  priming  a  dynamite  cartridge  is  as 
follows :  With  a  pointed  stick  about  the  size  of  a  lead 
pencil  make  a  hole  in  one  end  of  the  cartridge ;  then  in- 
sert the  electric  fuse,  bending  the  two  wires  carefully 
over  the  end  of  the  cartridge  and  tying  them  thereto 
with  a  string,  as  shown  in  Fig.  6.  In  tamping,  press 
the  material  down  gently  for  the  first  8  ins. — after  that 
more  force  may  be  used.  When  a  bore  hole  has  missed 
fire,  drill  a  new  one  about  2  ft.  from  it,  but  do  not  at- 
tempt to  drawn  the  old  charge.  In  blasting  with  dyna- 
mite it  is  necessary  to  use  a  double-strength  cap  or 
fuse. 

.'\n  electric  fuse  consists  of  a  copper  shell,  inside  of 
which  there  is  a  cliaml)er  containing  a  charge  which 
consists  mainly  of  fulminate  of  mercury.  The  shell  has 
a  corrugation  through  which  the  copper  fuse  wires 
enter.  These  wires  are  insulated  except  at  the  places 
where  they  enter  the  corrugation  and  are  held  in  place 
with  sulphur  cement.  The  ends  of  the  fuse  wires  in- 
side the  shell  are  connected  with  .solder  to  a  small 
platinum  wire,  or  bridge.  The  fuse  is  exploded  by  the 
l)assage  of  an  electric  current  through  the  wire,  which 
heats  it  to  redness.  An  ordinary  fuse  of  this  kind  can 
be  used  under  water,  but  special  caps  covered  with 
gutta-percha  are  made  for  submarine  work. 

The  electric  fuses  are  connected  with  wire  when 
several  are  fired  at  the  same  time.  This  wire  is  .sold  in 
spools  and  should  never  be  of  smaller  size  than  the  fuse 
wire  to  which  it  is  connected.  .V  "leading  wire"  is  run 
from  the  blasting  machine  to  the  location  of  the  blast. 

The  following  general  directions  are  given  by  the 
Du  Pont  Powder  Com])any  for  blasting  by  electricity : 

Drill  the  number  of  holes  desired  to  be  fired  at  one 
time,  the  depth  and  spacing  of  the  holes  depending  up- 
itn  the  character  of  the  rock,  size  of  drill  holes,  etc.,  the 
blaster  of  course  using  his  judgment  in  this  matter. 
Load  the  holes  in  the  usual  manner,  .\void  taking 
hitches  in  the  electric  fuse  wires,  as  by  this  very  com- 
mon |)ractice  the  insulation  of  the  wires  may  be  injur- 
ed, and  the  current  of  electricity  may  |)ass  from  one 
wire   to  the  other  without   passing  through   the   cap. 
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hazarding  a  miss-fire.  The  electric  fuse  is  best  placed 
when  in  the  center  of  the  charge.  In  tamping  the  hole, 
great  care  must  be  taken  not  to  cut  the  wires  nor  to 
injure  the  cotton  covering  the  fuse  wires  and  not  to 
pull  the  electric  fuse  out  of  place.  Allow  at  least  8  ins. 
of  fuse  wire  to  project  above  the  hole  to  make  connec- 
tions. When  all  the  holes  to  be  fired  at  one  time  are 
tamped  (and  one  fuse  only  is  used  in  a  hole)  separate 
the  end  of  the  two  wires  in  each  hole,  and  by  the  use 
of  connecting  wire,  join  one  wire  of  the  first  hole  with 
one  of  the  second,  the  other  or  free  wire  of  the  second 
with  one  of  the  third,  and  so  on,  leaving  a  free  wire  at 
each  end  hole.  When  two  electric  fuses  are  used  in 
each  hole,  connect  one  wire  of  each  of  these  two  fuses 
together  and  then  connect  the  holes  by  the  remaining 
wires  of  the  fuses,  as  would  be  done  when  connecting 
only  one  fuse  in  each  hole.  In  other  words,  connect 
the  fuses  in  series  throughout.  All  connections  should 
be  made  by  twisting  together  the  bare  and  clean  ends ; 
it  is  best  to  have  the  joined  parts  bright.  Scrape  of? 
the  cotton  covering  at  ends  of  wires  to  be  connected, 
say  for  2  ins.,  tiien  scrape  the  wire  until  it  is  bright. 
This  makes  a  clean,  fresh  connection.  Bare  joints  in 
wire  should  never  be  allowed  to  touch  the  ground,  par- 
ticularly if  the  ground  is  wet.  This  can  be  prevented 
by  placing  dry  stones  under  the  joints.  Insulating  tape 
is  also  furnished  for  waterproofing  bare  joints.  The 
charges  having  all  been  connected  as  directed  above, 
the  free  wire  of  the  first  hole  should  be  connected  with 
one  of  the  leading  wires  and  the  free  wire  of  the  last 
hole  to  the  other  of  the  two  leading  wires.  All  being 
ready,  and  not  until  the  men  are  at  a  safe  distance  from 
the  blast,  connect  the  leading  wires,  one  to  each  of  the 
projecting' screws  on  the  front,  side,  or  top  of  the  blast- 
ing machine,  through  each  of  which  a  hole  is  bored  for 
the  purpose,  and  bring  the  nuts  down  firmly  on  the 
wires.  Now,  to  fire,  take  hold  of  the  handle  for  the  pur- 
pose, lift  the  rack  bar  (a  square  bar,  toothed  on  one 
side)  to  its  full  length,  and  press  it  down  quickly  with 
all  the  force  possible,  bringing  the  rack  bar  to  the  bot- 
tom of  the  box  with  a  solid  thud.  Do  not  churn  the 
rack  bar  up  and  down.  It  is  unnecessary  and  is  harm- 
ful to  the  machine. 

Power  of  Explosives. — With  reference  to  blasting, 
there  are  three  degrees  of  power  exerted  by  explo- 
sives, depending  upon  the  nature  of  the  explosive  or 
upon  the  conditions  under  which  it  is  used.  An  under- 
standing of  this  will  aid  in  getting  the  best  results. 
The  explosion  of  gunpowder  is  merely  a  rapid  com- 
bustion. If  gunpowder  is  lighted  in  the  open  it  sim- 
ply flares,  or  burns  without  exhibiting  any  great 
amount  of  force.  If,  however,  it  is  confined  and  ig- 
nited its  combustion  causes  an  explosion,  because  the 
expanding  gases  meet  with  resistance  and  are  obliged 
to  overcome  it  in  order  to  expand.  The  dilTerence  be- 
tween combustion,  explosion,  and  detonation  may  best 
be  illustrated  by  means  of  dynamite.  If  a  stick  of  dy- 
namite is  ignited  in  the  open  it  will  burn  rapidly  with- 
out exploding  and  will  produce  a  thick  imisonous 
smoke.  If  breathed  in  quantities  this  smoke  will  cause 
illness  or  even  death.  If  a  stick  of  dynamite  is  con- 
fined and  ignited  it  will  explode  but  will  produce  the 
same  fumes.  A  weak  cap  will  explode  dynamite  with 
considerable  force,  but  the  same  fumes  will  be  pro- 
duced to  some  extent.  On  the  other  band  if  a  triple- 
strength  cap  is  used  the  dynamite  will  detonate  with 
great  violence,  producing  little  or  no  smoke.  The 
smoke  in  these  cases  might  be  said  to  represent  lost  or 
wasted  energy.  Dynamite  must  be  detonated  with  a 
strong  detonator  to  get  the  best  results.    Firm  tamping 


is  necessary  for  the  strongest  detonation,  as  any  air 
spaces  permit  the  gases  to  expand  without  doing  any 
useful  work. 

Instructions  For  Use  of  Explosives 

Finally,  a  few  words  of  caution  in  the  use  of  explo- 
sives will  not  be  amiss.  Do  not  smoke  while  handling 
explosives  or  handle  them  near  an  open  light.  Caps 
and  electric  fuses  are  extremely  sensitive;  do  not  carry 
them  in  your  pockets  and  do  not  store  them  in  the 
same  building  with  explosives,  and  never  try  to  open 
or  tamper  with  a  cap  or  electric  fuse.  Never  tighten  a 
cap  around  a  fuse  by  biting  it  with  your  teeth.  There 
are  crimpers  made  for  that  purpose.  Do  not  handle 
or  store  explosives  in  or  near  a  residence.  Always 
give  a  hole  time  to  cool  after  springing  it  before  load- 
ing. Use  only  a  wooden  rod  for  tamping.  Take  plenty 
of  time  before  you  approach  a  miss-fire  if  you  are  using 
a  powder  fuse,  for  it  will  sometimes  hang  fire  and  go  oflf 
at  an  unexpected  moment.  Do  not  try  to  draw  out  a 
charge  which  has  not  been  fired.  Drill  a  hole  near  it 
and  fire  the  new  hole.  This  will  also  explode  the  old 
one.  Use  only  one  kind  of  an  explosive  in  a  hole,  un- 
less you  are  using  one  as  a  primer  for  the  other;  as 
some  explosives  are  quicker  than  others  and  the  effect 
of  the  slower  one  will  be  practically  lost,  the  quicker 
one  opening  cracks  in  the  rock  through  which  the  slow- 
er one  blows  out.  Always  use  double-strength  caps  or 
electric  fuses  when  blasting  with  dynamite.  When 
putting  in  the  primer  with  the  tamping  stick  do  not 
tamp,  but  press  gently  until  it  touches  the  main  charge. 
Do  not  load  holes  too  high,  as  it  gives  poor  results  and 
is  dangerous.  In  general,  if  explosives  are  carefully 
and  sensibly  handled  they  may  be  used  with  compara- 
tive safety. 


Renewing  Wood-Stave  Pipe 

IN  January,  1901,  the  city  of  Seattle,  Wash.,  put 
in  service  a  42-in.  wood-stave  pipe  22  miles  long, 
which  was  built  the  preceding  year  to  bring  the 
city's  water  supply  from  the  Cedar  River.  The 
staves  used  in  the  pipe  were  2  x  6-in.  native  Douglas 
fir,  dressed  on  both  sides,  cut  to  radial  lines  on  the 
edges  and  cinched  together  with  individual  steel  bands. 
After  seven  years  of  service  some  staves  began  to 
show  signs  of  failure  due  to  decay,  and  since  that  time 
the  pipe  has  required  some  repairs  each  year.  As 
much  as  500  to  1,500  ft.  has  been  entirely  renewed  at 
a  time  in  some  seasons.  It  is  not  planned  to  replace 
all  the  remaining  original  parts  of  the  line  at  any  one 
time;  instead,  the  renewal  will  be  made  little  by  little, 
it  is  reported,  replacing  only  those  sections  which  mani- 
fest serious  decay. 

The  rate  of  decay  is  said  to  vary  less  in  diflferent 
sections  of  the  pipe  as  a  whole  than  it  does  in  the  in- 
dividual staves.  In  some  cases  a  perfectly  sound  stave 
is  found  alongside  one  entirely  decayed.  The  results 
of  erosion  also  varied  with  the  individual  staves,  the 
slash-sawed  staves  showing  considerable  wear  at 
points  where  edge-sawed  staves  were  practically  in- 
tact. In  general  the  quality  of  the  timber  used  is 
thought  to  have  had  more  to  do  with  the  durability 
of  the  pipe  than  any  other  cause. 

Experience  with  this  pipe,  water  department  offi- 
cia's  say,  indicates  that  it  would  be  possible  to  ma- 
terially increase  the  life  of  such  pipes  by  carefully  se- 
lecting the  timber  \vith  particular  reference  to  sound- 
ness of  fibre  and  conditions  of  sap. 
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Economies  in  Contracting  Operations 

Abstract  of  an  Interesting  Article  (by  Dr.  Sachs  in  Le  Giment 
Arme)  Devoted  to  a  Consideration  of  How  Forms  and  Form  Work 
should    be    Accounted    for    in    Reinforced    Concrete    Construction 


TH  I"2  reinforced  concrete  industry  presents  some 
difficulties,  at  least  in  number,  unknown  to 
others;  the  manufacture  of  artificial  stone 
alone  ofters  similar  difficulties,  due  to  new 
e<juipnicnt,  the  need  of  which  is  not  felt,  to  technical 
ij^norance  and  to  lack  of  business  knowledge.  These 
thintfs  are  not  the  cause  of  lack  of  success  on  the  part 
of  contractors  in  reinforced  concrete,  except  in  the  case 
of  small  operators,  who  have  permitted  themselves  to 
be  drawn  into  undertakings  this  special  work  and  have 
hastily  gone  out  of  the  business,  having  burned  their 
fingers.  It  may  be  stated  that  actually,  in  Germany, 
the  great  bulk  of  work  in  reinforced  concrete  is  under- 
taken b)'  firms  with  large  capital,  directed  by  engi- 
neers who  are  specialists,  and  by  experienced  business 
men.  This  is  all  the  more  reason  for  surprise  at  the 
frequent  errors  into  which  they  fall,  'i'he  matter  is  not 
to  be  explained  by  the  closeness  of  competition.  No 
one  complains  of  lack  of  business,  but  it  is  nevertheless 
true  that  firms  foolishly  run  after  new  business  and  in 
order  to  secure  it  do  not  hesitate  to  allow  themselves 
to  bid  at  prices  which  are  not  sufficiently  profitable. 
Since  the  management  cannot  be  accused  of  lacking 
technical  and  business  knowledge,  we  are  led  to  think 
that,  if  they  appear  to  overlook  the  fundamental  prin- 
ciple of  all  business  dealings,  "rather  no  business  at 
all  than  business  done  at  a  loss,"  it  is  because  they  do 
not  take  into  account  real  cost  prices  or  they  do  not 
have  a  sound  accounting  system.  A  few  examples  will 
demonstrate  our  thought  and  the  importance  of  errors 
which  are  committed. 

There  are  some  firms  which  by  reason  of  their  pro- 
fessional ability  and  the  important  undertakings 
which  they  have  carried  to  a  successful  i.s«ue  have  ac- 
quired such  a  reputation  that  they  are  given  new  work 
without  having  it  submitted  to  competitive  bidding. 
These  firms,  being  favorably  situated  and  not  being 
obliged  to  count  every  penny,  can  satisfy  every  rule 
of  the  art. 

Price-Cutting  Competition  Undesirable 
But,  except  in  these  unusual  cases,  work  is  gener- 
ally let  to  competitive  bidders.    It  is  admitted  that  of 
late  years  some  reforms  have  been  introduced  in  these 
matters,  at  least  so  far  as  municipal  undertakings  are 
concerned. 

The  general  objection  to  the  system  of  awards  and 
the  abuses  to  which  it  gives  rise,  together  with  a  clear- 
er intelligence  on  the  part  of  those  who  have  the  in- 
terests of  good  construction  at  heart,  have  largely  ser- 
ved to  improve  the  old  customs.  In  many  localities  it 
is  pleasing  to  note  that  tiie  specifications  are  now  more 
just  to  the  owner  and  to  the  contractor  and  if  this 
tendency  is  not  more  general,  the  delay  must  be  as- 
cribed to  the  difficulty  of  reconciling  the  interests  of 
these  two.  There  is  a  marked  tendency  to  do  away 
with  the  oblisjation  to  award  tiie  work  to  one  of  the 
three  low  bidders,  .since  experience  has  shown  that  the 
principal  factor  of  succes,s  of  the  enterprise  is  the  in- 
tegrity of  the  man  who  undertakes  the  work. 

Unfortunately,  these  considerations  are  taken  into 


account  by  few  only,  and  there  may  be  noted  in  the 
majority  of  tenders  some  striking  differences  between 
the  high  and  the  low  bidder.  These  might  be  explain- 
ed by  the  newness  of  the  industry,  comparing  them 
with  the  slight  differences  noted  in  bidders  on  con- 
struction in  metal,  where  the  raw  materials  are  i)riced 
on  bases  which  vary  very  little.  In  steel  construction, 
the  conduct  of  the  work  plays  an  important  role  and 
the  price  of  only  a  few  pieces  of  work  can  be  definitely 
fixed  by  regulation.  The  slight  variation  in  the  bids 
would  result  from  the  long  experience  acquired  by  iron 
and  steel  contractors,  which  permhs  them  to  know 
within  close  limits  cost  prices  and  miscellaneous  ex- 
penses. There  are  expenses  which  constructors  in  re- 
inforced concrete  do  not  take  into  account  and  among 
the  latter  is  that  of  form  work,  which  will  be  taken 
up  later. 

Dangers  of  Sub-contracting 
'J'here  is  one  serious  fault  of  certain  managers,  that 
of  confiding  their  work  to  general  contractors.  There 
should  be  every  confidence  in  the  special  training  of 
the  firm  making  the  tender,  that  it  limits  its  activities 
to  concrete  work.  It  is  true  that  the  general  contrac- 
tor makes  easy  the  work  of  the  managers  dealing  with 
him.  But  is  there  ever  a  contractor  who  knows  all 
branches  of  construction  equally  well?  No.  So  he 
goes  to  sub-contractors  for  carpentry  work  and  ma- 
sonry, whom  he  puts  in  competition  and  from  whom 
he  secures  close  figures,  though  at  second  hand.  The 
dangers  of  such  a  method  are  obvious,  since  the  gen- 
eral contractor,  who  cannot  know  everything,  has  not 
the  knowledge  necessary  to  control  the  work  of  his 
sub-contractors ;  and  if  he  undertakes  work  outside  of 
his  specialty  he  runs  the  risk  of  running  over  his  costs, 
which  he  has  probably  not  calculated  correctly,  and 
may  suffier  a  considerable  loss. 

Need  of  Specialists  in  Concrete  Work 
The  constructor  of  reinforced  concrete  should  re- 
fuse all  general  ccmtracts  and  owners  and  architects 
should  avoid  giving  work  to  general  contractors.  The 
practice  simplifies  their  work  but  exposes  them  to  seri- 
ous consequences.  In  these  modern  times,  specializa- 
tion is  a  recognized  institution ;  the  constructor  of  re- 
inforced concrete  cannot  undertake  general  contracts 
and,  still  less,  build  on  his  own  acct)unt. 

Many  firms  have  a  number  of  representatives  who 
solicit  their  business.  Their  immediate  sphere  of  ac- 
tivity is  too  small  and  work  is  sought  at  a  distance, 
on  all  sides.  The  representative  who  is  a  favorite  with 
the  management  announces  that  his  firm  can  have  a 
piece  of  work  if  it  will  consent  to  a  reduction  in  price. 
So  the  firm  reduces  its  price.  But,  a  few  days  later, 
another  firm  makes  still  more  advantageous  offers  for 
the  same  work.  The  rejiresentative  counsels  his  firm 
to  meet  any  competing  bid,  if  it  does  not  wish  to  be 
eliminated  forever.  The  representative  always  gains 
his  point ;  he  cares  little  whether  or  not  his  firm  suf- 
fers a  loss;  in  any  event,  he  has  made  his  commission. 
.\  loss  does  not  prevent  1ii.s  firm  from  being  influenced 
in  the  same     manner    again,    until,    gaining  wisdom 
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through  repeated  losses,  it  rejects  the  representative's 
advice,  and  the  latter,  in  a  rage,  goes  over  to  the  camp 
of  the  enemy. 

Business  at  Cost  Poor  Policy 

On  (jther  occasions,  more  frequent  than  is  general- 
ly sui)posed,  the  contractor  who  has  already  heen 
awarded  some  contracts  at  a  good  price,  l)eing  assured 
of  a  good  year,  says  to  himself  that  he  can  accept  some . 
business  at  cost,  thinking  by  this  means  to  reduce  his 
general  expenses.  This  reasoning  is  simply  self-de- 
ception, since  the  new  work  requires  an  increased 
force,  if  his  ordinary  stafT  is  already  occupied,  as  well 
as  new  material,  with  its  wear  and  tear  to  figure  on, 
and  increased  expenses  of  financing. 

Bad  figuring,  outside  of  all  technical  valuations, 
which  cannot  be  treated  here,  since  we  desire  to  limit 
ourselves  to  commercial  considerations,  is  related  to 
superintendence,  which  plays  so  large  a  part  in  the 
success  of  an  enterprise.  Unfortunately,  honesty  is  not 
too  common  a  virtue,  and  the  activities  of  a  few  fore- 
men may  spell  the  ruin  of  an  enterprise.  W'e  shall 
give  one  example  only. 

Handling  the  Purchasing  Department 
In  one  large  undertaking,  the  foremen  t)rdered  the 
material  direct  from  the  supply  houses  and  reported 
their  purchases  to  the  office,  which  made  accounting 
to  the  management,  expenditures  being  evidenced  by 
vouchers  ciiecked  by  tlie  office  and  therefore  consider- 
ed correct  by  the  cashier.  No  irregularity  could  be 
suspected  without  collusion  of  three  parties,  the  sup- 
ply house,  the  chief  bookkeeper  and  the  contractor. 

Nevertheless,  a  simple  chance  brought  to  light  an 
abuse  of  confidence  in  a  single  enterprise  amounting  to 
more  than  26.000  francs,  which  the  three  parties  had 
divided. 

Supervision  here  was  lacking  in  two  important 
points — a  recot^d  of  the  arrival  and  the  delivery  of  ma- 
terials ;  a  check  record  in  the  office  of  the  value  of  ma- 
terials ordered  and  used,  and  above  all,  the  observa- 
tion of  the  management,  comparing  these  quantities 
with  those  normally  observed. 

Leaks  in  Figuring  Form  Costs 

The  weakest  point  in  reinforced  concrete  contract- 
ing lies  in  figuring  form  work  costs  and  carrying  them 
inaccurately  on  successive  balance  sheets.  Some  firms 
credit  the  forms  account  with  the  quantity  used  in  each 
job ;  others  deduct  at  the  end  of  the  year  from 
the  debit  of  the  forms  account  a  certain  percent- 
age representing  the  estimated  value  of  the  wood  used  : 
still  others  take  at  the  end  of  the  year  an  inventory  of 
stock  on  hand.  No  fault  can  be  found  with  the  latter 
procedure  unless  the  reality  does  not  correspond  with 
the  estimate — and  here  is  the  milk  in  the  cocoanut. 
The  percentage  taken  usually  runs  between  30  and  60 
per  cent. 

The  firm  that  bases  its  figures  on  30  per  cent,  is 
deceiving  itself  and  its  stockholders,  while  in  reality  it 
has  suflfered  a  considerable  loss.  .Some  firms  escape 
this  self-deception  by  taking  an  inventory  of  their  stock 
of  lumber  every  year,  but  this  ])r()cedure  is  accurate 
only  when  the  latter  is  estimated  at  its  real  value  and 
not  at  its  invoice  value.  To  be  perfectly  .secure  it  is 
proper  to  combine  the  two  plans.  The  inventory  is 
taken  and  the  stock  put  in  at  its  true  value ;  at  the 
same  time  figures  are  taken  as  above  on  the  60  per 
cent,  basis  and  the  less  favorable  of  the  two  results  is 
put  in  the  balance  sheet. 

On  current  work,  it  mav  be  estimated  with  a  view 


to  the  figures  at  the  end  of  the  year,  that  wood  can  be 
used  once  and  a  half  a  year  and  that  each  use  con- 
sumes one-half  of  the  value  of  the  wood,  which 
amounts  t(5  figuring  that  the  same  wood  can  be  used 
two  and  one-half  times  in  all. 

Essentials  in  Accounting 

The  accounting  of  work  under  construction  is  an- 
other rock  on  which  the  balance  sheet  may  split.  Sup- 
pose that  it  is  a  question  of  a  firm  with  a  capital  of 
1,000,000  francs,  which  desires  to  show  a  net  revenue 
of  10  per  cent.,  or  100,000  francs.  By  taking  work  un- 
der construction  into  account,  which  may  amount  to 
several  million  francs,  increasing  or  diminishing  by 
100,000  francs,  this  is  an  easy  matter,  even  for  con- 
scientious managers;  for  deduction  is  a  very  elastic 
thing. 

The  law  requires  that  the  value  of  merchandise 
(and  this  must  certainly  include  work  under  construc- 
tion) shall  be  carried  on  the  balance  sheet  at  the  cost 
price  of  the  supply  house  and  not  that  of  the  firm.  The 
law,  however,  makes  a  wide  diflPerence  between  these 
two  terms,  meaning  by  the  former  an  expenditure  of 
any  kind  necessitated  by  construction,  including  raw 
material,  salaries,  inspection  on  the  job,  cost  of  operat- 
ing machinery — in  short,  all  the  expenses  de  visu,  what- 
ever are  the  special  conditions  of  the  work  being  done. 
Therefore,  one  ought  not  to  figure  in  this  the  general 
expenses  of  management,  the  depreciation  of  buildings 
and  machinery,  incidental  expenses  of  the  business  and 
so  on.  If  these  expenses  are  added,  the  law  indicates 
the  figure  obtained  by  the  cost  price  of  the  firm,  which, 
increased  by  the  net  profit,  constitutes  the  selling  price. 
It  is  unfortunate  that  not  everyone  is  in  accord  in  set- 
ting these  figures  in  practice,  and  for  this  reason  the 
item  of  work  under  construction  ought  to  be  estimated 
with  great  care ;  no  one  can  have  a  proper  idea  of  the 
exactness  of  the  accounting  without  knowing  the  bases 
on  which  it  is  made.  Examination  by  an  auditor  is  not 
very  valuable,  since  he  has  not  the  necessary  technical 
knowledge  and  can  rely  only  on  the  explanations  given 
by  the  technical  advisers  of  the  management.  I  once 
ran  across  a  case  in  which  the  accounting  of  the  work 
under  construction  showed  the  profit  hoped  for  and 
who  knows  how  many  similar  cases  there  are? 

I  believe  that  cost  price  should  include  the  follow- 
ing items : 

Raw  materials  (sand,  gravel,  steel,  cement,  forms, 
etc.),  to  which  should  be  added  the  costs  of  transporta- 
tion and  unloading : 

.■\11  salaries  and  superintendence  in  tlie  work ; 

Traveling  expenses  of  the  management  and  its  re- 
presentatives ; 

Material  used  on  the  job  (nails,  coal,  grease,  etc.)  ; 

Lumber  for  forms,  estimated  at  40  per  cent,  of  its 
value,  on  the  hypothesis  that  in  the  inventory  of  the 
lumber,  60  per  cent,  of  its  cost  price  has  been  dedeuct- 
ed ;  if  less  is  deducted  the  item  of  lumber  used  in  work 
under  construction  shall  be  lessened  to  correspond. 

No  other  expenses,  including  depreciation  of  mach- 
inery, shall  be  added. 

There  is  still  another  .source  of  error  to  be  guarded 
against.  Some  firms  carry  on  the  balance  sheet  the  ex- 
penses contracted  at  the  supply  house  only ;  others 
determine  what  work  is  still  to  be  done,  and  its  cost 
price  and  figure  the  diflference  between  the  known  ex- 
penses of  this  work  and  the  total  of  the  business. 
Both  of  these  plans  lead  to  grave  mistakes.  In  the 
first  case,  it  is  not  taken  into  consideration  that  the 
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price  on  which  the  Ijid  has  been  based  may  have  been 
hfjured  incorrectly,  so  that  the  completed  work  may 
represent  a  loss,  in  the  second  case,  if  one  is  content 
to  deduct  the  work  remaining  to  be  executed,  the  bal- 
ance sheet  contains  the  total  profit,  even  when  the 
smallest  profit  must  be  overlooked. 

To  avoid  self-deceptitjn,  both  methods  will  be  used. 

Here  is  an  example,  taken  from  actual  work,  which 
shows  the  dififerences  in  result,  according  to  the  method 
used : 

The  bid  was  500,000  francs  and  in  this  sum  were 
included  10  per  cent,  for  general  expenses  and  6  per 
cent,  profit.  The  net  cost  should,  therefore,  have  been 
500,000  francs  less  80,000  francs,  or  420,000  francs.  In 
reality  it  amounted  to  459,000  francs,  or  7  per  cent, 
more  than  was  calculated. 

The  expenses  shown  by  the  balance  sheet  were  300,- 
000  francs ;  in  reality  they  should  have  been  lessened 
by  7  per  cent,  and  279,000  francs  written. 


The  different  procedures  of  accounting  would  have 

given : — 

(1)  30,000  francs,  or  21,000  francs  too  much. 

(2)  Figuring  a  fraction  of  the  general  expense  of 
the  whole  contract,  300,000  francs  +  35,000  francs,  or 
56,000  francs  too  much. 

(3)  Taking  the  percentage  of  the  profit,  300,000 
francs  -+-  35,000  francs  +  21,000  francs;  or  77,000  francs 
too  much. 

(4)  Taking  the  price  of  the  bid,  less  the  work  still 
to  be  done  (a  very  popular  method)  500,000  francs  — 
141,000  francs  =  359,000  francs,  or  80,000  francs  too 
much. 

(5)  It  would  have  been  accurate  to  deduct  from 
(4)  the  estimated  general  expenses  and  the  profit,  or 
359,000  francs  —  80,000  francs  =  279,000  francs,  and 
this  figure  would  have  been  adopted  because  it  was 
lower  than  (1)  and  still  it  would  not  have  been  very 
close  to  the  actual  facts. 


Water-Bound   Macadam   Roads^ 


By  Joseph 

THE  macadam  road  of  today  takes  its  name  from 
that  illustrious  pioneer  road  builder,  a  Scotch- 
man, John  Loudon  Macadam,  through  whose 
influence  the  condition  of  roads  in  Scotland 
and  luiglaud  was  greatly  improved  more  than  a  hun- 
dred years  ago.  Today  the  "water-bound"  macadam 
road  is  considered  by  many  as  a  relic  of  the  dark  ages 
and  the  road-builder  who  advocates  the  laying  down 
of  such  a  road  is  apt  to  be  considered  a  man  with  anti- 
quated ideas,  a  fossil,  a  man  far  behind  the  times  and 
speed  of  the  twentieth  century.  The  writer  does  not 
agree  with  this  view.  Every  system  of  road  or  street 
improvement  has  its  place  in  the  great  work  of  mak- 
ing better  the  roads  and  highways  of  today.  A  sys- 
tem of  highway  improvement  as  used  in  the  great 
centres  of  population,  where  the  traffic  is  dense  and  al- 
most indeterminable,  if  applied  to  the  rural  districts 
of  the  State  would  be  considered  a  piece  of  folly  not 
to  be  tolerated. 

The  brick-paved  road  and  the  concrete  road  have 
their  uses  and  are  the  types  of  road  to  be  laid  down 
in  certain  localities  and  on  certain  kinds  of  soil.  The 
bituminous  macadam  and  asphaltic  macadam  roads 
are  in  much  favor  at  the  present  time  as  having  an  ideal 
surface  to  travel  over,  being  less  dusty  and  more 
nearly  waterproofed  than  other  surfaces  and  said  to  be 
less  costly  to  maintain.  This,  however,  is  problematic 
and  subject  to  experiment  and  proof.  l""or  highways 
that  are  main  lines  and  subject  to  extensive  motor  and 
other  vehicle  travel,  the  bituminous  macadam  in  con- 
nection with  the  brick  pavement  immediately  adjacent 
to  the  centres  of  population  is  undoubtedly  the  better 
method  of  construction. 

Along  many  of  the  most  traveled  roads,  there  is  a 
neutral  axis  or  section  of  the  road  that  is  but  little 
used  which  can  well  be  improved  as  a  "water-bound" 
or  telford  macadam  road.  A  macadam  construction  is 
all  that  is  necessary  on  many  miles  of  lateral  roads  or 
roads  in  a  purely  rural  community,  or  where  motor 
vehicle  traffic  is  light,  the  cost  of  construction  being 
less  than  that  of  other  kinds  of  construction  and  the 
cost  of  maintenance,  if  properly  done  and  done  at  the 
right  time,  will  not  be  more  than  one-half  to  one  cent 

•Paper  prosentod  at  the  Tenth'Annual  Convention  of  the  American  Road 
Balldere'  Association. 


W.   Hunter 

per  square  yard  per  year ;  if  this  amount  is  ex- 
pended each  year  the  public  will  have  a  good  surface 
to  travel  over,  not  only  some  time,  but  all  the  time. 
"Water-bound"  macadam  has  two  faults  as  an  ideal 
pavement  for  light  traffic,  or  on  the  ordinary  country 
road.  One  of  these  is  the  tendency  to  break  up  under 
motor  vehicle  traffic  and  the  other  is  its  liability  to 
absorli  water.  These  can  readily  be  overcome  by  the 
application  of  a  bituminous  wearing  surface.  In  this 
connection  and  for  the  purpose  of  supplying  a  base  for 
a  bituminous  or  asphaltic  cement  top  or  surface,  I  be- 
lieve that  "water-bound"  macadam  makes  as  good,  if 
not  better,  foundation  than  concrete. 

It  has  the  inherent  stability  and  lacks  the  creep  or 
shear  in  expansion  and  contraction  of  its  aggregate. 
It  is  more  resilient,  causing  less  wearing  on  the  sur- 
face, consequently  permitting  of  a  thinner  working 
surface,  than  a  more  rigid  or  unyielding  concrete  base. 
"Water-bound"  macadam  that  is  well  shaded  will  but 
seldom  ravel  or  become  dusty,  as  the  moisture  is  held 
in  place  and  not  evaporated.  Usually  a  "water-bound" 
macadam  laid  on  or  over  a  heavy  damp  soil  does  not 
become -dusty.  It  inay  ravel  in  very  dry  weather,  but 
soon  recovers  after  a  rainy  or  damp  season.  This  is 
notably  so  when  the  surfacing  is  composed  of  lime- 
stone. 

If  water  is  convenient  and  pi'operly  applied  to  the 
surface  of  a  "water-bound"  macadam  road,  no  such 
road  should  ravel  or  become  dusty.  The  water  should 
be  applied  at  night  so  that  it  may  have  an  opportunity 
of  penetrating  into  the  surface  and  not  evaporated  by 
the  sun  or  converted  into  steam  upon  coming  in  con- 
tact with  the  superheated  surface.  The  watering  of  a 
road  surface,  if  the  material  is  adjacent  to  or  of  easy 
access,  is  a  cheap  method  of  maintenance,  costing 
about  two  to  three  cents  per  square  yard,  where  the 
l)rice  paid  for  water  is  from  75  to  85  dollars  per  mil- 
lion gallons.  If  the  water  is  obtained  from  a  stream 
along  the  roadside  the  cost  will  be  less. 

The  external  forces  to  be  overcome  in  traveling 
over  a  highway  arc  usually  gravity,  friction,  collision 
and  air.  Gravity  and  friction  are  in  a  measure  over- 
for  if  the  highways  should  be  perfectly  straight  and 
at  the  same  time  level,  two  conditions  that  are  rarely 
obtained  in  the  same  road.     The  overcoming  of  the 


THE    CONTRACT     RECORD 


>7 


external  force  of  collision,  as  well  as  that  of  friction, 
depends  upon  the  character  of  the  surface.  A  hard 
smooth  surface  offers  the  least  opportunity  for  colli- 
sion ;  friction  and  gravity  are  more  easily  overcome 
and  consequently  less  tractive  force  is  required  in 
propelling  a  given  load  over  a  given  distance.  With 
a  hard  smooth  surface  and  a  more  rapidly  moving  ve- 
hicle, the  air  pressure,  or  resistance,  becomes  greater 
and  in  a  measure  counteracts  the  gains  made  for  sur- 
face or  wheel  friction  or  traction. 

What  material  will  give  the  best  surface  for  rapid, 
safe  and  economical  travel  and  at  the  same  time  offer 
the  least  resistance  to  gravity,  friction  and  collision 
and  also  accommodate  both  horse  and  motor  vehicle 
traffic?  Bricks  make  a  hard  and  comparatively  smooth 
surface,  but  the  external  collision  force  is  hard  to  over- 
come and  presents  a  considerable  obstruction  or  re- 
sistance to  a  rapidly  moving  vehicle ;  for  heavy  or 
slow  traffic  this  resistance  is  not  apparent.  A  con- 
crete road  is  subject  to  the  same  criticism,  except  that 
the  collision  force  is  not  so  great.  Both  a  brick  and 
concrete  surface  is  objectionable  for  horse  traffic.  The 
ordinary  "water-bound"  macadam  surface  or  telford 
macadam  surface  is  a  better  one  for  animal  traffic,  and 
if  properly  maintained  is  equally  as  good  for  motor  ve- 
hicle traffic.  The  collision  force  will  not  be  so  great 
as  on  a  brick  paxement,  but  tractive  force  will  be 
slightly  increased. 

The  one  surface  that  more  nearly  meets  all  the 
conditions  as  giving  the  least  possible  resistance  to 
collision,  friction  and  gravity  in  saving  rapid,  safe  and 
economical  travel  and  at  the  same  time  giving  a  sur- 
face practically  dustless  and  waterproof,  is  the  as- 
phaltic  macadam  surface.  The  one  drawback  to  such 
a  hard  smooth  surface,  which  is  not  found  in  the 
"water-bound"  macadam  surface,  is  its  tendency  to 
becomeslippery  in  wet  weather,  thereby  becoming 
dangerous  to  horse  traffic. 

A  better  and  more  uniform  surface  of  "water- 
l)ound"  macadam  will  be  obtained  when  more  care  is 
given  to  the  preparation  of  the  foundation  upon  which 
is  to  be  placed  the  crushed  or  telford  stone ;  when 
more  care  is  taken  in  the  selection  of  the  mineral  ag- 
gregate, cubical  instead  of  triangular,  oblong,  or  semi- 
round  stone  used,  stones  that  under  traffic  will  bond 
together,  and  only  of  such  hardness  as  will  be  kept 
bonded  by  the  traffic,  much  of  the  ravelling  of  "water- 
bound"  macadam  is  due  to  the  action  of  the  elements 
and  lack  of  sufficient  traffic  over  the  surface — when 
more  care  is  taken  in  placing  the  top  course  of  stone, 
spreading  it  in  from  the  side  of  and  not  dumping  it  in 
the  middle  of  the  road  and  then  spreading  or  levelling 
the  material ;  and  with  more  care  in  applying  or  feed- 
ing screenings  and  water  and  in  rolling.  Such  a  sur- 
face will  last  longer  without  repairs  and  be  an  ideal 
surface  for  ordinary  travel,  both  horse  and  motor  ve- 
hicle, and  one  that  will  make  as  good  a  foundation  for 
an  asphaltic  macadam  surface,  as  can  be  laid,  when  the 
increase  of  traffic  warrants  such  construction. 

Many  of  the  old  turnpikes  that  now  form  parts  of 
the  system  of  State  highway  routes  will  be  maintained 
as  "water-bound"  macadam  roads  until  such  time  as 
the  Department  is  warranted  by  reason  of  increased 
traffic  in  laying  a  surface  of  other  material.  Tliese 
turnpike  roads  were  originally  built  and  maintained 
for  vears  with  stone,  broken  by  hand  on  the  side  of 
tlie  road  and  then  spread  on  the  foundation  prepared 
to  receive  them.  No  rollers  were  used,  but  the  traffic 
that  passed  over  the  stone  bound  them  together.  Tt 
was  by  this  method  that  Mr.  Macadam  reconstructed 


tile  old  pike  roads  of  England.  In  the  counties  where 
limestone  is  plentiful  most  of  the  700  miles  of  toll 
roads  in  the  State  are  to  be  found,  many  of  such  roads 
having  an  ideal  surface,  save  for  a  dusty  tendency  at 
times,  such  surface  being  maintained  solely  by  the  traf- 
fic, no  rollers  being  used. 

1  believe  that  with  so  many  opportunities  to  make 
use  of  "water-bound"  macadam  economically  and  to 
advantage,  the  time  has  not  arrived — and  will  not  ar- 
rive for  many  years  to  come — when  that  method  of  re- 
constructing public  highways  can  be  dispensed  with. 
It  will  be  in  use  when  some  of  the  methods  which  are 
being  experimented  with  today  are  cast  aside. 


At  the  corner  of  Tenth  Avenue  and  Thirty-sixth 
Street,  New  York  City,  the  architects,  Goldwin,  Star- 
rett  and  Van  Vleck,  ha\e  provided  plans  for  a  twelve- 
storey  skyscraper,  in  which  the  entire  front  of  the 
building  and  its  interior  sides  are  to  be  of  glass.  In 
fact,  78  per  cent,  of  the  walls  will  be  of  this  material. 
There  will  be  no  openings  in  the  glass  facade  except 
those  in  the  front  of  the  building  for  emergency  pur- 
])oses,  but  which  will  not  be  visible  from  the  street. 
It  is  estimated  that  the  structure  will  cost  approxi- 
mately 600,000  dollars,  of  which  amount  78,000  dol- 
lars will  cover  the  cost  of  the  glass.  On  the  interior 
the  glass  will  be  a  specially  polished  plate,  and  for  the 
exterior  surface  will  be  specially  treated  plate  that  will 
not  transmit  heat  waves  into  the  interior. 


Artificial  stone  is  made,  according  to  a  patent  by 
VV.  Laufer,  4  Gertruda,  Cracow,  Austria,  as  follows: — 
Granite  or  greywacke,  basalt,  porphyry,  or  the  like  in 
coarse  and  in  fine  granulations,  are  mixed  with  alu- 
minium phosphate  and  sodium  carbonate  in  about  the 
following  proportions:  40  parts  of  coarse  porphyry,  ?0 
parts  of  fine  porphyry,  such  as  porphyry  tuft",  6  parts 
of  aluminium  phosphate,  and  4  parts  of  sodium  carbon- 
ate. The  mixture  is  moistened,  pressed  into  blocks, 
and  heated  to  about  1,000  deg.  to  1,200  deg.  C.  Silica 
and  lime  may  be  added  in  quantities  of  from  5  to  10 
per  cent.,  to  regulate  the  clinkering.  To  increase  the 
cementing  power  of  the  mass,  colloidal  alumina  may 
be  added  in  the  proportion  of  from  2  to  8  per  cent, 
aluminium  hydroxide  in  the  whole  mass. 


A  wooden  derrick-boom  broke  in  half  while  raising 
a  load  of  six  tons  of  steel  columns  from  the  street  to 
the  sixth  floor  of  a  building  now  under  construction  at 
Broadway  and  37th  Street.  New  York  city,  on  Novem- 
ber 29.  The  derrick  was  installed  on  the  sixth  floor, 
and  the  boom  had  lifted  the  load  4  ft.  above  the 
ground  when  the  topping  lift  snapped,  dropping  the 
load  to  the  street,  and  the  boom  upon  the  steelwork 
of  the  sixth  floor.  The  boom  (which  was  70  ft.  long 
by  14  in.  in  diameter)  snapped  at  the  point  where  it 
struck,  the  overhang  falling  to  the  street.  Ravitch 
Bros.,  of  New  York  City,  who  are  handling  the  struc- 
tural steel  contract,  state  that  this  same  derrick  hoist- 
ed loads  of  from  20  to  30  tons  each  about  ten  days  ago 
on  the  same  job. 


The  province  of  Quebec  constructed  about  225 
miles  of  macadamized  roads  and  about  60  miles  of 
graveled  roads  last  year.  About  40  miles  of  roads  be- 
tween Quebec  and  Montreal  are  now  underway,  and 
tile  King  Edward  Highway  is  nearing  completion.  In 
a'l  about  900  miles  of  roads  have  been  either  con.struct- 
ed  or  extensively  repaired  during  the  year. 
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Advantages  of  Reinforced  Concrete  in 

Factory  Buildings 


By  Harry  C. 

TIJE  great  changes  wliich  have  occurred  in  manu- 
facturing during  the  last  decade  have  brought 
about  a  new  epoch  for  industrial  buildings. 
Improvements  in  modern  machinery,  methods 
of  operation,  Scientific  Management,  high-speed  steel 
and  short  cuts  in  ])roduction  have  demanded  buildings 
suitable  for  the  line  of  manufacturing  they  are  intend- 
ed to  house.  The  highest  efficiency  can  only  be  ob- 
tained by  having  buildings  planned  to  secure  these 
ends.  The  small  factories  of  a  few  years  ago  are  mam- 
moth institutions  to-day.  The  owners  of  these  plants 
have  discovered  that  their  plants  have  become  many 
times  larger  than  their  fcMidest  hopes  in  the  early  days 
of  their  organization,  and  many  of  these  owners  of 
manufacturing  plants  are  face  to  face  with  the  vexing 
problem  of  more  room. 

If  these  owners  will  study  their  i)resent  conditions 
they  will  tind  their  plants,  from  the  manufacturing 
standpoint,  in  a  more  or  less  chaotic  condition  and 
their  manufacturing  costs  climbing  up.  Increased 
room  demanded  in  one  department  has  blocked  the  ex- 
])ansion  of  another ;  machines  lia\e  been  crowded  into 
small  spaces  without  sufficient  room  for  the  operators 
and  material ;  the  trucking  aisles  are  too  narrow  and 
the  material,  instead  of  having  a  continuous  routing 
from  the  rough  stock  room  through  the  manufacturing 
and  assembly  departments,  takes  a  zig-zag  course,  re- 
tracing its  steps  and  meeting  itself  going  and  coming 
in  all  parts  of  the  factory.  This  requires  a  small  army 
of  truckers,  inspectors,  and  stock  chasers  to  keep  this 
material  in  process  of  manufacture,  and  the  depart- 
ment heads  are  becoming  worried  over  delays  and 
cancelled  orders. 

Industrial  Engineering 
The  only  solution  to  this  problem  is  a  factory  built 
especially  for  the  work  intended.  This  has  created  a 
new  engineering  field,  as  it  calls  for  an  engineer  who 
can  plan  buildings  suitable  to  meet  the  exact  condi- 
tions and  the  routing  of  material  without  retracing  its 
steps,  so  that  it  travels  in  straight  lines.  This  labor- 
saving,  in  cutting  d(5wn  to  a  minimum  the  trucking  of 
material,  will  often  save  the  manufacturer  a  sufficient 
amount  in  his  manufacturing  costs  to  warrant  the  ex- 
penditure for  a  new  plant.  The  engineer  must  plan  for 
future  expansion,  so  that  each  department  can  grow 
almost  indefinitely  without  running  into  or  crowding 
out  another  department.  All  factories  demanding  lar- 
ger quarters  are  growing  concerns  and  their  new  plant 
should  be  capable  of  taking  care  of  all  future  require- 
ments. If  this  point  is  lost  sight  of  the  owner  will  find 
within  a  few  years  that  he  will  have  to  rebuild  again. 
These  are  the  main  features  of  making  preliminary 
l)lans  for  factory  buildings,  and  it  is  always  best  to 
lay  out  the  factory  and  purchase  the  property  to  take 
care  of  the  lay-out  instead  of  trying  to  make  the  build- 
ing tit  the  property.  If  this  is  not  done  the  l)uildings 
will  have  to  be  altered  and  rearranged,  and  the  plants 
will  not  be  entirely  satisfactory  when  completed.  It 
took  years  for  the  idea  to  be  fully  realized,  that  intel- 
ligent planning  means  economy.  An  expert  engineer 
can  save  many  times  his  salary  during  the  construction 


Spillman. 

of  the  building,  and  his  fee  will  pay  big  dividends  in 
after  years. 

In  choosing  a  site,  properties  located  away  from  the 
heart  of  the  city  near  the  suburbs,  but  having  good 
street  car  connections  and  shipping  facilities,  make  the 
best  locations.  Property  in  such  a  locality  is  cheaper, 
and  there  is  sufficient  room  for  future  expansion ;  more- 
over, living  conditions  for  the  men  are  far  better.  It 
attracts  the  best  class  of  workmen  and  the  men  are 
more  contented  than  in  the  crowded  shops  in  the  city. 

After  the  preceding  requirements  are  carefully 
considered,  real  designing  of  the  factory  commences, 
and  the  type  of  bui'ding  is  one  of  the  iirst  i)roblcms. 
Reinforced  concrete  buildings  are  popular,  and  certain 
facts  concerning  this  type  will  be  of  interest.  Tiiey 
are  lower  in  ultimate  cost  than  other  kinds  of  build- 
ings; in  fact,  their  first  cost  comes  very  close  to  that  of 
slow-burning  mill  construction  and  is  lower  than  that 
of  fire])roof  steel  construction.  Concrete  has  a  low  de- 
preciation charge.  In  reality,  as  concrete  becomes 
harder  with  age,  a  reinforced  concrete  building  origin- 
ally designed  for  four  storeys  will  allow  a  fifth  floor  to 
be  added  after  the  building  is  three  or  four  years  old. 
Authorities  on  depreciation  give  a  maximum  de])rccia- 
tion  of  1.5  per  cent.  ])er  year  and  some  as  low  as  0.75 
per  cent. 

Fireproof  and  Sanitary 

A  reinforced  concrete  building  is  lirepinc)!.  Jliis  is 
of  high  value  to  a  manufacturer  in  reducing  his  insur- 
ance and  preventing  a  bad  fire  in  his  factory,  which 
generally  gives  a  manufacturer  two  or  three  years'  set- 
back, and  often  j^roves  disastrous  to  his  business  career. 
Fires  of  intense  heat  penetrate  concrete  less  than  an 
inch,  which  does  not  allow  the  reinforcing  steel  to  be- 
come exposed.  Replastering  the  thin  layer  of  concrete 
which  the  heat  has  disintegrated,  the  replacement  of 
the  broken  glass,  and  a  new  coat  of  paint  will  make  the 
I)uilding  as  good  as  ever. 

The  sanitary  qualities  of  reinforced  concrete  build- 
ings bring  forth  another  advantage,  as  a  building  of 
this  construction  is  free  from  dry  rot  and  dampness 
and  it  can  be  thoroughly  washed  out  with  a  hose  with- 
out damaging  the  building.  Sanitation  makes  health- 
ful working  conditions  which  have  a  direct  bearing  up- 
on the  efficiency  of  the  workmen. 

Other  Important  Characteristics 

.\  characteristic  which  makes  reinft)rced  concrete 
buildings  stand  out  from  all  other  classes  of  buildings 
is  the  load-carrying  capacity  and  the  ability  to  absorb 
vibrations.  .'\  floor  designed  for  150  pounds  live  load 
])er  s(|uare  foot  will  generally  carry  a  load  of  two  or 
three  times  this  amount  without  showing  anj-  deflec- 
tion, and  in  case  a  lieavy  load  is  concentrated  on  a 
small  area,  it  will  distribute  this  load  over  a  large  floor 
area. 

Reinforced  concrete  buildings  are  built  of  the  skele- 
ton ty])e.  which  allows  a  maximum  of  glass  area ;  gen- 
erally, T?'  ])er  cent,  of  the  wall  area  is  glass.  The  flood 
of  dayliirht  throughout  the  plant  increases  the  work- 
men's efficiency,  and  also  cuts  down  the  lighting  bills. 
The   large  window  area  allows  more  ventilation   and 
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enables  the  owner  to  increase  the  width  of  tiie  Ijuilcl- 
ings  and  still  have  sufficient  light  at  the  centre. 

But  little  difficulty  is  experienced  in  installing  ma- 
chinery in  concrete  buildings.  Embedding  small  strips 
of  wood  in  the  concrete  and  nailing  to  these  strips  a 
sub-floor  of  lys-'m.  pine  and  over  this  a  maple  floor 
about  Ij^-iii-  thick,  makes  an  excellent  floor  for  manu- 
facturing purposes.  It  gives  2^:4-in.  thickness  of  wood, 
so  that  the  machinery  can  be  easily  fastened  by  means 
of  lag  screws.  This  floor  is  easy  on  the  men's  feet  and 
shows  excellent  wearing  qualities.  Ry  means  of  em- 
bedding in  the  concrete  ceilings  cast-iron  spools  thread- 
ed for  a  ;54-in-  bolt,  or  placing  long  metal  inserts  in 
the  concrete  ceiling,  shafting,  piping  and  electrical  con- 
duits can  be  easily  suspended.  For  attractive  appear- 
ance reinforced  concrete  buildings  can  com])are  favor- 
ably with  other  types  of  constructions,  liy  the  clever 
use  of  ordinary  pressed  brick  and  cement  plaster  a 
well-designed  reinforced  concrete  building  will  equal 
in  beauty  the  most  expensive  buildings  made  up  of 
brick  and  cut  stone.  Beauty  in  manufacturing  plants 
is  of  recent  origin.  Its  value  has  many  factors  which 
make  it  impossible  to  measure.  Workmen  take  pride 
in  the  place  in  which  they  work.  The  advertising 
value  is  of  importance,  and  neatness  and  beauty  raise 
the  property  value.  Such  a  building  is  a  source  of 
pride  to  its  owners  and  expresses  the  ideals  of  the 
company  to  the  public. 

The  remarkable  development  of  reinforced  con- 
crete has  brought  upon  the  market  many  different  de- 
signs which  have  certain  advantages  for  the  work  in- 
tended. The  girder  type  works  out  very  successfully 
for  long  spaces,  if  it  is  desired  to  have  the  building  en- 
tirely free  from  interior  columns,  with  large,  unbroken 
floor  spaces.  The  outside  building  columns  are  placed 
on  about  eight-foot  centres  and  a  heavy  concrete  beam 
is  poured  from  column  to  column  across  the  building. 


The  floor  above  is  usually  a  concrete  slab  (about  6  in. 
deep)  resting  directly  upon  these  girders.  The  only 
objection  to  this  type  of  construction  is  the  great 
depth  of  the  concrete  girders,  which  sometimes  is  as 
much  as  five  feet. 

If  the  Ijuilding  has  interior  columns  the  builder  has 
the  choice  of  a  floor  supported  on  beams,  girders  and 
beams,  or  a  plain  flat  slab.  Using  the  former  method, 
there  is  some  difficulty  in  running  pipes  and  electrical 
conduits,  as  the  beams  ofifer  an  obstruction. 

Flat  Slab  Construction 

The  flat  slab  has  one  adxantage  in  that  the  ceiling 
is  entirely  clear  of  obstructions,  and  shafting,  pil)ing 
and  electric  wiring  can  be  easily  installed.  'I  here  are 
several  methods  of  flat-slab  construction.  The  best  for 
manufacturing  plants  is  a  solid  concrete  slab  of  8  or 
10  in.  thickness.  This  adds  additional  weight,  which 
has  to  be  taken  care  of  in  designing  the  building,  but 
this  extra  weight  absorbs  all  vibrations  from  moving 
machinery  which  can  be  placed  on  any  floor.  Another 
flat-slab  scheme  is  to  use  hollow  tile  and  insert  a  nar- 
row concrete  beam  between  the  various  rows.  This 
method  calls  for  the  tile  to  be  plastered  tmderneath  in 
(jrder  to  obtain  a  finished  job  and  gives  a  lighter  slab. 
It  makes  an  excellent  floor  for  offices  and  stock  rooms, 
but  lacks  the  necessary  weight  to  absorb  machinery 
vibration.  It  is  customary  to  design  reinforced  con- 
crete buildings  with  the  interior  columns  spaced  be- 
tween sixteen  and  twenty-five  feet,  according  to  the 
use  of  the  building. 

The  reinforced  concrete  building  successfully  ans- 
wers all  problems  in  building  construction  for  manu- 
facturing purposes ;  when  completed  it  will  be  as  sub- 
stantial as  though  cut  out  of  solid  rock,  and  will  pos- 
sess the  combined  qualities  of  granite-like  concr.ete 
mixed  with  steel. 


Imperfect  Plans  and  Specifications 


By  J.   M 

IN  commenting  upon  the  building  problem  there  is 
one  phase  that  seems  to  have  entirely  escaped 
notice  or  has  been  passed  over  for  the  reason 
that  to  rectify  what  is,  without  doubt,  a  serious 
drawback  to  the  building  industry,  would  entail  a  radi- 
cal reform  in  a  custom  that  has  existed  for  a  long  time 
— a  custom  that  has  nothing  to  sustain  its  existence 
except  a  passive  submission  on  the  part  of  the  contrac- 
tor. 

The  phase  to  which  I  allude  is  that  of  bidding  upon 
imperfectly  drawn  plans  and  specifications.  The  in- 
tent of  plans  is  to  show  what  is  required  and  specifica- 
tions should  furnish  a  supplementary  description  of 
the  work  desired.  This  makes  it  imperative  that  all 
plans  and  specifications  should  be  very  plainly  drawn 
and  worded. 

Statement  of  the  Contractor's  Position 

By  using  the  old  expression  that  "the  tailor  cuts  his 
garment  according  to  the  cloth"  the  building  contrac- 
tor's position  is  clearly  stated  with  the  possible  ex- 
ception of  fine  residence  work,  which  is  usually  planned 
and  built  to  suit  the  whim  of  the  owner.  With  regard 
to  building  generally  the  paramount  question  is,  "Will 
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the  investment  pay?  Ihiildings  for  meixantile  uses 
should  be  considered  plants,  whether  intended  for 
stores,  offices  or  factory,  and  the  cost  of  erection  should 
not  exceed  the  point  where  it  will  fail  to  produce  a 
reasonable  return  on  the  money  involved. 

Mere,  in  particular,  is  where  the  contractor  resem- 
bles the  tailor,  as  it  is  his  duty  to  erect  the  structure  ac- 
cording to  the  plans  and  specifications  handed  him  by 
the  owner  and  architect.  This,  in  our  opinion,  is  the 
greatest  problem  in  contracting,  for  in  almost  every 
case  the  bids  submitted  exceed  the  original  estimate 
made  by  the  architect. 

This  condition  is  due  entirely  to  the  obsolete  meth- 
ods of  preparing  specifications  and  plans.  Every 
branch  of  the  building  trade  has  advanced.  Modern 
ideas  and  methods  have  supplanted  old  ideas  and  meth- 
ods, new  materials  have  been  introduced  and  favored 
on  account  of  their  being  more  adaptable.  Practically 
everything  in  building  material  is  considered  from  the 
sanitary  and  fireproofing  standpoint.  In  fact,  progress 
has  been  made  all  along  the  line,  save  in  the  letting  of 
work. 

Old  Methods  of  Bidding 

The  old  method  of  out-guessing  your  competitor  by 
bidding  on  vague  plans  and  specifications  is  still  in 
vogue.     It  would  seem  that  in  this  day  of  enlighten- 
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merit  and  mathematical  precision  that  quantity  and 
quality  could  be  ascertained  to  the  fraction  of  a  penny 
and  that  the  only  difference  to  be  found  in  bids  upon  a 
certain  contract  would  be  the  percentage  of  profit  ex- 
pected by  the  competing  contractors. 

The  opposite  is  the  case,  however,  and  the  cause  is 
directly  traceable  to  the  obscure  manner  in  which  the 
specifications  and  general  conditions  are  prepared.  The 
elimination  of  the  doubt  about  material  to  be  used  l)y 
specifying  in  j)lain  words  the  character  and  quality, 
the  exact  method  of  their  introduction  into  the  building 
and  furnishing  all  details  instead  of  determining  upon 
these  important  points  after  the  contract  is  awarded 
would  in  a  large  measure  prevent  the  custom  of  re- 
vision of  the  original  plans  in  order  to  get  the  cost 
somewhere  in  the  neighborhood  of  the  owner's  esti- 
mate. In  other  words,  get  the  desired  garment  out  of 
the  cloth  submitted. 

Undoubtedly  a  large  percentage  of  work  is  post- 
poned indefinitely,  and  the  reason,  we  believe,  is  that 
the  bids  offered  were  greater  than  the  amount  of  money 
destined  to  be  i)laced  in   the  structure.     Mere  is  the 


problem  and  the  result  can  easily  be  found  by  simply 
eliminating  blanket  clauses  and  obscure  passages  in  the 
general  conditions  and  specifications.  We  believe  that 
Ijy  doing  this  we  will  not  only  find  the  cause  of  all 
building  difficulties,  but  will  insure  a  decrease  in  the 
cost  of  construction  from  10  to  15  per  cent. 

The  discrepancies  between  the  architect's  estimate 
and  the  bids  submitted  would  disappear.  Blanket 
clauses  are  used  to  cloak  and  protect.  Their  appear- 
ance in  a  contract  is  an  admission  of  fault  in  the  gen- 
eral conditions.  F.rrors  will  crop  f)ut,  as  it  is  human 
to  err,  and  where  inaccuracies  occur  the  parties  directly 
responsible  for  them  should  bear  the  cost.  In  the  case 
where  the  contractor  is  to  b!ame,  his  bond  will  suffice 
to  reimburse  the  owner.  If  the  mistake  is  with  the 
plans  and  specifications  the  loss  should  be  at  the  ex- 
pense of  the  owner  or  his  agent. 

I'y  removing  all  question  as  to  what  is  desired,  the 
owner  will  be  served  better  and  the  gambling  aspect 
which  has  so  long  attached  itself  to  contracting  will 
be  removed,  and  building  for  investment  will  become 
more  profitable. 


What  Advertising  Means  to  the  Contractor 


By  Charles  L. 

MOST  contractors  recognize  the  \alue  of  ad- 
vertising and  yet  many  consider  it  too  cost- 
ly to  adopt.  -Advertising  may  be  costly  and 
inefficient,  but  it  is  possible  to  get  excel- 
lent results  with  little  outlay.  For  the  contractor  ad- 
vertising may  be  considered  under  the  following 
c'.a*ises :  work  advertising,  general,  letter  and  office  ad- 
vertising. It  is  a  matter  of  the  cost  of  the  work  anrl 
the  ingenuity  of  the  advertiser.  For  the  average  con- 
tractor the  services  of  an  advertising  expert  are  un- 
necessary, as  he  himself  can  devise  a  form  of  adver- 
tising as  will  attract  the  public.  Contract  advertis- 
ing must  be  dignified,  but  at  the  same  time  not  to<j 
conservative.  Individuality  is  the  very  life  of  adver- 
tising. 

Work  Advertising 
Work  advertising  is  any  form  of  advertising 
around  the  job.  Signs,  valuable  as  they  are,  do  not 
complete  this  method.  In  sign  advertising  some  par- 
ticular colors  should  be  adopted  so  that  in  all  work 
even  at  a  distance  the  sign  will  be  recognized.  A 
sign  is  often  spoiled  by  too  much  printing  because  it 
renders  it  indistinct  at  a  distance;  it  has  also  a  tend- 
ency to  detract  from  the  dignity  of  the  firm.  The 
idea  is  to  call  attention  to  the  work  which  should 
reflect  the  character  of  the  company.  The  time-hon- 
ored wording,  "carpenter  work  in  this  building  neat- 
ly done  by  Jeff.  Smith  &  Sons,  Phones  .     Reddin 

Huilding,  Toronto,     Ont,"     looks     better     if     simply 
worded : 


Jeff.    Smith    &    Sons, 

Carpenter  Contractors 
Reddin  Building,  Toronto 


Pitts,  Toronto. 

it  is  understood  that  the  work  is  in  that  building 
and  that  the  company  has  a  telephone.  'I'hone  num- 
bers are  sometimes  changed  and  then  the  signs  have 
to  be  reprinted. 

There  is  also  the  tool  box  as  a  valuable  aid  in  work 
advertising,  particularly  in  private  work.  The  writer 
knows  of  an  instance  where  five  contracts  were  se- 
cured by  a  concrete  contractor  as  a  direct  result  of 
having  a  neatly  painted  tool  box  on  a  car-track  street 
on  which  he  happened  to  be  working.  The  tool  box 
should  be  painted  in  the  recognized  colors  of  tiie  firm 
and  it  need  not  have  extravagant  wording  such,  for 
example,  as  "exceptional  and  high  grade  work."  It 
is  understood  that  the  firm  considers  its  work  "high 
grade,"  but  any  uncommon  device  in  the  construction 
of  a  tool  box  is  an  advertisement.  Adopt  one  that  will 
attract  the  eye  from  a  distance,  such  as : 


Bryan  &  Midlow, 

Concrete  Contractors, 
Wedlaw  Building,  Toronto 

Public  and  Private  Work 


Signs,  tool  boxes,  wagon  sheds;  the  more  widely 
the  firm's  name  appears  the  better.  The  trick  of  some 
small  contractors  in  having  a  tool  box  numbered, 
"gang  No.  6"  when  there  are  only  two  gangs  actuallv 
in  their  employ,  is  obviously  a  false  advertisement. 
\y'ork  advertising-  need  not  be  costly  but  it  must  be 
dignified. 

General  company  advertising  as  applied  to  the 
small  contractor  takes  in  newspaper  advertising,  let- 
ters, and  signs  on  places  other  than  actual  places  of 
work.  In  newspaper  advertising  it  is  well  for  the  con- 
tractor to  remember  that  bargains  are  not  offered,  as 
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it 


in  selling  groceries ;  what  is  wanted  is  simply  a  state- 
ment of  the  name,  place  and  nature  of  business,  and 
phone" number.     For  example: 


Jones  &  Weatherspoon 

Carpenter  Contractors 

Large  and  Small  Job* 

10-11   Englehart  Bldg.  Phonei 


A  man  doesn't  look  for  a  contractor  until  he  needs 
one — not  like  the  bargain  hunter  when  there  may  be- 
something  cheap — therefore  sensational  newspaper  ad- 
vertising is  detrimental  because  it  looks  shoddy  to  men 
whose  business  really  counts. 

I.etters  are  a  very  valuable  form  of  advertising  in 
private  contract  work.  Even  when  it  is  possible  to 
send  a  letter  with  a  tender  there  is  an  opportunity  for 
a  good  straightforward  talk.  This  is  the  most  import- 
ant consideration  in  letter  advertising; — talk  to  the 
point  and  in  a  way  to  try  and  convince  the  reader  that 
good  faith  is  intended.  A  letter  written  in  a  very  self- 
praising  strain  may  be  successful  in  selling  "wildcat" 
mining  stock  to  widows  and  country  school  teachers, 
but  it  doesn't  convince  the  man  with  a  knowledge  of 
the  contracting  business.  A  letter  to  an  architect,  for 
instance,  need  not  go  into  details  about  the  quantity 
of  material  to  be  used.  That  is  the  architect's  part  of 
the  business.  But  if  it  succeeds  in  convincing  that 
man  that  the  writer  of  the  letter  is  honest  it  often 
brings  the  business.  livery  experienced  man  knows 
that  it  is  easier  to  be  dishonest  in  concrete  work  than 
in  any  other  form  of  contracting.  Therefore  a  letter 
that  will  convince  the  architect  or  builder  that  the  con- 
crete contractor  will  do  honest  work  will  not  only  get 
the  business  but  will  hold  it  providing  that  the  work 
really  is  honest.  A  letter  should  be  simple  and  should 
not  look  too  much  like  a  circular. 
McGILL  &  ROSS. 
Carpenter  Contractors, 

0-7  Milton  I'uilding,  Toronto,  Can. 
John    Dough,   Esq.,   Toronto. 
Dear  Sir: 

We  are  prepared  to  tender  for  carpenter  work  under 
your  supervision  on  any  buildings  for  which  you  are  the 
architect  and  we  are  willing  to  leave  a  stated  percentage  as 
a  "drawback"  to  guarantee  our  work.  We  are  ready  to  ac- 
cept your  opinion  as  final  in  respect  to  all  material. 

A  member  of  this  firm  will  call  on  you  at  your  con- 
venience. 

Yours  truly, 

McGill   &  Ross. 

This  is  merely  a  rough  form  as  an  illustration 
without  considering  any  of  the  general  conditions 
which  may  be  met  with  in  connection  with  any  par- 
ticular business.  Advertising  letter-writing  is  an  art 
in  itself.  General  signs  are  such  signs  as  may  be 
placed  over  any  storehouse,  yard  or  other  permanent 
place.  If  there  are  two  or  more  yards  it  is  well  to 
have  large  signs  and  to  number  the  yards.  A  yard 
being  permanent  is  unlike  a  tool  box  as  it  is  not  seen 
in  different  parts  of  the  town.  Nothing  looks  more 
like  a  false  advertisement  than  to  see  a  "Gang  No.  5" 
box  as  ,the  only  one  in  evidence  when  there  are  only 
two  gangs  working.     To  the  contractor  who  cannot 


live  up  to  it,  overdoing  advertising  is  nearly   as  bad 
as  none  at  all. 

A  prominent  Toronto  business  man  gave  this  ad- 
vice when  his  son  commenced  business  as  a  contractor 
— "Don't  economize  in  your  office  furniture."  False 
economy  shows  more  in  an  office  than  in  any  other 
place.  It  is  not  expected  that  a  contractor's  office  is 
to  be  furni.-?hed  like  the  office  of  a  bank  president,  but 
on  the  other  hand  where  office  furniture  consists  of  a 
cheap  table  and  a  tiling  system  that  looks  like  a  school- 
boy's desk  with  an  easy  teacher  in  charge  is  a  pc-or 
.idvertisement.  l'co()le  naturally  think  when  they  \isit 
such  an  office  that  the  contractor  isn't  a  very  business- 
like person. 

Advertising  for  the  contractor  is  not  a  new  idea. 
It  is  recognized  by  all  construction  firms,  and  to  the 
sinall  contractor,  dealing  more  directly  with  the  pub-. 
lie  tiian  the  large  corporation  contractor,  adveitising 
is  cjne  of  the  most  important  considerations  in  his 
business. 


Day  Labor  and  Contract 

A  large  city  in  the  middle  west  is  planning  to  do 
a  considerable  part  of  its  public  work  I)y  day  labor. 
It  proposes  to  establish  a  bureau  of  construction  and 
to  secure  equipment  and  a  labor  organization.  Fol- 
lowing the  plan  of  some  Canadian  cities  it  will  then 
submit  bids  for  municipal  undertakings  in  competition 
with  contractors.  Bidding  under  its  own  specifications, 
on  its  own  plans,  and  doing  its  own  inspection,  the 
bureau  quite  likely  will  be  able  to  underbid  its  com- 
petitors on  some  piece  of  work.  Whether  or  not  the 
cost  of  the  completed  improvement  will  show  a  saving- 
over  the  prices  bid  by  the  contractors  remains  to  be 
seen.  Judging  from  the  experience  of  other  cities  it 
will  not.  In  many  cases  where  an  apparent  saving  has 
been  made  by  day  labor,  this  good  showing  has  been 
due  more  to  the  method  of  bookkeeping  than  to  the 
economical  handling  of  the  luidertaking.  By  the  judi- 
cious spreading  or  omission  entirely  of  overhead  costs, 
interest  and  depreciation  on  plant,  by  the  leaving  out 
or  changing  parts  of  the  work,  or  by  the  improper 
spreading  of  direct  charges,  it  is  possible  to  make  con- 
siderable difference  between  the  book  cost  and  the  real 
cost  of  a  certain  piece  of  work. —  Fngineering  and  Con- 
tracting-. 


Dogs  in  field  service  were  utilized  in  the  construc- 
tion of  the  National  Tran,scontinental  Railway.  Thejr 
use  was  described  recently  by  Mr.  K.  F.  Uniacke, 
bridge  engineer  of  the  National  Transcontinental  Rail- 
way, at  the  Canadian  Railway  Club.  Not  only  were 
dogs  used  to  transport  the  mails  over  the  snow-cover- 
ed trails,  but  they  were  also  empkn'ed  in  the  summer 
time  to  operate  a  light  i)ile  driver  used  with  a  pump  for 
sinking  4-in.  pipes  to  secure  wash-boring  tests  of  the 
soil  in  the  river  bottom.  The  dogs  were  hitched  to 
capstan  bars  of  a  windlass  on  a  raft  on  which  the  pile 
driver  and  pimips  were  installed. 


The  effect  of  frost  on  the  lead  service  pipes  of  the 
city  of  Liverpool,  Eng.,  is  mentioned  in  the  1912  an- 
nual report  of  Mr.  Joseph  Parry,  chief  engineer  of 
waterworks.  Between  January  28  and  I'ebruary  5 
there  were  reported  10.948  bi'irst  lead  pipes  and  61 
burst  iron  pipes.  The  consiunption  of  water  in  and 
around  the  city  rose  from  20.^000,000  gal.  for  the  week 
before  the  frost  to  272,000,000  gal. — an  increase  of  32 
per  cent. 
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Cost  of  Skyscrapers 

A  careful  rec(Md  on  the  structural  work  of  numer- 
ous first-class  office  buildings  has  been  kept  by  F.  W. 
Fitzpatrick,  a  consulting  architect  at  Washington, 
D.C.,  who  has  found  that  a  fair  average  of  them  is  the 
following  cubical  cost.  The  figures  are  in  cents  per 
cubic  foot  ui  building : 

The  foundation  cost 1 J4 

Steel  framing 2^^ 

Granite  and  all  masonry 11   I/O 

Cornice,  roofs  and  skyliRhts 2/:i 

I'^ireproof    floors    2/:! 

Partitions   (tile) 2/j 

All   plastering  and   stucco    : 1J4 

Elevator  fronts  and  all  ornamental  metal  work.     2 

Marble   work :!  l/O 

Hardware 2/1.") 

Joiner  work 1   l/O 

Glass 5/12 

Painting  and  varnish 7/;iO 

Electric  wiring 2/;i 

Heating 11/8 

Plumbing 1/2 

Elevators 1 

Stairs,  scenic  structural  framing  "making  ends 
meet,"  lamp  fixtures,  etc.  What  might  be  call- 
ed a  fair  amount  for  "contingencies"  in  such 
a  building,  including  lesser  items  not  mention- 
ed here  but  grouped  together 4  2;i/l20 

Architect's  fee 2  3/.5 

Total :i4  .5/12 


Civil  Engineering 

By  Geo.  Fitch  in  The  Engineering  Record 

A  civil  engineer  is  a  quiet  man  with  a  thick 
coat  of  sunburn,  who  spends  his  time  revis- 
ing climates,  editing  the  landscape  and  train- 
ing up  rivers  into  lives  of  usefulness.  In  or- 
der to  do  this  the  civil  engineer  does  not  tear  the 
earth  wide  open  with  100-ton  spades  or  perform  other 
feats  of  strength.  He  is  usually  of  ordinary  size  and 
if  he  only  used  his  own  hands  he  could  not  push 
around  a  small  creek,  let  alone  a  river.  The  civil  en- 
gineer does  not  rely  on  muscle.  When  he  desires  to 
move  a  mountain  or  wipe  out  a  few  hundred  square 
miles  of  desert  with  a  dam  he  takes  his  logarithm 
book  and  retires  to  a  quiet  spot  where  he  tills  an  acre 
of  brown  i)aper  full  of  figures.  At  the  end  of  six 
months  he  emerges  with  a  tired  air  and  a  carload  of 
blueprints  and  motions  to  the  steam-shovels  to  come 
on  up  and  get  busy. 

The  civil  engineer  is  not  generally  known.  Tliis 
is  because  he  cannot  often  be  found  on  the  street  cor- 
ners or  in  the  clubs  or  in  the  act  of  decorating  grand 
opera  with  a  vast  white  shirt  front,  fie  usually  lives 
in  the  wilderness  in  hip  boots  and  a  last  week's  shave. 
After  the  ordinary  man  has  lived  in  a  wilderness  for 
a  few  years  his  mother  wouldn't  know  him.  P.ut  after 
an  engineer  has  lived  in  a  wilderness  the  .same  length 
of  time  its  mother  wouldn't  know  it.  The  engineer  is 
continually  editing  and  revising  nature,  rearranging 
mountains  and  making  rivers  back  up  and  go  the  other 
way.  Me  is  as  restless  and  un.satisfied  with  the  way 
things  look  as  the  woman  who  always  rearranges  the 
parlor  furniture  while  her  hu.sband  is  away  so  that 
he  may  fall  over  it  when  he  comes  home  in  the  dark 
and  receive  a  p'.easant  surprise. 
•  The  civil  engineer  has  hung  railroads  on  mountain 


sides,  nni  tunnels  under  city  streets,  made  oceans 
shake  hands,  harnessed  up  Xiagara  Falls,  made  parks 
out  of  the  Western  deserts  and  has  put  a  reverse  gear 
in  the  Chicago  river.  Some  day  he  will  begin  experi- 
menting with  the  earth's  orbit  and  we  may  yet  have 
Christmas  at  the  Fourth  of  July  and  a  weekly  comet 
service  to  Mars — who  knows.  Logarithms  and  a 
square  law  working  harmoniously  can  do  almost  any- 
thing. 


T 


Contract  Conditions  at  Vancouver 

i !'.  following  clauses  in  the  genera!  conditions 
of  contracts  carried  out  for  the  city  of  Van- 
couver by  private  ctjntractors  have  been 
adopted  by  the  Hoard  of  Works: 
The  contractor  shall  not  employ  upon  the  work,  or  in 
connection  therewith,  any  workman  or  employee  for  more 
than  eight  hours  in  any  one  day  of  twenty-four  hours  during 
the  continuance  of  this  contract,  nor  shall  he  employ  any 
such  workman  for  more  than  forty-four  hours  during  any  one 
week,  the  intention  of  this  clause  being  that  the  contractor 
shall  allow  to  each  of  such  men  one-half  holiday  during  each 
week  during  the  continuance  of  this  contract.  The  working 
day  shall  commence  at  8  o'clock  a.m..  and  end  at  5  o'clock 
p.m.,  excepting  on  Saturday,  when  it  shall  end  at  12  o'clock 
noon.  The  noon  hour  may  be  curtailed  by  special  agreement 
between  the  contractor  and  the  majority  of  the  employees, 
but  not  in  such  a  manner  as  to  permit  more  than  eight  hours 
in  any  one  day  of  twenty-four  hours;  but  if  two  or  more  shifts 
of  men  are  working  in  one  day,  the  same  men  shall  not  be 
permitted  to  work  on  more  than  one  shift,  and  such  shift  shall 
not  be  considered  overtime.  Overtime  shall  not  be  allowed 
under  any  pretence  whatever,  except  when  human  life  is  in 
jeopardy  or  property  in  danger  of  destruction.  In  such 
cases,  overtime  will  be  allowed  until  the  work  is  secure  from 
danger,  and  no  longer,  except  by  a  written  order  signed  by 
the  City  Engineer  and  the  chairman  of  the  board  of  works, 
and  all  such  overtime  shall  be  rated  at  time  and  a  half,  and 
in  the  event  of  the  contractor  employing  or  permitting  any 
workmen  or  employees  to  work  on  this  contract  for  more 
than  eight  hours  in  any  one  day  of  twenty-four  hours,  or  to 
work  more  than  forty-four  hours  in  any  one  week  contrary 
to  the  provisions  of  this  contract,  he  shall  forfeit  and  pay  to 
the  corporation  the  sum  of  $5.00  per  hour  foj  each  and  every 
man  whom  he  shall  permit  to  work  over  the  said  eight  hours 
or  the  said  forty-four  hours,  which  sum  or  sums  shall  be 
li(iuidatcd  and  ascertained  damages,  and  shall  not  be  con- 
sidered a  penalty,  and  may  be  recovered  l)y  action  or  de- 
ducted by  the  corporation  from  any  sum  or  sums  due  or  to 
become  due  to,  the  contractor  under  this  contract,  or  other- 
wise. And  it  is  expressly  hereby  agreed  to  by  the  contractor 
as  to  the  time  of  employment  of  workmen  on  the  said  works, 
and  in  the  event  of  the  contractor  making  any  breach  of  the 
said  conditions  the  corporation  maj',  at  any  time  after  such 
l)reach,  by  notice  tern\inate  this  contract,  and  the  contractor 
shall  in  such  case  have  no  claim  against  the  corporation  for 
compensation  or  damages  by  reason  of  such  termination. 

The  contractor  will  pay  or  cause  to  be  paid  to  any  work- 
men, artisans,  mechanics  and  labourers  employed  under  or  in 
connection  with  this  contract  a  rate  of  wages  not  less  than 
that  recognized  from  time  to  time  by  the  fair  wage  officer  of 
the  Dominion  Government  of  Canada  for  the  City  of  Van- 
couver and  surrounding  districts  as  a  fair  rate  of  wages  for 
competent  workmen,  artisans,  mechanics,  or  labourers,  when 
employed  in  similar  work  to  that  hereby  contracted  to  be  per- 
formed and  carried  out:  provided,  however,  that  notwith- 
standing anything  herein  before  contained,  the  contractor 
shall  pay  or  cause  to  be  paid  to  all  workmen  employed  by 
him,  or  by  any  sub-contractor  under  him  in  the  execution  of 
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this  contract,  a  minimum  wage  of  not  less  than  thirty-seven 
and  one-half  cents  per  hour. 


Conduit  Work  in  a  Fireproof  Building 

One  of  the  most  difficult  problems  encountered  in  de- 
signing the  electrical  work  in  buildings  of  certain  classes  is 
that  of  selecting  the  best  locations  for  the  ceiling  outlets. 
And  after  the  best  that  is  possible  along  this  line  has  been 
done  it  is  often  necessary,  when  the  building  is  ready  for 
occupancy,  to  add  new  outlets  or  to  change  the  locations  of 
some  of  those  already  installed.  Moreover,  such  revisions 
of  the  wiring  are  quite  liable  to  be  troublesome  to  make  in  a 
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Fig.  1. — Portion  of  ceiling  before  plastering. 

manner  that  is  satisfactory.  To  take  a  specific  example,  con- 
sider the  modern  type  of  fireproof  office  building.  The  re- 
quirements of  the  tenants  on  any  floor  of  such  a  building 
can  hardly  ever  be  fully  anticipated  whije  the  wiring  is  being 
done;  the  work  can  only  be  laid  out  to  meet  their  probable 
needs,  and  then  when  the  arrangement  of  the  offices  is  de- 
finitely known,  important  changes  in  the  location  of  the 
ceiling  outlets  may  be  found  to  be  desirable.  Thus,  at  best, 
it  becomes  necessary  to  do  more  or  less  of  objectionable  cut- 
ting and  patching  in  the  ceiling.  This  process  is  expensive, 
and  if  the  work  is  not  done  by  skilled  workmen  the  ceiling 
structure  may  even  be  materially  weakened. 

Having  realized  the  foregoing  difficulties,  from  experi- 
ence in  the  construction  field,  a  firm  of  electrical  contractors 
in  Chicago  developed  a  new  and  very  interesting  system 
of  concealed  conduit  construction,  not  long  ago,  the  prin- 
cipal object  of  which  is  to  provide  new  lighting  outlets  in  a 
building  without  the  necessity  of  resorting  to  any  objec- 
tionable cutting  of  ceilings  and  floors  and  the  consequent 
patching  of  the  plaster.  The  first  installation  of  this  kind  is 
now  being  completed  in  one  of  the  large  fireproof  office 
buildings  in  Chicago. 

Characteristic  features  of  the  construction  under  con- 
sideration consist  in  the  fact  that  the  conduits  for  the  ac- 
commodation of  the  ceiling  outlets  are  placed  in  the  ceiling 
just  above  the  plaster,  and  that,  by  means  of  a  tool  designed 
for  the  purpose,  an  outlet  can  be  readily  installed  at  any 
point  in  a  run  of  conduit  after  the  ceiling  is  finished,  without 
the  necessity  of  cutting  a  hole  in  the  plaster  larger  than  can 
be  covered  with  a  fixture  canopy  of  the  usual  size.  In  fact, 
ceiling-outlet  boxes  will  not  be  installed  on  any  part  of  the 
job  until  the  space  on  the  various  floors  is  rented  and  the 
tenants  specify  where  the  outlets  are  wanted. 

The  Webster  Building,  in  which  the  system  is  being  in- 
stalled, is  a  12-story-and-basement  fireproof  structure  with 
tile  floor  arches.  The  National  Fire  Proofing  Company  made 
a  special  grooved  tile  block  and  soffit  tile  for  this  building, 


the  cost  of  which,  it  is  claimed,  was  no  greater  than  that  of 
standard  tile.  In  one  or  two  instances  when  the  tile  setters 
ran  out  of  the  ordinary  tile,  the  conduit  was  spaced  to  set 
in  the  seam  between  the  arches,  which  demonstrated  that 
this  method  is  also  practical. 

The  conduit  was  installed  13  inches  center  to  center,  al- 
most throughout  the  ceilings  (which  is  the  maximum  Uni- 
versal layout),  and  was  laid  on  the  centering,  or  temporary 
planking,  used  by  the  fireproofing.  The  conduit  hangers, 
which  -hook  around  the  pipe  and  clamp  to  the  flanges  of  the 
I-beam,  were  then  set  in  place  and  locked  up  tight,  securely 
holding  the  conduits  in  their  exact  positions.  One  end  of 
each  conduit  run  was  closed  with  a  gas  cap,  and  the  other 
end  terminated  in  a  small  junction  box.  With  only  two  ex- 
ceptions on  each  floor,  each  junction  box  was  the  terminal  for 
one  end  of  each  run  in  two  adjoining  offices.  These  boxes 
are  approximately  6  by  8  inches,  and  are  provided  with  a 
plaster  cover  with  a  4-inch  round  opening  in  the  center.  This 
is  all  concealed,  as  are  the  conduits,  by  the  plaster.  A  round 
flat  cover  is  provided  for  the  opening  in  the  plaster  cover, 
which  is  drilled  for  screws  and  countersunk  so  that  when  in- 
stalled it  protrudes  only  the  thickness  of  the  metal  below  the 
finished  ceiling.  When  painted  over  this  cover  is  not  notice- 
able, though  as  a  hand-hole  it  allows  access  to  the  wires  and 
connections  from  all  conduits  terminating  therein. 

These  boxes  and  conduits  are  flush  with  the  bottom  of 
the  tile  and  are  concealed  only  by  the  plaster.  The  home- 
runs  from  the  junction  boxes  to  the  panel  cabinet  are  one- 
inch  conduits  over  the  top  of  the  tile,  as  is  present  practice. 
I'or  greater  flexibility  all  junction  boxes  are  interconnected 
with  one-inch  conduits;  an  idea  of  this  flexibility  may  be  ob- 
tained from  the  fact  that  a  switch  in  the  northeast  corner 
of  the  floor  can  be  connected  to  a  fixture  in  the  southwest 


Fig.  2 — Plan  of  conduit  construction. 

corner   without    touching   the    plaster.      The   junction    boxes 
replaced  troughs  which  it  was  originally  intended  to  use. 

Switches  and  receptacles  are  being  installed  in  columns 
and  outside  walls  only,  where  they  cannot  be  covered  by 
future  partitions. 

A  valuable  feature  made  possible  by  this  system  as  in- 
stalled in  this  building  is  that  all  receptacle  outlets  to  out- 
side walls  are  connected  with  half-inch  conduit.  This  allows 
the  installing  of  a  receptacle  anywhere  on  this  pipe  at  any 
time  during  the  life  of  the  building.  All  switch  legs  ter- 
minate in  the  junction  boxes,  and  at  this  point  may  be  con- 
nected to  any  or  all  conduits  in  the  room. 

Fig.  1  shows  portions  of  the  ceiling  before  the  plastering 
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was  done.  The  method  of  running  the  conduits  from  the 
junction  boxes  is  brought  out  very  clearly.  Fig.  8  is  a  work- 
ing drawing  of  the  conduit  construction  in  a  portion  of  the 
ceiling.  Dotted  lines  show  how  the  junction  boxes  are  in- 
terconnected, while  the  dotted  line  extending  to  the  right 
from  the  junction  box  in  the  upper  right-hand  corner  of  the 
figure  indicates  the  circuit  from  the  wire  shaft  containing 
the  risers  from  the  service  board  in  the  basement. 

Outlets  will  be  provided  by  milling  out  the  lower  half 
of  the  conduit  with  a  special  milling  machine  and  fastening 
a  conduit-outlet  box  to  the  pipe  with  U-bolts,  the  box  and 
bolts  being  of  special  design.  It  is  claimed  that  the  conduit 
can  be  milled  out  without  disturbing  the  conductors  and  that 
no  rough  edge  or  burr  will  be  left  at  the  opening  to  injure 
the  insulation. — Electrical  Review. 


The  council  of  the  Fort  William  Board  of  Trade  passed 
a  resolution  recently  requesting  that  the  Railway  Board  de- 
fer action  regarding  the  proposed  station  building  of  the  Can- 
adian Northern  Railway  until  the  Board  of  Trade  have  con- 
sidered the  revised  plans. 


LETTERS' 


Educational  Facilities  for  the  Clayworker* 

Poor  Men,  Poor  Products,  says  Professor  Day 

Guelph,  Jan.  1,  1914. 
Editor  Contract  Record: 

I  have  read  your  editorial,  "Educational  Facilities  for 
the  Clayworker"  very  carefully.  Knowing  the  product  of  the 
clay  tile  industry  from  one  end  of  the  province  to  the  other, 
as  I  do,  I  am  firmly  convinced  that  there  is  urgent  ^eed  for 
some  educational  facilities  whereby  the  clay-workers  of  On- 
tario may  receive  technical  training  in  the  principles  and  prac- 
tice of  the  industry.  Many  yards  turn  out  tile  of  uniformly 
high  quality,  others  of  almost  uniformly  poor  quality,  while 
from  some  other  yards  the  product  is  partly  good  and  partly 
bad.  I  am  glad  to  say  that  most  yards  turn  out  high-class 
tile,  but  from  a  few  yards  tile  are  supplied  to  the  trade  that 
cast  a  reflection,  not  only  on  the  individual  manufacturer  con- 
cerned, but  to  a  certain  extent  upon  the  industry  in  general. 
With  a  few  trained  men  going  odt  into  the  industry  year  by 
year  from  the  university  or  technical  school  these  weaknesses 
would  be  gradually  eliminated  and  the  industry  in  general 
would  be  highly  benefited.  What  is  true  regarding  tile  must 
be  true  for  clay  products  in  general. 

As  to  the  best  means  of  providing  the  facilities  for  this 
professional  training,  I  think  exception  should  not  be  made 
in  the  case  of  this  particular  industry.  The  training  of  pro- 
fessional men  for  this  work  should  be  provided  on  the  same 
basis  as  the  training  of  professional  men  for  other  lines  of 
industry  throughout  the  province.  If  it  has  been  necessary 
for  pioneers  in  other  lines  of  engineering  to  have  courses  es- 
tablished by  financial  assistance  from  the  industries  con- 
cerned, then  the  clay  products  industry  should  not  hesitate 
to  deal  with  the  matter  in  this  way.  But  if  these  courses  have 
been  established  by  public  assistance  through  the  university 
and  other  schools,  then  a  course  in  ceramics  should  be  pro- 
vided on  the  same  basis.  The  need  is  great  and  the  time  is 
ripe. 

1  think  the  question  of  ways  and  means  of  securing  the 


desired  end  might  well  form  a  topic  for  discussion  at  the 
forthcoming  convention  of  the  Canadian  Clay  Products  Manu- 
facturers' Association. 

Yours  very  truly, 

Wm.  H.  Day.* 


Mr.  Joseph  Keele  Cites  Growth  of  Industry 

Toronto,  Dec.  31,  1913. 

Editor  Contract  Record: 

At  present  there  is  not  an  educational  institution  of  any 
kind  in  Canada  prepared  to  give  men  either  a  full  or  partial 
training  in  ceramic  engineering.  Many  of  our  universities  al- 
ready give  almost  two-thirds  of  the  course  necessary  for  the 
work,  which  includes  geology,  physics,  applied  chemistry, 
electricity,  heat  engineering,  etc.  The  accommodation,  equip- 
ment, and  teaching  staff  required  to  give  the  complete  course 
in  ceramics  could  be  added  at  a  comparatively  low  cost.  Most 
students  after  graduation  would  have  to  enter  the  employment 
of  a  manufacturer  in  some  line  of  clay  wares,  so  as  to  get 
practical  experience.  Certain  of  the  large  firms  in  the  United 
States  will  give  a  year's  varied  employment  to  any  student 
graduating  in  ceramics  who  applies  for  a  position,  with  the 
promise  of  permanent  employment  if  he  excels  in  any  of  the 
departments  of  the  industry. 

The  Ontario  Clayworkers'  Association  made  an  effort 
five  years  ago  to  have  a  course  in  ceramic  engineering  estab- 
lished in  the  University  of  Toronto.  The  committee  appoint- 
ed by  the  Provincial  Government,  consisting  of  three  of  the 
members  of  the  faculty  of  applied  science  and  two  members 
of  the  association,  reported  favorably  on  it,  but  the  university 
authorities  were  not  prepared  to  carry  it  out. 

Considering  the  fact  that  the  value  of  the  output  of  clay 
products  for  the  year  1912  was  more  than  ten  and  one-half 
millions,  and  that  Ontario  was  credited  with  about  43  per 
cent,  of  this,  it  is  important  that  the  clayworkers  of  the  pro- 
vince should  be  granted  their  demands  for  technical  educa- 
tion. 

Yours  truly, 

Joseph  Keele.t 


•A  dUou«lon  of  an  editorial  article  publUhed  under  thU  caption  on 
p.  ft!  Contract  Record,  Dec  10,  1913. 


President  Falconer's  Views 

University  of  Toronto,  Dec.  13,  1913. 
Editor  Contract  Record; 

I  have  read  with  a  great  deal  of  interest  your  article  on 
"Educational  Facilities  for  the  Clayworker"  which  appeared 
in  the  issue  for  December  10.  It  seems  to  me  we  must  before 
long  develop  greatly  our  educational  facilities  for  those  who 
are  engaged  in  this  industry,  which  is  becoming  one  of  the 
largest  in  the  Dominion,  and  is  of  especial  value  to  the  people 
of  this  Province  and  the  district  around  Toronto.  t 

You  are  right,  I  believe,  in  making  a  distinction  between 
the  education  that  the  University  may  afford  and  that  which 
can  be  provided  in  the  Technical  Schools.  We  have  made  a 
very  small  beginning  in  the  way  of  giving  instruction  in 
Ceramics  for  the  man  who  is  to  become  an  engineer,  and  I 
have  no  doubt  that  before  long  this  will  be  developed  into  a 
department  of  considerable  importance.  Indeed,  as  you  men- 
tion in  your  article,  nothing  but  financial  diflficulty  has  stood 
in  the  way  of  its  development  long  before  this.  We  are  at 
present  endeavouring  to  lay  the  foundation  of  such  a  depart- 
ment. Tliis,  however,  would  be  intended,  as  in  the  case  of 
the  other  university  faculties,  to  train  the  man  who  is  to  take 
charge  of  large  constructive  works,  the  investigator  into  the 
quality  of  clays,  and  the  research  student,  who  might  be  of 
immense  commercial  value  to  the  community.  There  is  on 
the  other  hand  the  workman,  the  artificer,  the  foreman,  whose 
skill  the  community  requires.     More  and  more  we  must  think 

'Profewior  of  Phy8ic8,  Ontario  Acricaltural  College.  Onelph,  Ont. 
tOf  the  Oeolofflcal  Survey. 
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of  his  education.  If  we  had  a  large  department  of  Ceramics, 
we  might  be  able  to  establish  short  courses  for  him  in  the  in- 
terval until  a  trade  school  was  established  under  the  auspices 
of  the  Technical  School,  and  such  a  trade  school  as  this 
should  before  long  have  a  place  in  our  community.  It  is  one 
of  the  steps  that  is  necessary  for  the  development  of  our 
workers.  I  hope,  therefore,  that  we  may  look  forward  to 
having  in  the  near  future  a  full  equipment  for  the  education 
of  the  worker  in  clays,  whether  he  be  a  director  or  engineer 
in  charge,  or  the  intelligent  foreman  and  high-class  artificer 
who  will  take  pleasure  in  understanding  his  work  and  pro- 
ducing the  best  possible   results. 

Yours  sincerely, 

R.  A.  Falconer, 

(President). 


Mr.  John  M.  Bowman's  Objections 

Mr.  John  M.  Bowman,  manager  of  the  Don  Valley  Brick 
Works,  asked  for  an  expression  of  opinion  as  to  the  desir- 
ability of  establishing  a  course  of  Ceramics  in  Toronto's  new 


technical  school,  said  that  he  was  not  in  favor  of  the  project. 
Such  a  course  as  that  suggested  for  the  technical  school  could 
not  be  of  much  practical  use  for  future  clayworkers.  Only 
by  coming  in  contact  with  the  specific  clays  with  which  a 
man  was  to  be  identified  could  he  acquire  any  really  useful 
knowledge  of  the  successful  handling  of  clays.  Mr.  Bowman 
instanced  the  case  of  a  clayworker  of  mort  than  twenty  years' 
practical  experience  who  had  only  within  recent  years  ac- 
quired a  thorough  understanding  of  the  clay  bank  he  was 
operating.  His  own  experience  was  that  students  emerging 
from  such  a  course  in  Ceramics  had  been  absolute  failures 
when  faced  with  actual  manufacturing  problems.  A  man 
might  be  thoroughly  successful  in  the  handling  of  one  kind  of 
clay  but  a  total  failure  with  another — an  argument  which  led 
Mr.  Bowman  to  believe  that  attempts  at  burning  clays  of 
various  kinds  in  the  technical  school  would  lead  to  nothing 
but  confusion.  The  only  possible  way  by  which  a  man  could 
learn  brickmaking  thoroughly  was  to  take  up  actual  work  in 
a  yard  where  the  manufacture  of  miscellaneous  brick  was  car- 
ried on.  Then  he  would  learn  to  familiarize  himself  with  the 
properties  of  the  various  clays  in  use. 


The  Successful  Tenderers  for  Vancouver's 
Thirty-Million-Dollar  Contract 


By  our  London  Correspondent 


IT  was  announced  recently  in  these  columns  that  tlie  lirni 
of  Messrs.  J.  G.  White  &  Company,  Limited,  electrical, 
mechanical  and  civil  engineers  and  engineering  con- 
tractors, of  London  and  New  York,  had  secured  a  con- 
tract to  the  tune  of  some  $30,000,000  for  a  scheme  of  harbor 
extension  in  Vancouver — where  certain  foreshore  rights  have 
been  granted  to  the  Vancouver  Harbour  &  Dock  Extension 
Company — and  we  have  thought  that  some  particulars  of  the 
firm  and  of  the  work  they  have  executed  in  all  parts  of  the 
world  would  not  be  devoid  of  interest  to  our  readers. 

The  company  was  incorporated  in  London  on  July  10, 
1900,  and  was  registered  to  carry  on  a  general  contracting 
and  constructional  engineering  business.  The  share  capital 
of  the  company  is  £200,000  divided  into  150,000  preference 
shares  of  £1  each,  and  50,000  ordinary  shares  of  £l  each, 
and  it  may  be  noted  in  passing  that  for  the  last  two  years 
the  dividends  declared  have  been  12  per  cent,  on  the  prefer- 
ence shares  (the  maximum  to  which  they  are  entitled)  and  12 
per  cent.,  with  a  bonus  of  10s.  per  share,  on  the  ordinary 
shares.  The  American  business  was  originally  formed  as  a 
private  firm  in  1890,  but  owing  to  the  expansion  of  the  work 
it  was  reorganized  in  1903  as  a  Connecticut  corporation  with 
increased  capital  amounting  now,  we  are  informed,  to  some 
$3,500,000.  The  two  companies,  although  separately  consti- 
tuted and  entirely  distinct  organisations,  are  in  intimate  and 
constant  touch,  resulting  in  a  working  basis  of  material  ad- 
vantage to  both.  It  is  unnecessary  to  enter  into  the  details  of 
this  working  arrangement,  and  it  will  suffice  to  say  that  the 
London  firm  carries  out  and  controls  any  works  presented  to 
either  of  the  companies  in  any  part  of  the  world  except  the 
North  American  Continent  and  the  possessions  of  tlie  United 
States.  The  works  executed  by  the  associated  companies 
cover  a  very  wide  field  of  engineering  enterprise  and  include 
electric  tramways;  steam  and  electric  railways;  water,  har- 
bour, irrigation  and  drainage  works;  water  power  develop- 
ments; gas  lighting,  electric  light  and  power,  and  industrial 
plants;  electric  transmission  and  distribution  systems;  and 
constructional  engineering  works  of  wide  variety.  The  direc- 
tors of  the  London  company  are  J.  G.  White,  chairman,  Lord 


Arthur  Butler,  A.  N.  Connett,  W.  C.  Burton  and  J.  B.  White. 
So  much  by  way  of  preliminary. 

That  combination  of  scientific  and  business  enterprise 
known  as  the  engineer-contractor,  although  regarded  with 
little  favor  by  members  of  professional  engineering  bodies,  is 
a  necessity  of  modern  life.  The  specialist  knowledge  of  the 
engineer  is  of  the  highest  importance  and  ranks  first  in  any 
scheme,  but  the  translation  of  this  knowledge — as  set  forth 
by  pen  and  pencil — into  actuality  requires  equal  knowledge 
in  other  directions,  in  constructional  methods  for  example, 
in  business  management  and  control,  and  last,  but  by  no 
means  least,  in  finance.  A  glance  at  the  components  of  the 
huge  organisation  under  consideration  will  serve  to  carry 
conviction  on  this  point.  The  work  of  the  company  falls 
naturally  under  five  heads:  design,  contracting  and  construc- 
tional engineering,  management,  commercial  engineering  and 
reporting,  and  finance.  The  first  three  speak  for  themselves, 
but  on  the  remainder  a  few  words  may  be  said.  As  regards 
commercial  engineering  and  reporting,  the  company  has  cor- 
respondents and  agencies  in  various  parts  of  the  world,  and 
its  commercial  engineers  are  in  touch  with  both  its  construc- 
tion and  management  departments,  and  are  ready  to  examine 
into  and  report  upon  any  enterprise,  whether  existent,  in  em- 
bryo or  fully  launched.  As  to  finance,  the  company  have 
brought  to  them  so  many  enterprises  whose  financial  status 
requires  adjustment,  extension  or  assistance  that  they  have 
organized  a  separate  department  for  this  phase  of  their  work. 

The  Cost  Insured  Contract 

■  The  engineer-contractor  system  has  necessarily,  as  has 
everything  else  of  a  sublunary  nature,  its  drawbacks.  To 
place  the  whole  of  an  undertaking  in  the  hands  of,  so  to 
speak,  one  man,  without  effective  supervision  or  control, 
might  spell  disaster.  In  the  case  of  a  firm  of  but  mediocre 
reputation,  for  example,  or  of  one  insufficiently  supplied  with 
capital  or  without  effective  organization,  considerable  risk 
might  be  run  were  they  allowed  to  work  their  own  sweet 
will.  To  the  .Associated  Companies  no  objection  of  this  na- 
ture can  apply;   none  the  less  they  are  to  be  congratulated 
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on  the  type  of  contract  which  they  themselves  prefer — one 
arranged  on  the  basis  of  actual  cost  and  a  fixed  fee,  with  a 
bonus  or  penalty,  as  the  case  may  be,  if  the  estimated  sum 
is  reduced  or  exceeded.  Under  their  contract  any  excess  or 
reduction  is  divided  in  agreed  proportion  between  employer 
and  contractor,  whereby  the  interests  of  the  two  are  iden- 
tical. On  the  one.  hand,  a  profit  is  ensured  for  the  con- 
tractor, while  on  the  other  the  employer  obtains  the  best 
of  work  at  a  minimum  of  cost. 

An  Interesting  Itinerary 

It  would  be  impossible  within  the  space  of  a  single  article 
to  deal  at  all  fully  with  the  enterprises  undertaken  by  the 
Associated  Companies.  A  tour  of  inspection  to  cover  the 
more  important  of  these  completed  or  now  in  progress, 
would,  we  are  assured,  necessitate  a  journey  round  the  globe 
and  travelling  more  than  50,000  miles.  Such  a  tour  would 
require  about  two  years,  although  the  average  distance  be- 
tween works  of  interest  carried  out  would  be  less  than  350 
miles.  The  following  succinct  notes  have  been  furnished  to 
us  by  a  correspondent: 

"After  inspecting  a  considerable  length  of  tramways  in 
the  Metropolis,  the  Midlands  and  Scotland  would  be  visited, 
followed  by  a  trip  to  Belfast,  where  the  largest  tramway 
contract  ever  given  in  Great  Britain  was  executed.  Proceed- 
ing thence  to  Holland,  the  Amsterdam-Haarlem  Electric 
Railway  would  be  found  worthy  of  study.  Then  through 
France  (the  Lille  Tramways)  to  India,  where  the  tramways 
and  lighting  plant  at  Bombay  would  claim  attention.  In 
Australia  there  are  tramways  at  Perth  and  North  Melbourne, 
and  a  large  electric  light  and  power  plant  at  Kalgoorlie  to 
be  seen,  and  in  New  Zealand,  the  fine  tramway  system  of 
Auckland. 

"Crossing  to  the  Philippine  Islands  the  work  of  J.  G. 
White  &  Company,  Incorporated,  would  be  taken  up,  and  a 
prolonged  stay  would  be  necessary  in  order  to  see  in  all 
parts  of  the  archipelago  the  steam  railways  and  harbour 
works  (on  various  Islands),  the  electric  tramways  and  light- 
ing of  Manila,  and  the  new  United  States  Naval  Coaling 
Station  at  Olongapo.  Taking  steamer  to  San  Francisco, 
numerous  undertakings  would  claim  attention  in  the  United 
States,  in  Canada  and  Mexico,  including  many  large  water 
power  developments  as  far  separated  as  California  and  Maine, 
and  important  irrigation  works  at  various  places.  A  trip 
would  also  have  to  be  taken  to  Port  Rico  and  Cuba. 
"The  study  of  the  contracts  of  J.  G.  White  &  Company,  Lim- 
ited, would  be  resumed  at  Cordoba,  in  the  Argentine,  and 
proceeding  thence  to  Buenos  Ayres,  the  Buenos  Ayres  Cen- 
tral Railway  and  the  extensive  system  of  the  Lacroze  Elec- 
tric Tramways  would  be  visited,  and,  across  the  River  Plate, 
the  important  tramways  of  Montevideo. 

"Passing  up  the  coast  to  Para,  after  a  call  at  Santos,  the 
visitor  would  not  fail  to  be  struck  by  the  excellent  system 
of  tramways  and  lighting  in  that  city,  the  extensive  drain- 
age works  and  the  new  telephone  system.  Still  there  would 
be  a  journey  of  nearly  1,000  miles  up  the  mighty  Amazon 
to  Manaos,  where  he  would  again  find  a  complete  system 
of  electric  tramways  and  lighting.  Finally,  in  the  extreme 
north  of  the  South  American  Continent,  the  tour  would 
terminate  with  an  inspection  of  the  tramways  of  Caracas." 


Personal  Mention 

Mr.  Allan  D.  Hazen,  the  New  York  consulting  engineer 
who  designed  the  Toronto  filtration  plant  and  who  has  re- 
ported for  other  Canadian  cities,  was  a  visitor  to  Toronto 
last  week. 

Mr.  Joseph  W.  Moulding,  of  the  Thomas  Moulding  Brick 
Company,  Chicago,  was  elected  President  of  the  American 
Face  Brick  Association  at  the  second  annual  meeting  of  that 
body  held  last  month  at  French  Lick  Springs,  Ind. 


The  gross  value  of  the  estate  of  the  late  Mr.  John 
Breckenridge,  the  well-known  railway  contractor,  who  died  in 
Calgary  last  May,  is  sworn  at  $349,843,  the  net  value  being 
sworn  at  $248,017.  More  than  half  the  estate  is  inherited  by 
his  wife. 
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unicipal    ungmeers 

Mr    H.  Talbot-Crosbie,  Yorkton,  Sask. 


YORKTON'S  Town  Engineer,  Mr,  H.  Talbot-Cros- 
bie, was  born  at  Ardfert  Abbey,  Ireland,  and  edu- 
cated at  the  Albany  Academy  in  Glasgow.  His 
father  is  Mr.  L.  B.  Talbot-Crosbie,  late  of  the 
Royal  Navy  and  at  present  Deputy-Lieutenant  of  County 
Kerry,  Ireland.  Mr.  Talbot-Crosbie  made  his  first  connection 
with  engineering  as  an  apprentice  with  Messrs.  Johnstone  & 
Rankine,  civil  and  mining  engineers,  Glasgow.  The  period 
of  his  apprenticeship  extended  from  1894  to  1899.  During 
this  time  he  attended  classes  at  the  Glasgow  University  and 
Technical  College.  Upon  the  completion  of  his  pupilage  he 
became  associated  with  the  firm  of  Kyle,  Dennison  &  Frew, 
Glasgow,  proceeding  to   South   Africa  in   1900  but  returning 


Mr.  H.  Talbot-Crosbie, 
Town  Engineer  of  Yorkton,  Sask. 

the  following  year  to  take  charge  of  construction  on  the  In- 
vergarry  and  Fort  Augustus  Railway,  Invernesshire,  Scot- 
land. Mr.  Talbot-Crosbie  came  to  Canada  in  1902  and  soon 
made  connections  with  Messrs.  Mackenzie  &  Mann  by  whom 
he  was  sent  to  Nova  Scotia  on  the  construction  of  the  Hali- 
fax and  South-Western  Railway.  In  1904  Mr.  Talbot-Crosbie 
formed  a  contract — this  time  a  matrimonial  one — and  desiring 
a  more  settled  occupation  went  west  and  purchased  a  farm 
three  miles  from  Yorkton.  In  the  fall  of  1911  Mr.  F.  Mc- 
Arthur  resigned  his  position  as  town  engineer  of  Yorkton  to 
become  resident  sanitary  engineer  for  the  province  and  Mr. 
Talbot-Crosbie  was  oflfered  the  local  appointment,  which  he 
accepted.  He  has  the  entire  charge  of  engineering  works  at 
Yorkton  where  the  present  projects  include  a  new  water  sup- 
ply from  York  Lake,  four  miles  distant.  Yorkton  has  not  yet 
attained  metropolitan  dimensions  but  it  is  considered  a  pro- 
gressive town  with  a  future.  It  has  a  population  of  5,200  and 
boasts  of  8.3  miles  of  water  mains,  8.6  miles  of  sewers  and 
.17  miles  of  sidewalk.  Mr.  Talbot-Crosbie  is  an  Associate 
Member  of  the  Canadian  Society  of  Civil  Engineers, 
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MAINLY    CONSTRUCTIONAL 

EAST  and  WEST  —  FROM  COAST  to  COAST 


EASTERN  CANADA 

By  a  small  majority  the  residents  of  Montreal  west  have 
passed  a  by-law  authorizing  the  issue  of  bonds  for  $275,000. 

Preston  property  owners  have  decided  in  favor  of  utiliz- 
ing Trinidad  asphaltic  concrete  paving  for  the  streets  as 
against  an  alternative  suggestion  in  favor  of  wood  blocks.  A 
long  standing  controversy  has  thus  reached  the  settlement 
stage. 

To"  make  way  for  a  modern  five-storey  warehouse  at  the 
southeast  corner  of  King  and  Frederick  streets,  the  old  struc- 
ture which  housed  the  first  bank  in  Toronto  is  soon  to  be 
pulled  down.  This  ancient  building,  once  the  quarters  of  the 
Bank  of  Upper  Canada,  has  stood  the  test  of  time  for  almost 
a  century. 

The  contention  of  Mr.  Currie,  city  engineer  of  Ottawa, 
that  the  creosote  block  for  paving  purposes  is  not  suitable 
for  our  climate  would  seem  to  be  borne  out  by  the  reported 
failure  of  these  blocks  which  formed  the  cover  of  the  new 
Bank  street  bridge  in  that  city,  and  which  are  stated  to  have 
buckled  badly  as  a  result  of  the  frost. 

The  legal  department  has  registered  a  complaint  that 
the  building  by-laws  of  Toronto  are  being  disregarded  by 
certain  builders  in  the  city.  The  complaint  had  its  origin 
in  the  recent  prosecution  of  a  builder  for  erecting  an  apart- 
ment house,  the  rooms  of  which  are  alleged  to  be  smaller 
than  the  by-law  allows. 

It  is  stated  that  the  breakwater  being  constructed  by  Sir 
John  Jackson,  Canada,  Limited,  will  cost  at  least  $1,750,000, 
and  that  the  two  piers  for  which  tenders  were  invited  recent- 
ly, will  represent  an  immediate  outlay  of  over  $500,000.  An 
appropriation  of  that  amount  has  already  been  made  by  Par- 
liament for  the  work. 

Mr.  T.  H.  Jones,  city  engineer  of  Brantford,  reported 
at  the  last  city  council  meeting  that  five  hundred  and  twenty 
building  permits  had  been  issued  during  the  year,  represent- 
ing a  total  value  of  $1,008,731.  This  is  the  largest  amount  in 
the  history  of  the  city  excepting  last  year,  when  this  total 
was  exceeded  by  about  $150,000. 

Mr.  G.  Janin,  chief  engineer  of  Montreal,  states  that  dur- 
ing the  last  year  approximately  twenty  miles  of  paving  were 
laid.  This  comprised  50,000  square  yards  of  granite  blocks, 
180,000  of  asphalt,  70,000  of  artificial  blocks,  and  other  ma- 
terial. The  record  of  1913  was  twelve  miles  of  street  pave- 
ments, in  addition  to  which  the  city  spent  nearly  a  million 
dollars  on  new  sidewalks.  The  mileage  of  streets  paved  was 
the  largest  on  record. 

Recently  the  Controllers  of  Montreal  refused  to  allow  a 
retiring  pension  of  two-thirds  of  his  salary  to  Mr.  G.  Janin, 
chief  engineer  of  the  city,  on  the  ground  that  to  increase  the 
ordinary  allowance  would  establish  a  bad  precedent.  Mr. 
J.  L.  Perron,  K.C.,  has  now  introduced  a  motion  into  the 
Quebec  Legislature  amending  the  Montreal  Bill  and  making 
it  compulsory  for  the  city  to  pay  the  higher  pension.  Mr. 
Janin  has  no  intention  of  retiring  at  present. 

Building  permits  for  Toronto  fell  off  some  three  hundred 
thousand  dollars  in  November  last,  as  compared  with  the 
same  month  in  1912,  but  the  permits  for  the  eleven  months 


of  1913  ending  November  30  are  still  ahead  of  those  taken 
out  in  the  corresponding  period  of  1912  as  indicated  by  the 
total  of  $35,589,850  against  $25,465,076  for  the  previous  year. 
These  figures  indicate  that  Toronto  is  bearing  up  well  under 
the  adverse  financial  conditions  that  have  lessened  activity 
elsewhere. 

According  to  the  estimate  of  Mr.  Chausse,  building  in- 
spector, the  total  value  of  building  permits  issued  for  Greater 
Montreal  in  1913  totalled  nearly  forty  million  dollars.  Dur- 
ing the  same  period  the  buildings  erected  in  Outremont, 
Westmount,  Verdun,  Maisonneuve,  and  other  outlying  parts 
forming  Greater  Montreal  totalled  about  twenty-five  mil- 
lions, the  value  of  the  permits  issued  in  December,  1913, 
being  $1,191,282,  as  compared  with  $685,675  in  the  same  per- 
iod the  previous  year. 

Next  spring  will  see  the  inauguration  of  several  import- 
ant public  enterprises  in  Toronto,  involving  much  building 
and  a  huge  expenditure  on  bricks  and  mortar.  The  Dominion 
Government  will  construct  a  new  Federal  building  on  the 
site  of  the  present  post  office  as  enlarged,  and  a  customs  and 
railway  mail  building  on  Front  Street  will  cost  nearly  a  mil- 
lion dollars,  and  a  modern  fireproofed  registry  office  will  also 
be  constructed.  These  enterprises  taken  in  conjunction  with 
the  new  Union  station  and  other  important  buildings,  includ- 
ing a  five  thousand  dollar  storage  warehouse  for  the  Canadian 
Pacific  Railway  being  erected  at  King  &  Simcoe  streets,  is  es- 
timated to  make  the  public  building  programme  for  this  year 
embrace  an   outlay   of   eight   to   ten  million   dollars. 

The  new  million  bushel  elevator  built  for  the  Canadian 
Pacific  Railway  at  St.  Johns,  N.B.,  is  completed  and  is  now 
in  use.  Grain  conveyors  are  being  constructed  on  two  addi- 
tional wharves  and  will  be  completed  by  February.  The  steel 
frame  of  the  main  building  of  the  new  sugar  refinery  has  been 
raised  to  the  full  height  of  ten  storeys,  and  the  outer  casing 
of  brick  is  nearly  as  high,  while  the  enormous  chimney  has 
been  completed,  and  other  buildings  of  the  group  are  rapidly 
going  up.  The  large  new  armory  has  been  completed,  and 
will  be  formally  opened  and  occupied  by  the  militia  within 
the  next  month  or  two.  The  large  new  theatre  on  King 
Square,  the  finest  east  of  Montreal,  has  been  open  for  some 
time.  The  steel  frame  of  the  handsome  new  post  office  is  now 
being  erected,  after  one  of  the  heaviest  pieces  of  work  in 
preparing  a  foundation  that  has  been  experienced  in  connec- 
tion with  city  buildings  for  a  long  time.  The  street  railway 
company  has  extended  its  line  to  form  a  circuit  of  nearly 
three  miles  of  new  track  beyond  Marsh  bridge,  and  plans 
have  been  completed  for  further  extension  in  the  spring. 
The  work  of  preparing  the  foundations  for  the  new  bridge, 
said  to  be  the  longest  spandrel  arch'  bridge  in  the  world,  to 
connect  east  and  west  St.  John  and  accommodate  both  street 
car  and  ordinary  traffic,  is  well  advanced.  The  capacity  of 
the  big  pulp  mill  near  this  bridge  has  been  greatly  enlarged 
this  year.  Three  miles  from  the  city,  at  Coldbrook,  an  auto- 
mobile factory  has  been  constructed,  and  arrangements  made 
for  the  erection  of  a  large  nail  and  wire  factory,  while  a  realty 
and  development  company  has  been  providing  for  water  ser- 
vice and  streets,  and  the  development  of  a  modern  industrial 
suburb  at  that  place.  The  work  of  dredging  in  the  main  har- 
bor of  St.  John   has  been  carried  on   by   a  fleet  of  dredges 
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throughout  the  year,  and  Norton  Griffiths  &  Company  now 
have  powerful  machines  dredging  the  channel  into  Courtenay 
Bay,  the  eastern  harbour,  where  they  have  also  steadily  push7 
ed  forward  the  great  breakwater  which  is  to  protect  the 
basin,  and  the  dry  dock  which  they  are  to  construct.  Build- 
ing operations  in  the  city,  including  warehouses,  handsome 
new  bank  building  and  alterations  and  improvements  of  two 
others,  new  residences  and  cottages,  have  been  on  a  large 
scale,  and  at  the  close  of  the  year  it  was  announced  that 
several  companies  were  preparing  to  go  into  the  erection  of 
new  houses  this  year  to  be  sold  on  easy  terms  to  persons  of 
moderate  income,  and  located  in  the  outskirts  within  easy 
reach,  by  the  street  railway  extensions,  of  all  parts  of  the 
city.  The  city  council  has  laid  during  the  year  a  large 
amount  of  permanent  pavement,  and  on  every  side  are  to  be 
seen  marked  evidence  of  progress. 


WESTERN  CANADA 

Among  Canadian  cities  Winnipeg  takes  third  place  with 
nearly  $19,000,000  represented  in  building  permits  for  the  past 
year,  while  only  five  cities  in  the  United  States  show  a  larger 
total  for  the  same  period. 

Writing  to  the  Winnipeg  Free  Press  a  correspondent 
complains  of  the  lack  of  proper  building  restrictions  in  that 
city.  He  suggests  the  appointment  by  the  City  Council  of 
a  building  committee  or  commission  possessing  the  power  to 
approve  or  reject  all  building  plans  before  any  progress  is 
made  with  the  proposed  work. 

Work  on  the  new  Parliament  Buildings  on  Broadway 
Avenue,  Winnipeg,  is  proceeding  rapidly,  the  caisson  work 
being  almost  completed.  Tyndall  stone  is  being  used  in  the 
building,  a  feature  of  which  is  to  be  a  large  dome  two  hun- 
dred feet  in  height  and  seventy  feet  in  diameter.  The  con- 
tract price  for  the  building,  which  will  measure  305  feet  by 
:i30  feet,  is  $3,859,750  and  the  contract  calls  for  completion 
in  1917. 

The  directors  of  the  Edmonton  Portland  Cement  Com- 
pany have  decided  to  install  another  kiln  at  their  works  at 
Maryboro',  located  on  the  Grand  Trunk  Railway  west  of 
Edmonton.  This  extension  will  probably  mean  an  increase 
of  five  hundred  barrels  daily.  This  company  only  commenced 
operations  last  September  and  since  that  time  a  standing  or- 
der of  one  thousand  barrels  a  week  have  been  delivered  to 
the   Saskatchewan   government. 

The  large  storage  dam  across  the  Swift  Current  River, 
Sask.,  capable  of  supply  water  for  a  population  of  50,000, 
was  formally  opened  on  December  24  by  Mr.  J.  A.  Yager, 
chairman  of  the  waterworks  committee.  The  dam,  which  is 
over  eight  hundred  feet  long  and  twenty-five  feet  high,  was 
constructed  by  the  Amburse  Hydraulic  Construction  Com- 
l)any  of  Montreal,  under  the  supervision  of  Mr.  Geo.  K. 
Mackie,  town  engineer,  at  an  outlay  of  $100,000.  The  capa- 
city when   filled  will   be  over  100,000,000  gallons. 

Hon.  Thos.  Taylor,  Minister  of  Public  Works,  has  an- 
nounced that  the  new  west  wing  of  the  Parliament  Buildings 
in  Victoria,  B.C.,  will  be  ready' for  occupation  on  January 
lo,  the  day  set  for  the  opening  of  the  legislature.  Work  on 
the  east  wing  and  the  library  will  not  be  completed  until  next 
July.  The  two  wings  which  are  for  the  accommodation  of 
the  administrative  departments  are  estimated  to  cost  about  a 
million  dollars.  In  connection  with  them  an  interesting  fea- 
ture is  a  group  of  statuary  representing  public  men  who 
earned  fame  in  the  development  of  the  western  province. 

Members  of  the  Saskatoon  Builders'  Exchange  are  said 
to  be  opposed  to  chatiging  the  law  governing  the  filing  of 
liens  against  buildings  by  contractors.  By  an  amendment 
now  pending  in  the  legislature  at  Regina  the  law  will  be  al- 
tered so  as  to  place  such  liens  secondary  to  mortgages.    The 


contractors'  view  is  that  if  the  proposed  law  were  to  become 
effective  it  would  practically  drive  them  out  of  business,  con- 
sequently the  legislative  committee  of  the  Builders'  organiza- 
tion has  had  the  matter  under  consideration  and  a  protest 
against  any  change  will  be  made  to  the  provincial  government. 
A  bill  entitled  the  "Saskatchewan  Land  Surveyors'  Act," 
at  present  passing  through  the  legislature  of  that  province, 
provides  that  power  be  given  the  Land  Surveyors'  Associa- 
tion to  acquire  and  hold  real  estate  not  producing  at  any 
time  an  annual  income  in  excess  of  $5,000.  Under  the  Act 
by-laws  shall  be  prepared  by  the  executive  council  and  be- 
fore becoming  eflfectivc  shall  be  ratified  by  the  association. 
The  examination  of  candidates  for  permission  to  practice  as 
Saskatchewan  land  surveyors  shall  be  under  control  of  a 
board  of  examiners,  examinations  to  be  held  in  Regina  in 
February  of  each  year,  but  special  examinations  for  permis- 
sion to  practice  may  be  held  at  any  time  at  the  board's  dis- 
cretion on  payment  of  a  fee  not  exceeding  fifty  dollars.  Un- 
til the  age  of  twenty-one  no  person  shall  practice  as  a  land 
surveyor  in  Saskatchewan,  and  then  only  when  the  examina- 
tions have  been  passed  and  a  three  year  term  as  an  articled 
student  completed  within  five  years.  In  addition  eighteen 
months  of  this  term  must  be  spent  in  the  field  in  actual 
practice  and  at  least  twelve  months  in  the  province  of  Sas- 
katchewan. 


Canadian  Railroad  Development 

Apropos  of  the  rumor  that  the  Canadian  Pacific  Railway 
had  the  purchase  of  the  Canadian  Northern  Railway  in  con- 
templation. Sir  Donald  Mann,  vice-president  of  the  latter  has 
stated  that  it  is  against  the  law  for  the  company  to  sell  out 
to  the  Canadian  Pacific  Railway,  the  government  having  pro- 
vided against  any  such  purchase  in  order  to  prevent  the  pos- 
sibility of  monopoly. 

A  case  of  much  interest  to  Winnipeg  is  going  on  in  the 
Exchequer  Court,  Ottawa,  between  the  Grand  Trunk  Rail- 
way and  the  Canadian  Northern  road.  It  appears  the  former 
have  a  right  of  way  through  St.  Boniface  to  the  Canadian 
Northern  Railway  bridge  over  the  Red  River,  and  the  Can- 
adian Northern  Railway  claims  $2,500,000  for  the  property 
used  by  the  Grand  Trunk,  part  of  which  belongs  to  the  rail- 
way builders  personally  and  part  to  the  railway  company. 
The  Grand  Trunk's  offer  is  said  to  be  far  below  the  amount 
claimed,  hence  the  present  proceedings. 

Hon.  Frank  Cochrane,  Minister  of  Railways,  has  signed 
the  agreements  which  will  enable  the  commencement  of  work 
on  the  important  terminal  undertakings  plant  for  the  city  of 
Quebec.  They  involve  a  division  between  the  Transconti- 
nental and  Grand  Trunk  Railway  (as  lessees  of  the  Canadian 
Pacific  Railway)  of  millions  of  dollars  of  expenditure  neces- 
sary for  the  construction  of  the  new  Union  station  and  the 
tunnel  to  give  access  to  it,  as  well  as  the  settlement  of  all 
matters  concerning  the  construction  of  the  station  for  the 
Transcontinental  Railway  at  Champlain  Market,  and  the  con- 
struction of  car  shops  at  St.  Malo  covering  a  site  of  about 
two  hundred  acres.  The  new  Union  station  on  the  Palais 
site  promises  to  be  one  of  the  finest  of  its  kind  in  Canada 
and  is  to  be  connected  with  the  St.  Lawrence  waterfront 
by  a  tunnel-  which  will  provide  not  only  for  the  entrance  of 
the  National  Transcontinental  but  also  for  other  railways  re- 


Messrs.  J.  H.  Tromanhauser,  of  Toronto,  and  Raoul  de 
B.  Corriveau,  (District  Engineer,  Department  of  Public 
Works),  Ottawa,  are  both  mentioned  as  candidates  for  the 
office  of  Second  Vice-President  of  the  American  Society  of 
Engineering  Contractors.  The  election  of  officers  will  take 
place  at  the  annual  meeting  which  is  to  be  held  in  New  York 
on  January  16. 
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The  Toronto  Filtration  Plant 

ELSEWHERE  in  this  issue  .Mr.  Allen  iiazen, 
the  well-known  consultinj^  engineer  of  New 
York,  makes  a  si)iritcd  defence  of  the  effici- 
ency of  the  Toronto  filtration  plant  from  the 
standpoint  of  design,  construction  and  operation.  The 
letter  contributed  by  Mr.  Hazen  should  not  be  allowed 
to  pass  unnoticed  and  unanswered,  for  whatever  dif- 
ferences of  opinion  there  may  be  it  is  certain  that  the 
author  of  the  letter  is  desirous  of  making  a  straight- 
forward explanation  illustrated  by  only  sucli  purely 
technical  data  as  are  required  to  make  his  points.  The 
letter  is  addressed  to  the  Editor  of  the  Contract  Re- 
cord, but  it  concerns  every  public-minded  Toronto 
citizen  in  general  and  everyone  identified  with  muni- 
cipal engineering  design  and  construction  in  particular. 
Some  of  Mr.  Ilazen's  observations  ajipeal  to  us  very 
strongly.  Particular  stress  must  be  laid  upon  the  lim'- 
itcd  sum  placed  at  the  disposal  of  the  engineers.  It  is 
like  measuring  a  rapidly-growing  boy  for  a  skin-tight 
suit.  By  the  time  he  gets  it,  it  is  useless.  The  develop- 
meiit  of  Toronto  has  gone  on  by  leaps  and  bounds 
•  luring  the  last  few  years  and  we  are  inclined  to  think 
that  it  is  the  city,  not  Mr.  Hazen,  that  is  to  blame 
for  the  installation  of  a  plant  half  the  size  required  for 
immediate  expansion.  Mr.  Hazen  is  surely  right  in 
assuming  that  no  filtration  plant  ever  provoked  great- 
er criticism.  This,  taken  in  conjunction  with  what  Mr. 
Hazen  shows  in  his  table,  namely,  that  the  Toronto 
plant  is  the  cheapest — in  regard  to  its  capacity— ever 
Iniilt,  would  seem  to  suggest  an   illuminating  discus- 

sion. 

p,   .       .      ,   ^  1"  oiii'  last  issue  the  increased  consumption  of  wa- 

rrincipal   L^ontentS  ter  following  filtration   was  the  subject  of  an  article 

Engineering    Responsibilities   and    Lay    Administration..     20      based    upon    the    exi)erience    of    Toronto,    whose    con- 

The  Toronto  F.ltration   Plant 29      '''"'fc  .''^   ^^n  ml^n'^''' M  -no  )^^"r  '^'^   ^'^^^    ^"^^ 

and  1912  from  30,00,000  to  44./00,000  Imperial  gallons. 

Letters  to  the  Editor ,.. 31-33     A  careful  reading  of  that  article  in  conjunction   with 

f/-  w'^S  ^^^^K  °"  the  Toronto  Filtration  Plant  tlie  material  published  in  this  issue  mav  be  found  in- 

Mr.  W.  H.  treeborn  on  Educational  I-acilities  for  the  structive 

Clayworker. 

Methods  and  Results  of  Water- Works  Test  for  the  City 

of  St.  Boniface,  Man 34-3".  Engineering  Responsibilities  and  Lay 

By  G.  L.  Redmond,  Winnipeg.  Administration 

The   Decorative    Possibilities  of   Concrete 36-45       -—    .   ^/^mtdtt  \  t  -i.-        c     ^        ,  ■  ... 

By  C.  W.  Boynton  and  J.  H.  Libberton.  A     /TU.^  J  KEAL  S  unfortunate  experience  with  its 

%/ 1       conduit,  a  break  in  which  deprived  the  citv 

The  tirst  part  of  a  copious  extract  of  an  inter-  X  T  X      of  its  water  supply  for  a  whole  week   brin"s 
esting  treatise  prepared  for  the  V/estern  Society  ,,_  .i,„  ,,,,„„f,-    „'     f       t     ,u  u   ^t  •'  '^' 

of   Engineers.     The   complementary  portion  will  ,  „        ..    "P  ^'^^^  question  of  whether  Such  things  are 

appear  in  the   Contract    Record  for  January  21.  "°' .^"^  direct  result  of  the  administration  of  the  city's 

The  subject,  despite  the  title,  is  discussed  in  such  affairs    by    politicians    who   are    hampered    by    having 

a  way  as  to  appeal  particularly  to  those  of  prac-  their  own  and  other  individual   ends   to  serve      This 

tical  rather  than  of  aesthetic  temperament,  con-  is   an   issue   worthy   of  close   concentration— an    issue 

structional  methods  and  the  use  of  material  be-  ...h;,-],  ,^,^,^c.  ,,,^  ,..!,„.,„  •    •      i-,  , 

ing  emphasized  throughout.     The  article  in  its  7^'','^  P«P^  "!   whenever  a  municipality  makes  a  mess 

entirety  is  illustrated  by   fifty  half-tone  ilhistra-  O'    things.       1  lie    worst   of   it    is    that,    collectivelv,   we 

tions.  seem  quite  unable  to  learn  a  single  lesson.     Every  now 

To  Set  Out  .Spirals  by  Offsets  from  Long  Chord 46-48     f"^  V'"""  "^f,  '^^'^  '"^ignant     about     some     atrocious 

By  E.  S.  M.  Lovelacl.  blunder  on  the  part  of  a  municipality,  but  in  the  end 

things  simmer  down,  the  man  in  the  street  forgets  the 
Organizing  and  Executing  the  Construction  of  a   Rc.n-  sensation  and  the  private  interest  inside  the  local  cor- 

forced  Concrete  Industrial  Building.  Part  1 49-51     portion  prevails. 

By  Leonard  C.  Wason.  '  ^^  ^   «  .  . 

^         ,,,,,<•    o      •  JO  t    •     u     J  ^"  defence  of  the  governing  authorities  at  Mont- 

General   Methods     of     Repairs     and     Renewals  in   Road  ,.„„!   ;*   :,   u^u   .],„*   ti,„„   „.^^„  "„„„         1  ,  ,      . 

^Q^l-  5J.52     !^'^!  '^  '^  "eld  that  they  were  responsible  onlv  in  an 

By'A!  w!  Dean "     indirect  sense,  that  is  to  say,  because  thev  placed  the 

,,.,  ^,  ■  •  ,  .-  ,u  iAA.-  ^7  r„  seal  of  approval  upon  an  incomplete  plan 'and  allowed 
Ihe  Provincial  Courthouse  Addition,  Vancouver .52  the  engineering  department  to  proceed  without  build- 
Canada's  First  Reinforced  Concrete  Church   53     ing  an  emergency  conduit.     But  the  day   has  passed 

,,  ,  r-      .  r-  1  K,  KT     when  responsibility  can  be  evaded  on  such  erounds 

Vancouver  and  Coast  Correspondence 54-57  \\r^  „Z„t„„A  ,.1  \.  ^  ^  v.- •  auv.ii  j,iuuiius. 

We  contend  that  a  system  which  gives  final  author- 
Constructional  News 58-59     ity  in  engineering  matters   to  ill-informed   politicians 
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is  fundamentally  wrong.  Constituted  as  things  are  at 
present,  the  engineer  of  a  municipaUty  is  only  a  ser- 
vant taking  instructions.  He  may  lack  in  ability  and 
experience,  but  that  is  not  the  issue:  his  competency, 
or  incompetency,  is  the  concern  of  those  who  retain 
his  services.  On  the  face  of  it,  it  would  appear  to  be 
lacking  in  balance  to  retain  a  man  alleged  to  be  incom- 
petent for  a  number  of  years  and  suddenly  discover 
that  he  is  not  "big  enough"  for  the  position.  Had  he 
been  "big  enough"  for  the  appointment  in  the  first 
place  he  would  have  developed  with  the  municipality 
and  none  better  than  he  would  have  been  qualified  to 
plan  for  its  future  growth.  Before  generalizing  fur- 
ther, however,  it  may  be  of  interest  to  enter  into  a  few 
details  about  the  collapse  of  the  conduit.* 

Revealed  by  an,  investigation  made  by  Professor 
Brown,  of  McGill  University,  the  state  of  affairs  at 
Montreal  was  deplorable.  Professor  Brown  states 
that  the  aqueduct,  which  is  now  being  considerably 
widened,  had  been  enlarged  until  the  sides 
were  so  close  to  the  conduit  that,  on  one  side,  only  a 
few  feet  of  loose  earth  supported  the  structure.  In 
addition,  the  aqueduct  had  been  excavated  to  a  depth 
of  several  feet  below  the  bottom  of  the  conduit.  It 
was  intended  that  the  conduit  should  be  imbedded  in 
earth,  providing  it  with  lateral  supports  on  both  sides. 
On  one  side,  however,  this  support  had  been  prac- 
tically removed  several  hundred  feet,  while  the  founda- 
tions were  in  danger  of  being  undermined  by  the  deep- 
ening of  the  aqueduct.  The  conduit  was  subjected 
to  forces  which  had  not  been  reckoned  with  and  cracks 
developed  on  the  aqueduct  side.  After  some  inef- 
fective patchwork  had  been  attempted,  a  fissure,  sixty 
feet  long,  developed,  and  a  large  portion  of  the  side 
broke  away,  causing  the  complete  stoppage  of  the 
city's  pumps.  Professor  Brown  criticises  severely  the 
methods  employed  in  the  repair  of  the  conduit,  the 
inefficiency  of  which  was  responsible  for  much  need- 
less delay.  Finally  he  affirms  that  cracks  are  still 
likely  to  occur  in  several  hundred  feet  of  the  conduit 
upon  which  the  greater  portion  of  Montreal  depends 
for  its  water  supply.  Professor  Brown's  observati(jus 
are  confirmed  in  the  main  by  Mr;  Phelps  Johnson, 
vice-president  and  general  manager  of  the  Dominion 
Bridge  Company,  and  ruling  president  of  the  Canadian 
Society  of  Civil  Engineers,  who,  however,  adds  that 
the  repairs  have  been  carried  out  expeditiously  and  cap- 
ably and  are  permanent. 

Particularly  in  relation  to  engineering  works  the 
present  system  of  election  and  subsequent  administra- 
tion is  a  most  lamentable  one.  In  Montreal,  Toronto 
and  other  large  cities  throughout  the  Dominion,  we 
are  carrying  through  constructional  works  the  execu- 
tion of  which  calls  for  great  business  acumen  and  tech- 
nical skill ;  and  yet,  with  an  expenditure  of  milli'Mis 
involved,  a  very  considerable  part  of  the  administra- 
tive end  is  relegated  to  men  of  remote  origin  whose 
principal  asset,  nine  times  out  of  ten,  is  an  inflated 
idea  of  their  own  worth. 

Is  it  not  time  that  we  took  warning  from  such  deve- 
loimients  as  those  at  Montreal  and  considered  the  need 
for  a  thorough  investigation  of  our  system  of  govc'u- 

•The  conduit  is  0  x  7^  ft.,  of  horseshoe  shape,  laid  on  a  grade  of 
about  1  ;5000,  with  crown  4  to  5  ft.  below  ground  surface.  It  carries 
water  under  a  slight  head  (hydraulic  grade  6  to  10  ft.  above  top  of  pipe). 
It  was  designed  in  the  office  of  the  Water  Department  and  was  built  by 
Patrick  McGovern,  of  Boston.  Mass.  Its  section  may  be  described  as 
follows:  Invert:  Radiu»,  13  ft.;  thickness,  8  in.  Sides  and  arch:  Inner 
face  a  part-circle  of  4J4-ft.  radius,  and  so  placed  as  to  give  a  clear  height 
of  crown  above  invert  7  ft.  8J^  in. ;  outer  face,  such  as  to  give  thickness 
at  crown  8  in.,  thickness  at  base  of  sides  8  in.,  and  thickness  on  horizon- 
tal  centre  about   12  in.     Reinforcement:    Clinton   wire  mesh. 


ment?  So-called  official  enquiries  into  local  blunder.- 
are  all  very  well  in  season,  but  why  not  an  investi- 
gation higher  up?  Why  is  it  that  the  candidates  for 
our  municipal  offices  are  drawn  from  the  tag-rag  of 
the  Inisincss  world?  How  is  it  that  it  is  impossible 
to  induce  the  substantial  men  of  the  community  to 
run  for  office?  How  many  men  who  are  taking  an 
active  part  in  the  administration  of  our  affairs — at 
Montreal  and  Toronto,  for  instance — are  capable  on 
the  ground  of  technical  or  business  training,  general 
information — and  even  elementary  education,  of  tak- 
ing any  intelligent,  constructive  part  in  the  discussion 
of  an  important  engineering  enterprise? 

We  believe  that  all  these  questions  could  be  an- 
swered and  solved  by  a  centralized  administration — 
government  by  a  few  competent  men  demanding  the 
highest  salaries  paid  in  any  field.  In  Montreal  it  has 
been  suggested  that  the  control  of  engineering,  finan- 
cial, industrial  and  commercial  undertakings  be  handl- 
ed by  a  body  of,  say,  three  men,  appointed  for  at  least 
six  years,  retiring  in  rotation  and  receiving  a  salary 
of  not  less  than  $20,000  a  year.  We  are  inclined 
strongly  in  favor  of  this  suggestion,  feeling  confident 
that  had  such  a  plan  been  init  into  effect  in  recent 
years  it  would  have  meant  a  saving  of  hundreds  of 
thousands  of  dollars  in  both  Montreal  and  Toronto. 
Of  course  there  are  objections  to  government  by  com- 
mission, but  we  fail  to  see  how  these  could  be  sus- 
tained in  face  of  the  hopeless  muddle  in  just  one  de- 
l)artment — water  supply — for  which  the  present  sys- 
tem has  been  responsible  at  the  above  cities,  and  at 
Ottawa  in  addition.  To  our  mind  the  most  difficult 
thing  is  to  find  men  worth  the  large  salaries  suggested. 
If  they  were  not  available  in  our  own  country  it  miglit 
be  undesirable  to  have  the  control  of  the  greater  part 
of  our  important  municipal  ali'airs  in  alien  hands.  But 
in  any  case  it  would  appear  timely  to  inaugurate  a  pub- 
lic movement  with  a  view  to  educating  the  community 
to  an  appreciation  of  its  responsibility  in  the  matter 
of  maintaining  and  supporting  the  present  system. 

From  the  information  at  hand  it  is  possible  to  ar- 
rive at  no  other  conclusion  than  that  there  has  been 
either  gross  neglect  or  out-and-out  incompetency  at 
Montreal.  In  the  interest  of  both  municipal  engineer- 
ing and  municipal  administration  it  is  to  be  hoped  that 
the  apathy  of  the  man  in  the  street,  wiiich  is  usually 
in  evidence  within  a  month  of  sucii  an  occurrence,  will 
not  find  its  way  into  the  promised  investigation,  the 
outcome  of  which  will  be  awaited  with  interest. 


Fighting  oil  fires  with  sawdust  was  discussed  at  a 
meeting  of  the  .-Xmerican  Society  of  Mechanical  Engi- 
neers by  Mr.  Edward  A.  Barrier.  The  efficiency  of  the 
sawdust,  he  said,  was  undoubtedly  due  to  its  blanket- 
ing action  in  floating  upon  the  surface  of  the  liquid 
and  thus  excluding  the  oxygen  of  the  air.  Its  efficiency 
was  greater  on  viscous  liquids  tlian  on  thin  liquids. 
Sawdust  itself  was  not  easily  ignited  and  when  it  did 
become  ignited  it  burned  without  flame  and  the  burn- 
ing embers  did  not  have  suflSciently  high  temperature 
to  reignite  the  liquid.  It  was  found  that  the  addition 
of  sodium  bicarbonate  greatly  increased  the  efficiency 
of  sawdust,  as  shown  both  by  the  short  time  and  by 
the  decreased  amount  of  material  necessary  to  exting- 
uish fires.  A  further  advantage  of  the  addition  of  bi- 
carbonate of  soda  was  that  it  decreased  the  possible 
danger  resulting  from  the  presence  of  sawdust  in  man- 
ufacturing plants. 
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The  Toronto  Filtration  Plant 

New  York,  Jan.  7,   1914. 
Editor  Contract  Kecord: 

It  is  now  two  years  since  the  filt.cr  plant  on  Toronto 
Island  was  put  into  service.  Probably  no  water  purification 
plant  ever  built  has  been  subject  to  a  greater  amount  of  cri- 
ticism. For  the  most  i^art  this  criticism  has  been  unjust  and 
unwarranted.  The  plant  was  designed  by  our  firm  under  Mr. 
C.  H.  Rust,  then  City  Engineer,  and  Mr.  Longley,  now  one  of 
our  partners,  acted  as  Resident  Engineer  for  its  constructioti. 
As  the  city  is  now  proposing  to  build  another  plant  of  differ- 
ent character,  against  our  advice,  after  we  had  been  engager! 
to  design  an  e.xtension  of  the  present  plant,  a  brief  statement 
in  regard  to  tlie  old  plant — wliat  it  is,  what  it  is  capable  o* 
doing,  and  what  it  has  cost — may  be  in  order. 

The  Plant  a  Substantial  and  Ample  One 

The  construction  tliroughout  is  simple  and  substantial. 
Concrete  masonry  in  arches  designed  to  be  in  compression 
throughout  forms  most  of  the  structure.  All  the  piping  and 
auxiliaries  are  of  ample  capacity  to  serve  the  intended  rate 
of  output,  and  are  also  sufficient  to  carry  a  fair  percentage  of 
overload.  These  matters  are  all  described  in  a  paper  pre- 
sented recently  by  Mr.  F.  F.  Longley  to  the  Canadian  Society 
of  Civil  Engineers  and  printed  in  their  transactions. 

The  main  part  of  the  work  was  constructed  under  con- 
tract by  the  firm  of  Dill,  Russel  &  Chambers.  The  pipe  and 
specials  were  furnished  by  the  Canada  Foundry  Company; 
gates,  by  the  Ludlow  Valve  Company  and  the  Coffin  Valve 
Company,  while  pumps  and  other  equipment  were  furnished 
by  the  John  Inglis  Company  and  the  Allis-Chalmers  Com- 
pany. All  of  the  work  was  performed  in  a  workman-like  man- 
ner under  close  inspection.  It  compares  favorably  with  cor- 
responding work  in  any  plant  and  reflects  credit  on  the  sev- 
eral contractors. 

The  Capacity  of  the  Plant 

There  is  some  misapprehension  as  to  the  capacity  of  tiic 
plant.  In  a  v^ater-works  pumping  station,  as  a  general  rule 
pumps  rhust  be  at  hand  with  a  capacity  twice  as  great  as  the 
average  daily  output.     There  are  two  reasons  for  this.     One 


is  that  the  rate  of  output  tluctuatcs  and  that  the  pumps  must 
operate  at  times  at  a  higher  rate  than  the  average;  the  other 
is  that  pumps  must  be  put  out  of  service  for  overhauling  and 
repair  from  time  to  time,  and  the  station  must  be  capable  of 
yielding  full  service  with  one  or  more  units  idle.  The  sau't 
is  true  of  all  kinds  of  water-works  equipment  but  in  vary!  ijr 
degrees. 

With  filters  it  is  a  common  rule  that  the  capacity  of  the 
plant  must  be  50  per  cent,  greater  than  the  average  daily 
output.  This  rule  applies  equally  to  sand  and  mechanical  'jI- 
ters.  A  filter  is  a  more  relial)le  piece  of  apparatus  than  a 
pump  and  the  filtering  capacity  does  not  have  to  be  as  great 
as  the  pumping  capacity  to  insure  reasonable  safety. 

The  present  plant  was  designed  to  have  a  nominal  capa- 
city of  48  million  gallons  a  day,  suitable  at  the  above-men- 
tioned ratio  for  an  average  daily  output  of  32  million  gall'm; 
a  day.  It  was  designed  when  the  average  rate  of  output  was 
38  million  gallons  a  day,  and  was  increasing  but  slowly.  Ti-.e 
rapid  growth  of  the  city,  and  the  still  more  rapid  increase  in 
the  amount  of  water  required  per  capita  after  the  plant  was 
started  brought  the  consumption  above  its  intended  capacity 
before  it  was  put  into  service.  It  is  passing  a  daily  average  of 
nearly  40  million  gallons  of  water  at  the  present  time.  It 
would  be  possible  to  force  it  to  pass  a  larger  quantity  but  at 
some  sacrifice  in  quality.  On  the  other  han<l,  if  no  more 
water  was  demanded  from  it  than  the  amount  for  which  it 
was  designed,  the  average  quality  of  the  output  at  the  present 
time  would  be  appreciably  improved.  The  remainder  of  the 
present  supply  is  not  filtered  but  is  disinfected  before  use. 

Plant  an  Economical  One  in  First  Cost 
The  appropriation  under  which  the  plant  was  built  was 
limited.  The  sum  of  $750,000  was  provided  to  built  a  40- 
million-gallon  plant.  Instructions  were  given  that  the  cost 
must  be  kept  within  the  appropriation.  .\s  this  size  would 
clearly  have  been  too  small,  an  effort  was  made  to  design  a 
larger  plant  that  could  be  built  within  the  estimate.  Actually 
a  48-million-gallon  plant  was  built  at  a  cost  slightly  above 
the  appropriation.  Tlianks  to  favorable  natural  conditions 
the  Toronto  plant  is  the  cheapest  plant  for  its  capacity  of  any 
large  plant  ever  built. 

In  the  following  table  are  given  for  a  number  of  large 
plants  the  approximate  cost  and  capacities  and  costs  per  mil- 
lion gallons  of  daily  capacity.  These  figures  include  engineer- 
ing and  contingencies  and  all  necessary  auxiliary  structures, 
but  do  not  include  land.  The  capacities  and  costs  per  unit 
are  given  both  in  U.  S.  and  Imperial  gallons.  The  unfor- 
tunate difference  in  size  of  the  gallon  in  the  United  States  and 
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Plant  Kind 

Toronto Sand 

Minneapolis Mechanical 

Watertown Mechanical 

East  Jersey Mechanical 

Grand  Rapids Mechanical 

Columlius Mechanical 

Harrisburg .  Mechanical 

Springfield Sand 

Toledo Mechanical 

Kansas  City.   Kan Mechanical 

Cincinnati    Mechanical 

Albany Sand 

Washington Sand 

New   Orleans    Mechanical 


ER  PURIFICATION 

PLANTS. 

Approx.Cost 

includiriB 

Kn^itieering 

and  Con- 

tingrencies 

but  oxclud- 

ini?  land 

Nominal  Capacity 

Millions      Millions  of 
of  U.  S.         Imperial 
Gallons         Gallons 
per  day         per  day 

Cost  per 

Million 

U.S. 

Gallons 

Daily 

Capacity 

Cost  p«r 
Million 

Imperial 

Gallons 

Daily 

Capacity 

.$757,000 

57.5 

48.0 

$13,200 

$15,800 

fil6,000 

39.0 

.12.5 

15,800 

19,000 

100,000 

6.0 

5.0 

16,700 

20,000 

540,000 

32.0 

26.6 

16,900 

20,200 

1)50,000 

30.0 

10.7 

17,.'>00 

31,000 

015,000 

30.0 

25.0 

20,500 

34,500 

317,000 

14.0 

11.6 

22,600 

37,300 

343,000 

15.0 

12.5 

22,900 

37.500 

522,000 

20.0 

16.7 

26,100 

31.400 

175,000 

6.25 

5.3 

28,000 

33,500 

3.344,000 

112.0 

93.0 

30,000 

36.000 

500,000 

16.0 

13.3 

31,300 

37.500 

3,736,000 

81.0 

67.5 

33,800 

40.500 

1.354.000 

40.0 

33.3 

34.000 

40.500 

3^ 
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in  Canada  has  been  the  source  of  much  confusion.  The  dif- 
ference is  great  enough  so  that  it  must  be  taken  into  account, 
and  failure  to  do  this  has  led  to  some  misunderstanding  in 
the  past. 

Accurate  cost  data  for  the  sand  lilter  plants  at  I'hiladel- 
phia  and  Pittsburgh,  and  for  the  mechanical  filter  plant  at 
Louisville,  are  not  at  hand.  None  of  these  costs  was  par- 
ticularly low,  and  if  the  figures  were  available  they  would  not 
be  found  at  the  low  end  of  the  table.  Large  water  purifica- 
tion plants  in  Europe  have  usually  cost  more  per  unit  of  ca- 
pacity than  American  plants. 

Any  comparison  like  that  made  in  the  table  is  at  best  in- 
complete because  local  conditions  of  many  kinds  cannot  be 
adequately  taken  into  account  in  a  short  table. 

The  fact  stands  out  that  the  present  sand  filter  plant  at 
Toronto  has  cost  less  than  any  plant  of  its  size  that  has  ever 
been  built.  It  has  not  only  cost  less  than  other  sand  lilter 
plants,  but  it  has  also  cost  less  than  any  mechanical  filter 
plant  of  corresponding  capacity.  This  is  due  primarily  to  the 
favorable  local  conditions  existing  upon  the  Island  for  the 
construction  of  sand  lilters.  It  would  not  be  possible  to  build 
a  corresponding  plant  of  adequate  service  at  the  same  price 
under  less  favorable  conditions. 

Plant  Economical  in  Operation 

An  estimate  was  made  of  the  probable  cost  of  operating 
the  sand  filters  before  the  plant  was  put  in  service.  This 
amounted  to  $1.83  per  million  Imperial  gallons  ($1.52  per  mil- 
lion U.  S.  gallons).  This  is  exclusive  of  the  cost  of  low  lift 
pumping.  Experience  with  the  plant  during  the  past  two 
years  has  shown  that  this  estimate  was  ample,  the  actual  cost 
l)eing  somewhat  below  this  ligure. 

In  comparison  with  this  the  corresponding  estimate  of 
cost  of  operating  a  mechanical  filter  plant,  exclusive  of  low- 
lift  pumping,  is  $4.80  per  million  Imperial  gallons  ($4  per 
million  L'.  S.  gallons).  The  sand  lilters  are  cheaper  to  oper- 
at  by  $3  per  million  Imperial  gallons.  Assuming  that  the 
plant  is  operated  at  an  average  of  two-thirds  of  its  rated  ca- 
pacity year  in  and  year  out  (the  present  plant  has  been  doing 
much  more  than  this)  the  saving  in  operating  expenses 
amounts  to  $96  per  day,  $35,000  per  annum,  equal  to  5  per 
cent,  interest  on  an  investment  of  $700,000.  This  amount  is 
nearly  equal  to  the  first  cost  of  the  present  plant.  It  follows 
that  the  whole  cost  of  filtering  would  be  no  greater  with  sand 
filters  than  with  mechanical,  even  though  the  first  cost  of  the 
sand  plant  were  nearly  doubled.  In  other  words,  a  reserve 
area  of  100  per  cent,  could  be  provided,  or  a  corresponding  in- 
vestment made  in  settling  basins  and  other  works  for  pre- 
liminary treatment,  if  that  were  needed,  and  still  the  filtered 
water  could  be  delivered  as  cheaply  as  it  could  be  done  by 
means  of  mechanical  filters. 

Effect  of  Turbidity 

It  has  been  alleged  that  sand  filters  are  unreliable  for  fil- 
tering lake  water  because  at  times  of  storms  the  lake  water 
is  stirred  up  and  the  water  applied  to  the  filters  becomes 
turbid  or  muddy.  This  condition  tends  to  increase  the  difli- 
culty  of  conducting  the  operation  of  purification.  This  is  true 
of  any  kind  of  plant  that  could  be  used.  One  of  the  reasons 
why  it  is  possible  to  filter  Lake  Ontario  water  so  cheaply  is 
because  the  water,  as  a  rule,  is  not  subject  to  much  turbidity. 
During  the  two  years  that  the  plant  has  been  in  service,  tur- 
bid water  has  been  experienced.  At  times  the  turbidity  has 
been  greater  than  shown  by  any  record  of  preceding  years. 
Much  of  the  time,  also,  the  rates  of  filtration  have  been  ex- 
cessive, because  the  plant  is  not  now  large  enough  for  the 
city's  needs.  Notwithstanding  this,  the  filters  have  operated 
successfully  and  have  produced  at  all  times  water  free  from 
turbidity  and  well  purified  bacterially. 


Quality  of  Effluent 

No  means  of  filtration  has  yet  been  devised  capable  of 
producing  more  perfect  and  regular  purification  than  sand  fil- 
ters, where  the  water  to  be  treated  is  susceptible  to  this  form 
of  treatment.  General  experience  in  this  respect  has  been 
borne  out  fully  by  the  results  at  Toronto.  The  efficiencies, 
especially  after  the  irregularities  of  the  first  months  of  opera- 
tion were  past,  have  been  as  high  as  could  have  been  antici- 
pated, and  as  high  as  could  be  secured  by  any  treatment  that 
could  be  used. 

Leakage  From  the  Plant 

About  a  year  ago  announcement  was  made  in  a  most  con- 
spicuous way  that  the  Toronto  filter  plant  was  defective,  and 
that  a  considerable  part  of  the  water  applied  to  it  was  lost  by 
leakage.  Investigation  promptly  showed  the  cause  of  the  ap- 
parent discrepancy.  The  water  passes  through  a  meter  before 
going  to  the  filters  and  again  upon  leaving  them.  The  meter 
at  the  inlet  indicated  8  or  10  per  cent,  more  than  the  meters 
at  the  discharge.  The  meter  at  the  inlet  was  out  of  adjust- 
ment. The  control  apparatus  placed  beside  it  for  the  express 
purpose  of  permitting  the  detection  of  this  kind  of  error  had 
not  been  used.  Apparently  the  superintendent  of  the  plant 
di<l  not  understand  its  use.  Bringing  it  into  use  promptly 
disclosed  the  error.  When  the  meter  was  adjusted  the  differ- 
ence disappeared. 

There  is,  of  course,  some  leakage  from  the  filters,  as  there 
must  be  from  all  plants  of  this  kind,  but  the  leakage  is  not 
greater  than  is  to  be  normally  expected,  and  no  harm  results 
from  it. 

Conclusion 

I  hope  I  have  made  it  clear,  in  the  first  place,  that  the 
Toronto  plant  is  an  exceptionally  economical  one  from  the 
standpoint  of  first  cost:  in  the  second  place,  that  it  is  ex- 
ceptionally economical  to  operate;  and  in  the  third  place,  that 
it  is  producing  water  of  excellent  quality,  equal  to  that  which 
could  be  produced  by  any  system.  The  plant,  although  not 
elaborately  finished  with  architectural  and  other  auxiliaries 
that  might  appropriately  have  been  part  of  a  more  costly 
plant,  is  substantial  and  adequate  at  every  point,  and  capable 
of  rendering  the  best  of  service  up  to  the  extent  of  its  in- 
tended capacity. 

Yours  truly, 

Allen   Hazen. 


Educational  Facilities  for  the  Clayworker 

Editor  Contract   Record: 

I  have  read  with  much  interest  your  trenchant  article, 
"Educational  Facilities  for  the  Clayworker,"  published  in 
your  issue  of  December  10  and  think  that  you  deserve  credit 
for  the  able  manner  in  which  you  have  presented  the  ques- 
tion. It  is  certainly  a  most  opportune  time  to  bring  for- 
ward the  matter  of  better  educational  facilities  for  the  ris- 
ing generation  and  it  is  gratifying  to  note  the  announcement 
in  your  last  issue  that  a  department  will  be  established  in 
the  new  technical  school  at  Toronto. 

As  you  say,  the  technical  school  is  calculated  to  promote 
particularly  the  interests  of  men  especially  adapted  for  cer- 
tain practical  work.  We  must  not  overlook  the  other  side 
of  the  question,  however.  Unless  further  steps  be  taken, 
what  chance  have  our  sons  to  go  through  the  University  and 
not  be  lost  to  the  industry?  There  seems  to  be  no  reason 
why  a  boy  should  not  remain  in  the  industry  and  be  placed 
on  a  level  with  other  professions.  Is  there  not  a  certain 
amount  of  humiliation  in  the  reflection  that  if  our  sons  de- 
cide upon  a  course  in  ceramics  they  have  to  go  to  a  foreign 
country?  It  is  sad  but  true  that  the  authorities  of  our  pro- 
vince have  made  provision  for  every  department  in  the  con- 
structional field  except  clayworking.     The  clay  industry  will 
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Hot  recover  quickly  from  this  neglect.  The  average  employee 
— of  the  brick  plant  for  example — does  not  measure  up  to 
the  average  employee  in  other  lines  of  industry.  The  right 
kind  of  workmen,  with  both  muscle  and  brain  power,  is  fast 
disappearing  and  it  has  been  a  source  of  great  anxiety  to 
the  employer.  Is  not  this  state  of  affairs  attributable  directly 
to  the  low  standard  and  status  of  the  industry — unattractive 
remuneration,  poor  prospects,  and  last,  but  not  least,  inade- 
quate educational  facilities? 

It  is  an  excellent  move  to  provide  a  course  in  the  new 
technical  school  at  Toronto,  but  judging  from  reports  one 
can  only  conclude  that  it  will  be  a  purely  local  enterprise, 
redounding  chiefly  to  the  advantage  of  Toronto  brickmakers, 
and  it  is  a  matter  of  some  regret  that  the  Ontario  Legisla- 
ture could  not  make  this  a  government  undertaking  and 
amend  the  educational  system  so  as  to  make  provision  for 
establishing  a  chair  of  ceramics  in  the  University.  Long  ago 
the  government  of  the  United  States  awoke  to  a  sense  of 
their  responsibilities  in  this  regard,  and,  as  a  result,  several 
cities  in  the  Union  are  able  to  offer  clayworkers  an  up-to- 
date  University  course.  We  lay  claim  to  having  one  of  the 
best  educational  systems  in  the  world,  but  such  a  distinc- 
tion is  far  removed  from  us.  As  to  the  value  of  such  a 
course,  no  substantial  objections  can  be  brought  forward. 
Professor  Bleininger,  a  well-known  authority  whose  word 
is  recognized  by  the  Canadian  trade,  says:  "Technical  edu- 
cation will  not  make  a  man  better  intrinsically,  but  it  will 
make  him  look  into  the  chemical  actions  and  re-actions 
which  take  place  and  it  will  fit  him  to  conduct  his  observa- 
tions from  both  a  scientific  and  a  practical  viewpoint."  Mr. 
Richardson,  of  Columbus,  Ohio,  says:  "I  wish  to  give  all 
possible  encouragement  to  the  movement  in  favor  of  start- 
ing ceramic  schools.  This  is  an  enterprise  which  would  am- 
ply repay  all  expense  and  help  to  develop  the  clay  industries 
of  the  country." 

Canada  possesses  within  its  bounds  all  the  materials  re- 
quired to  meet  the  requirements  of  the  home  market,  but  we 
cannot  expect  to  make  proper  use  of  these  materials  without 
an  adequate  technical  knowledge  of  how  to  work  them.  With 
a  continued  lack  of  such  knowledge,  foreign  importations 
must  necessarily  increase.  We  are  unable  to  meet  the  de- 
mand owing  to  inadequate  manufacturing  facilities,  which,  in 
turn,  are  due  to  insufiicient  information.  The  development 
of  our  clays  and  shales  is  of  greater  importance  than  that  of 
any  other  minerals  for  the  reason  that  they  are  identified  so 
closely  with  our  social  needs  and  because  they  open  up  so 
many  avenues  for  the  employment  of  home  labor. 

Yours  truly, 

W.   H.   Freeborn.* 


Are  Canadian  Clayworkers  in  Second  Place? 

Interviewed  by  the  Contract  Record  in  regard  to  educa- 
tional facilities  for  the  clayworker.  a  subject  which  has  been 
exercising  the  minds  of  some  of  our  readers  lately,  a  prom- 
inent Toronto  building  supply  firm  made  some  rather  caustic 
comments.  The  opinion  was  expressed  that  in  this  section 
of  the  country,  at  least,  brick  manufacturers,  generally,  were 
not  desirous  of  taking  any  active  part  in  a  movement  for 
educational  facilities.  Until  the  present  season  they  had  had 
so  much  demand  for  their  common  brick  that  there  had  been 
no  reason  to  make  any  other  product  to  increase  their  busi- 
ness. They  could  make  enough  profit  on  common  bricks  to 
pay  them  well,  and  although  the  profit  on  face  brick  of  the 
better  quality  was  proportionately  greater,  it  involved  differ- 
ent machinery,  much  more  care  in  handling  and  the  carrying 
of  a  considerable  stock  of  different  shades  and  qualities.  .\s 
showing  the  subtleties  practised  in  some  quarters,  one  manu- 


facturer was  cited  as  having  made  a  more  or  less  successful 
attempt  at  making  a  high  class  of  face  brick  from  practically 
the  same  clay  from  whicli  his  pressed  brick  were  made — 
simply  giving  them  a  little  more  heat  in  the  kiln.  The  profit 
in  this  case  was  very  considerable.  Clayworking  achieve- 
ments on  the  other  side  of  the  border,  it  was  contended, 
were  greatly  ahead  of  our  own  from  the  standpoint  of  cost. 


Montreal's  Good  Building  Record 

The  features  of  building  operations  in  Montreal  during 
the  past  year  was  the  increase  in  the  average  cost  of  struc- 
tures. The  permits  were  3,974,  of  a  total  value  of  $27,033,097, 
as  compared  with  3,791  permits  and  $19,408,690  in  1912,  the 
increase  thus  being  $7,623,407,  while  the  permits  only  gained 
three.  The  following  shows  the  values  month  by  month  of 
the  new  buildings  only:  January,  $341,47,';;  February,  $454,- 
562;;  March,  $656,705;  April,  $3,063,259;  May,  $2,138,128; 
June,  $2,031,975;  July,  $1,349,000;  August,  $1,951,697;  Septem- 
ber, $1,738,670;  October,  $4,462,650;  November,  $3,695,706; 
December,   $1,260,980. 

The  issue  of  permits  for  three  structures  valued  at  over 
$1,000,000  each,  helped  materially  to  swell  the  total,  although 
the  buildings  are  not  yet  completed,  while  the  erection  of 
ten  large  office  buildings  was  also  an  important  factor  in  this 
connection.  There  is  evidence,  however,  that  the  demand 
for  this  class  of  accommodation  has  been  fully  met  for  the 
time  being,  and  the  present  year  will  probably  see  a  falling 
off  in  the  skyscraper  description  of  structures.  Montreal  has 
been  building  at  a  great  rate,  and  the  value  of  the  permits  has 
been  steadily  rising  for  a  number  of  years.  In  1900  it  was 
$3,089,400;  ten  years  later  it  rose  to  $15,715,859,  and  the  1913 
figures  show  a  gain  over  this  of  more  than  $12,000,000.  Nor 
does  this  adequately  represent  the  position,  for  the  figures 
of  Maisonneuve,  Westmount  and  Verdun,  forming  part  of 
Montreal,  are  not  included,  owing  to  the  fact  that  these 
places  have  separate  municipal  government. 

On  the  whole  1913  was  a  good  building  year.  Supplies 
were  more  plentiful  than  in  1912,  when  there  was  almost  a 
famine  in  bricks,  and  when  there  was  also  a  shortage  in  other 
materials.  At  present  there  is  no  indication  of  any  ambitious 
plans  for  the  current  year,  but  there  should  be  plenty  of  work 
in  the  way  of  houses  and  flats,  for  which  there  is  an  in- 
creasing demand,  and  which  is  not  nearly  being  met.  It  is 
difficult  to  secure  this  class  of  property,  many  houses  being 
rented  before   they  are   three-quarters   finished. 

With  the  restoration  of  Montreal's  water  supply,  the  de- 
mand for  an  investigation  into  civic  administration,  particu- 
larly of  the  water  and  engineering  departments,  has  been 
strongly  insisted  on.  A  committee  of  citizens  have  retained 
Mr.  John  R.  Freeman,  president  of  the  American  Society  of 
Mechanical  Engineers  in  1905  and  consulting  engineer  of  the 
Xew  York  Board  of  Water  Supply,  to  make  an  independent 
report,  and  the  Controllers  state  they  will  place  any  data 
they  have  at  his  disposal.  Mr.  J.  E.  Jamieson,  Mr.  R.  S.  Lee, 
and  other  engineers  have  made  an  inspection  of  the  conduit 
and  the  aqueduct  and  reported  on  the  situation.  The  Con- 
trollers have  decided  to  construct  a  second  conduit  from  the 
intake,  and  to  do  this  it  will  be  necessary  to  get  power  from 
the  Quebec  Legislature.  The  Controllers  have  further  re- 
ceived authority  from  the  Federal  Government  to  connect  the 
pumping  station  with  the  Lachine  canal  by  means  of  a  con- 
<luit.  to  be  used  in  case  of  emergency.  It  has  also  been  de- 
cided to  make  a  connection  with  the  Montreal  Water  &  Power 
Company's  system. 


'  Past  PresjrJent  Canadian  National  Clay  Products  Association. 


Messrs.  T.  Pringle  &  Sons,  Ltd..  the  Montreal  firm  of  engi- 
neers, have  established  in  St.  John  a  branch  office  for  the 
Maritime  Provinces.  They  say  that  business  houses  in  the 
upper  provinces  have  neglected  good  opportunities  of  which 
prompt  advantage  has  been  taken  by  .American  concerns, 
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Methods  and  Results  of  Waterworks  Test  for 
the  City  of  St.  Boniface,  Man. 


Contributed  by  G.  L. 

THE  water  supply  of  the  city  of  St.  Boniface,  Man.,  is 
drawn  from  wells  by  means  of  a  recently  installed 
air  lift  pumping  plant  and  stored  in  an  underground 
reservoir.  This  latter  is  connected  to  the  working 
sump  by  a  pipe  line  which  is  controlled  by  a  valve  and  may 
be  opened  or  closed  at  will.  The  bottom  level  of  the  sump 
is  below  the  reservoir  so  that  the  reservoir  may  be  easily 
drained  off  in  this  way.  The  capacitj'  of  the  sump  is  1,005 
gallons  per  foot  of  depth. 

The  test  referred  to  was  conducted  for  the  city  of  St. 
Boniface  in  August,  1913,  by  E.  Brydone-Jack,  Consulting 
Engineer,  of  Winnipeg,  in  order  to  determine:  (1)  the  capa- 
city of  the  wells;  (2)  the  efficiency  of  the  pumping  plant. 

Tests  were  made  on  each  well  to  determine,  where  pos- 
sible,* (1)  operating  conditions;  (2)  the  approximate  dis- 
charge of  water  by  weir  measurement;  {'i)  air  consumption  at 
the  wells. 


Redmond,  Winnipeg. 

with  60  deg.  notch,  except  in  the  case  of  well  No.  Ill,  where 
a  rectangular  form  of  weir  was  used. 

Certain  preliminary  observations  were  noted  in  each 
case  before  beginning  the  actual  test,  viz.,  size  of  channel; 
length  of  channel;  size  of  weir;  distance  of  hook  gauge  above 
crest;  temperature  of  water;  zero  head  (i.e.,  height  of  water 
above  zero  on  gauge  at  starting).  Readings  were  then 
taken  by  means  of  the  hook  gauge  every  minute  for  a  period 
of  from  half  an  hour  to  an  hour  on  the  different  wells,  the 
results  being  tabulated  as  taken,  thus: — 
Time     Reading 

From  the  observed  readings  the  true  read- 
ings were  found  by  subtracting  the  zero 
head  at  starting. 
The   first  readings,  of  course,   showed  a   gradual   rise   in 
rate  of  discharge,  while  the  final  readings  showed  a  corres- 


4:00 

.724 

01 

.  73:5 

02 

.  757 

etc. 

etc. 

TABLE  1— DIMENSIONS  AND  CAPACITIES  OF  WELLS  AS 

Shallow  Wells 

Number  of  Well  1  2  ;t  » 

Capacity  Imp.  gallons  per  min 

Depth  of  well  below  prairie  level 5!)'     O"  60'      2"  00'    10"  59'     9" 

Static  head  from  prairie  level 40'      6"  40'     2"  40'     3"  39'     9" 

Pumping  head   from  prairie   level    4:!'     :>"  54'      3"  44'     0"  43'     8" 

Total  lift 34'      9"  44'    11"  36'      6"  33'    11" 

Depth  of  submergence 13'   10"  4'     7"  13'   lo"  16'     l" 

Percentage  of  submergence  under  running 

conditions 28.3  9.3  27.4  32.2 

Size  of  discharge  pipe 2"  2"  2"  2" 

Depth  from  pump  to  l)ottom  of  well 1'    10"  1'     3"  3'     0'  0'      1 


FOUND  BY  TEST 

.5 

« 

9 

10 

40.7 

33.5 

38.8 

53 '      6" 

79'      0" 

91'   n" 

92'      1" 

40'      4" 

39'      4" 

39'      2" 

51'      6" 

45'      3" 

40'    11" 

43 '      2" 

41'      8" 

35'      7" 

40'      3" 

42'      0" 

0'      0" 

]  9 '      6" 

31'      0" 

25'      4" 

0.0 

35.4 

43 . 5 

.38.8 

2" 

2'A" 

2'A" 

254- 

2'      0" 

14'      3" 

20'      0" 

23'      8" 

12 

66 . 4 

350' 

39'      6" 


Deep  Wells 

Number  of  Well  11 

Capacity  Imp.  gallons  per  min.   .      79.2 
Depth  of  well  below  prairie  level     350' 
Static  head  from  prairie  level  ..     38'   11" 
Pumping  head  from  prairie  level  303'     8" 

Total  lift 302'     5" 

Depth  of  submergence 31'     8" 

Percentage  of  submergence  un- 
der running  conditions    ...    .         9.4  4.1 
Size   of  discharge   pipe    iyi"      •      4^" 


323' 

:!22' 

13' 


10 
1" 
10" 


13 

305.4 
350' 

39' 
109' 
107' 
232' 


3" 
0" 
9" 
4" 


68.3 
4H" 


1.  Operating  Conditions 
The   readings   taken   under   this   heading   were    tabulated 
for   purposes   of   comparison,   thus: 

2.  Weir  Readings 

The  shallow  wells  were  piped  directly  to  the  sump  in- 
to a  10  ft.  X  12  in.  weir  channel  with  60  deg.  notch.  In  order 
to  secure  an  even  flow  an  ordinary  baffle  plate  was  intro- 
duced at  the  upper  end  of  the  channel  and  the  hook  gau.^je 
4  ft.  above  the  crest  of  the  weir.  The  readings  for  the  deep 
wells  were  taken  at  the  reservoir  in'  a  10  ft.  x  IH  in.  channel 


*  WeUii  1-S  (Rveraffingr  60  ft.  in  depth)  were  not  subjected  to  lest  2  and 
3  owing  to  Insutflciencjr  of  water  in  the  wclln.  WcIIb  7  nnd  8  were  not 
conncrtod.  The  remninlni;  shallow  wolls,  6,  9  and  II),  rnn^nir  in  depth 
from  "S  ft.  to  92  ft.,  and  the  throe  deep  wells.  11.  12  and  13  1360  ft.  below 
prairie  level),  w«re  subjected  to  all  throe  teats. 

Arerase  proirio  level  eqnaU  El.  100. 


ponding  decrease,  the  method  used  in  compiling  results  being 
to  take  a  section  of  the  observed  readings  showing  the  maxi- 
mum uniform  flow,  determine  the  true  readings  for  this  sec- 
tion and  find  the  average  reading. 

The  final  results  showing  rate  of  delivery  at  wells  were 
expressed  in  British  Imperial  gallons  per  24  hours.  These 
results  appear  in  Table  No.  2. 

3.  Air  Consumption  at  Wells 
The  preliminary  observations  taken  in  this  case  were: 
size  of  orifice;  static  head;  depth  from  discharge  to  pump. 
The  actual  readings  were  taken  simultaneously  with  the  weir 
readings  at  intervals  of  two  to  five  minutes,  the  readings 
being  taken  for:  pressure  by  gauge;  temperature  of  air; 
height  of  water  column  (referring  to  a  particular  style  of  air 
meter   supplied   by   the    firm   installing   the   compressors). 

Final  results  showing  air  consumption  at  the  wells  were 
expressed  in  cubic  feet  of  free  air  per  minute.  These,  in 
conjunction  with  the  weir  readings,  as  shown  in  Table  No. 
2,  give  the  number  of  cubic  feet  of  free  air  per  gallon  of 
water  pumped. 

Test  on  Machinery  ^ 

The  air  lift  pumping  plant  consists  of: 

Two  cross-compound  air,  motor  driven  air  compres- 
sors, each  driven  by  a  100  h.p..  550-volt.  3-phase,  60- 
cycle,  720  r.p.m.,  slip-ring  type  motor  with  external  re- 
sistance for  alternating  current,  complete  with  resist- 
ance starter,  necessary  switchboard,  switches,  meters, 
transformers,  connections  and  frames. 
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One  cross-compound  air,  simple  duplex  steam,  steam  Orifice  Test 
driven  air  compressor.                                          .                                   This  test  consisted  of  pumping  the  air  into  the  receiver 
One  42-in.  x  10-ft.  vertical  air  receiver,  complete  with  and  then  discharging  it  through  the  orifices  directly  to  the 
pop  and  safety  valves  aiid  gate  valve  on   discharge.  atmosphere,   so   as   to   keep   a   constant   pressure   in   the   re- 
Wells  1-5  are  equipped  with  No.  4  Harris  pumps;  wells  ceiver.     Only  one  compressor  was  tested  in  this  way  at  one 
6,  9  and  10,  with  No.  5  Harris  pumps;  and  wells  U,  12  and  time,  thus  making  it  possible  to  ascertain  the  amount  of  air 
l,i,  with   No.  9  Harris  pumps.  being  pumped  by  same.     Simultaneously  the  indicator  cards 
Capacity  Test  were  taken  as  well  as  the  electrical  readings,  Pitot  tube  read- 
In    order   to   determine    the    constants   of    the    apparatus  ings,  intercooler  readings  and   cooling  water   readings.    The 
used,  a  preliminary  test  was  made  under  the  headings:  Pitot  pitot  tube  and  intercoolor  readings  differed  from  those  of  the 
tube;   intercooler;   receiver.  preliminary  test  only  in  being  more  extended.     Certain  read- 

1.  Pitot  Tube  ings  were  taken  on  the  electrical  motors  of   compressors   1 
Formula:                      .  and  2  simply  in  order  to  arrive  at  the  efficiency  and  horsc- 

h  power  at  pulley.     The  orifice  readings  on  all  three  compres- 

V  =  18.3/ ft.  per  sec.  sors  were  taken  with  orifices  open  ^-in.  and  }4-in.  diameter, 

wxa  the  direction  of  flow  being  horizontal.     From  these  readings, 

Q  =^  quantity  of  air  in  cubic  feet.  with  the  help  of  tables,  was  calculated  the  quantity  of  free 

h  =  inches  of  water.  air  in  cu.  ft./min.  at  91  lbs. 

w  =  air  density  Ibs./cu.  ft.  The  figures  given  below  are   the  average  results  of  the 

1  reliminary  Record:  various  tests  for  mechanical  efficiency: 
Barometer  reading   (Aneroid). 

Temperature  of  air  inlet.  Electrical  Compressors 

Section  of  air  inlet.  Compressor    No.  No.  1         No.  2 

Diflferential  Pitot  tube  formula  Q  =  183   V   h.  cu.  ft.  Electrical  consumption  in  kw  at  receiver 

per  min.     Readings  h  and  Q  were  then  taken  every  half  pressure  91  lbs 72.0  74.5 

minute   for  five   minutes.  at  receiver  pressure  100  lbs 76.3  78.0 

2.  Intercooler  Horse-power  consumption     at     receiver 
w  (t: — ti)  pressure    100    lbs.,    electrical     effici- 

Fornuila:   M  =  ^  ency,  including  belt,  89  per  cent.   ...   91. 0  93.0 

s(Ti  — Tj)  iMechanical  efiiciency 94.3%  90.65% 

M  =  weight  of  air  passing  through  intercooler  lbs. /min.  Volumetric  efficiency 94.7%  95.3% 

w  =  weight  of   cooling  water     "  "  "  Compression  efficiency *  * 

ti  :=  inlet  temperature  of  water  degrees  Fahr.  Intercooler    (difference    of    water    temp. 

t:  =  outlet  temperature  of  water  degrees  Fahr.  intake   and   outlet)    27°  F.  21.8"  F. 

Ti  =  inlet  temperature  of  air  degrees  I'ahr.  Quantity  of  air 470  cu.  ft.         473  cu.  ft. 

T=  =  outlet  temperature  of  air  degrees  Fahr.  g^^^^  Compressor 

s  =  specific  heat  of  air. 

260  difif.  water  temp.  '^•^' 

M  = X  cu.  ft.  water  x cu.  ft.  per  min.  In^'c^'ed  h.p.  of  steam  cylinders 

.071  difif.  air  temp.  at  receiver  pressure  91  lbs 90 

3    Receiver  ^*  receiver  pressure  100  lbs 95.5 

p  X  V  Mechanical  efficiency 92.8% 

Formula:    Volumetric  efficiency 95.2% 

•p  Compression   efficiency * 

p  __  ijjg    pgj.  gq   f^  Intercooler    (diflference    of    water    temp,    intake    and 

V  =  cu.  ft.  of  air  per  lb.  outlet)    ...      22.5°  F. 

T  =  absolute  temperature.  Quantity  of  air 475  cu.  ft. 

The  following  readings  were  taken  every  minute  for  five  *Approximately  90  per  cent.,  slightly  lower  than  the 
minutes:  receiver  pressure;  receiver  temperature;  receiver  guarantee  carried  by  the  compressors,  for  elevation  at  Win- 
contents;  flow  of  air  cu.  ft./min.  nipeg,  but  would  satisfy  the  guarantee  at  sea  level. 


Well  No. 


TABLE  2— RATE  OF  DELIVERY  AT  WELLS 


Well,  Standing 


Depth 
ft. 

1 48.58 

2 49.50 

3 50.33 

4 50.00 

5 41.66 

6 55.08 

7 

8 

9 71.25 

10 67.33 

n    334.00 

12 335.92 

ll! 340.00 


Well,  Pumping 


Well.  Rate  of  Delivery 


Static 
hd.  ft. 

38.00 

30.83 

32.75 

30.00 

.25 

30.75 


38.75 
38.00 
38.00 
37.75 


Subm'g'ce  Pumping  Cu.  ft.  per  Cu.  ft.  per   Gals,  per 
sec.  min.  24  hrs. 


Air  Consumption  at  Wells 


Cu.  ft.  free 


Gauge,    Temper-      Cu.  ft.permin.    Airpergal. 
Pressure     ature  Compres'd  Freeair    ofwater. 


31.03 
25.30 
31.62 
13.80 


40.20 

42.03 

302.40 

322.12 


38.00   232.30  107.7 


Unable  to  make  test  due  to  insufficient  water  in  well. 


70.0  F.  27.76 


52.0       1.27 


.1089         6.534         58,700         18.875 

Not  connected. 

Not  connected. 
.0896  5.376  48,.300  18.00 

.1038  6.230         56,000  17.50 

.2117        12.702        114,100         67.25 
.1774         10.644  95,600  74.60 

.8312         49.872       448,000       108.25        61.0        18.3        1,53.0       0.491 


62.0 

22.36 

49.5 

1.47 

60.0 

26.03 

57.0 

1.46 

71.8 

44.64 

248.86 

3.14 

56.0 

47.05 

285.6 

4.30 
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The   Decorative   Possibilities   of 

Concrete 


IN  the  earl}-  days  of  construction,  tlie  architect  and 
engineer  appeared  on  the  work  under  the  title  of 
master-mason.     This  individual  wore  long  robes 
as  an  indication  t)f  his  authority,  and  the  designs 
on  his  trestle  board  are  a  matter  of  liistory.     With  the 
passing  of  the  master-mason  came  the  architect  and 


By  C.  W.  Boynton  and  J.  H.  Libberton 

placed  at  the  top  of  an  eighteen  or  twenty-storey  (jffice 
building,  which  no  one  can  see  or  appreciate  except  a 
possible  few  located  in  the  oflfices  upon  the  opposite 
side  of  the  street. 

This  may  be  said  of  the  Chicago  I'ost  Office  (Fig. 
I),  with  the  exception  that  here  the  entire  structure  has 
been  judiciously  placed.  It  is  well  recognized  that  a 
structure  of  this  kind  occupies  a  maximum  ground 
area  with  a  minimum  return  in  floor  space  and  light 
area.  This  building  was  a  large  undertaking  from  an 
engineering  standpoint,  but  whether  or  not  it  is  an 
architectural  success,  few  may  judge  because  of  the  im- 
possibility of  viewing  the  entire  building  at  one  time. 
Of  the  same  type  is  the  Capitol  at  VN'ashington,  but 
so  judici(nisly  has  it  l)een  placed  that  a  full  view  may 
be  obtained  from  all  sides  without  obstruction.  In  the 
open,  or  upon  the  crest  of  a  hill,  the  Chicago  Post 
Office,  even  though  inefficient  in  design,  would  be 
architecturally  beautiful. 

There  is  an  old  maxim  U>  the  effect  that  the  de- 
signer should  ornament  his  construction  and  not  ct)n- 
struct  his  ornamentation.  This  is  an  admirable  say- 
ing, but  it  should  be  subordinated  to  another  rule:  that 
he  should  ornament  his  structure  only  if  he  lacked  the 
skill  to  make  it  beautiful  in  itself.  A  structure  of  any 
kind  that  is  intended  to  serve  a  useful  end  should  iiave 
the  beauty  of  ajjpropriatcness  for  the  purpose  it  is  to 
serve.     It  should  tell  tiie  truth,  and  if  the  character 


Fig.   1.— Chicago  Post  Office.  West  Front. 

engineer,  the  one  a  worker  in  lines,  and  the  other  a 
worker  in  figures. 

The  combination  is  ideal;  one  s])ecializing  on 
beauty  and  the  other,  safety  and  efficiency.  Too  often. 
however,  safety  and  efficiency  receive  first  considera- 
tion, and  the  beauty  only  gets  its  share  after  costs 
iiave  been  carefully  calculated. 

In  reality,  the  most  common  buildings  of  a  niaiui- 
facturing  type  can  be  made  tt)  conform  to  (^leasing  lines 
without  the  additional  expenditure  sometimes  thought 
necessary.  After  pleasing  lines  have  been  determined, 
then  comes  tiie  cpiestion  of  decoration.  In  many  in- 
stances this  is  carried  to  extremes  and  we  find  exquisite 
examples  of  stone  carving  and    ct)rnice    work    being 

"In  the  Journal  of  the  We-*lcrii  Society  of  Kntrlncers!.  Published  In  u 
xllghlly  abstracted  form  In  The  Contract  Keoord  by  the  kind  co-operation 
of  the  Secretary  of  the  abivo  Society.  Mr.  J.  H.  Warder,  to  whom  we  are 
indebted  for  the  illustration!'. 


Fig.  2.— Detail  of  Unity.  Church,  Qak  Park,  Illinois.^. 
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were  such  that  it  can  be  permitted  to  tell  the 
whole  truth,  so  much  the  better,  it  should 
preferably  be  beautiful  and  not  beautified. 

There  is  a  certain  charm  about  a  massive 
structure  almost  irrespective  of  design.  The 
sight  of  a  pyramid  on  the  desk  would  call  forth 
no  expression  of  interest  or  enthusiasm,  but  let 
this  grow  in  size  until  it  assume  the  propor- 
tions of  those  famous  structures  of  Egypt  and 
many  pilgrimages  will  be  made  to  view  it.  Of 
course  the  Egyptian  pyramids  are  assumed  to 
be  the  resting-place  of  kings,  and  the  placing 
of  the  blocks  required  the  use  of  more  muscle 
or  machinery  than  we  at  present  have  any 
knowledge  of,  but  our  idea  of  their  beauty  and 
grandeur  obtains  primarily  from  the  immens- 
ity of  the  structures. 

There  is  no  reason,  however,  why  mass 
should  not  be  combined  vvitli  decoi'tition,  pro- 
vided the  design  is  not  made  subordinate  to 
the  decoration.  This  combination  has  often 
been  used  very  effectively.  The  question  is, 
what  medium  shall  be  chosen?  At  the  Unity 
Church,  Oak  P'ark  (Fig.  2),  the  building  is  not 
on!y  monolithic  concrete  but  the  ornamenta- 
tion partakes  of  the  same  characteristics,  having  been 
cast  at  the  same  time  and  of  the  same  material.  In  a 
building  of  this  type,  however,  much  attempt  at  de- 
coration would  be  fatal  and  the  unobtrusive  style 
adopted  detracts  not  in  the  slightest  from  the  dignity 
obtained  by  large  areas  and  massive  construction. 
With  a  different  style  of  building,  such  as  the  Admin- 
istration Building  at  Washington  Park  (Fig.  3),  the 
treatment  may  be  entirely  different  and  the  concrete 
be  called  on  to  assume  the  most  intricate 
shapes. 

Both  of  these  buildings  show  the  same  sur- 
face finish.  The  architecture  determines  the 
decoration.  With  conditions  reversed  and  the 
decorations  transposed,  the  effect  would  be 
ludicrous.  In  these  buildings  the  monotony  of 
the  form  concrete  has  been  relieved  by  the  use 
of  a  rather  dry  surface  mixture  which  discloses 
the  nature  of  the  aggregate  used.  In  work  of 
this  kind,  particular  attention  must  be  paid  to 
methods  of  obtaining  uniformity  of  surface 
and  absence  of  horizontal  joint  markings  (Fig. 
4),  although  the  latter  blemish  is  not  nearly  so 
noticeable  on  work  of  this  character  as  with 
the  wet  mixture. 

After  all,  the  question  of  pleasing  effects 
depends  not  only  on  the  surfaces  and  the  sur- 
face treatment,  but  on  the  combination  of  de- 
sign with  the  surface  texture.  Compare,  for 
instance,  the  factory  of  the  Carter's  Ink  Com- 
pany with  that  of  the  Piqua  Hosiery  Company 
(Fig.  5).  Both  have  been  finished  with  the 
same  tools  but  the  former  sliovvs  infinitely 
more  wf)rk  without  obtaining  a  pleasing  effect. 
The  difference  seems  to  lie  mainly  in  the  ap- 
preciation of  the  possibilities  in  a  molded  ma- 
terial. A  number  of  large  surfaces  have  been 
substituted  for  the  cut-up  stone  effect  and  the 
judicious  use  of  the  bush  hammer  has  accen- 
tuated the  massive  and  graceful  design  of  the 
building  (Fig.  6).  And  this  effect  has  been 
achieved  without  any  expensive  decoration  or 
form  work  than  would  be  required  for  the 
most  simple  structure  of  reinforced  concrete. 
On  a  smaller  building,  such  as  a  subway  en- 


Fig.  3. — Concrete  in  the  Administration  Building,  and  balustrade, 
Washington  Park,  Chicago. 


trance  in  Boston  (Fig.  7),  the  method  of  dividing  off 
the  panels  is  more  pleasing,  possibly  because  the  pro- 
portion of  small  areas  to  the  whole  is  so  much  greater. 
Nevertheless,  yon  will  agree  that  the  method  of  treat- 
ment used  on  the  Piqua  building  is  even  superior  on  a 
small  structure,  such  as  the  Weston  Fire  Station  (Fig. 
cS),  where  also  the  panels  have  been  bush-hammered, 
preserving  the  corners  and  margins  intact.  Consist- 
ent with  its  purpose,  the  entire  structure  is  of  rein- 


Fig.  4. 


-Entrance  detail.     .Administration  building  of  the  South  Park 
Commissioners,  Washington  Park,  Ciiicago. 
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Fig.  5. — Manufacturing  building  of  the  Piqua  Hosiery  Company, 
Piqua,  Ohio. 

forced  concrete.  When  not  carried  to  extremes,  the 
judicious  use  of  a  few  division  marks,  such  as  have 
been  employed  by  the  Witherbee  Sherman  Company 
in  its  power  station  (Fig.  9),  reheves  the  plainness  of 
design  and  forms  a  rather  interesting  framework  for 
what  would  otherwise  be  a  monotonous  surface.  Had 
the  block  surface  been  carried  across  the  entire  wall, 
the  pleasing  effect  would  have  been  ruined. 

No  doubt  everyone  is  familiar  with  what  seems  to 
be  the  proverbial  small  town  water  supply  tank,  with 
its  hemispherical  bottom  and  sprawling  legs — any- 
thing but  an  ornament  in  the  community.  This  same 
type  of  structure  was  installed  at  Gary,  Indiana  (Fig. 
10),  but  so  well  has  it  been  concealed  that  the  tower 
is  a  thing  of  beauty  and  possesses  real  architectural 
merit.  The  work  of  molding  so  large  a  structure  in 
reinforced  concrete  was  greater  because  of  the  forms 
required,  the  total  height  being  125  ft.  But  the  finish- 
ed structure  justified  the  labor.  The  lower  25  ft.  and 
the  upper  cornice  are  of  cast  concrete  stone,  made  by 


George  Rackle  &  Sons  of  Cleveland.  The  re- 
mainder is  of  reinforced  concrete.  The  relief 
for  the  surface  monotony  is  seen  in  the  decor- 
ative work  at  the  top  and  base. 

Decoration,  however,  is  not  an  essential  of 
construction,  as  has  been  clearly  demonstrated 
by  the  Spanish  in  the  design  of  the  adobe 
dwellings  and  missions.  But  adobe  perishes 
and  our  interesting  reUcs  of  former  days  will 
soon  be  a  thing  of  the  past.  Noting  the  possi- 
bilities of  monolithic  concrete  for  preserving 
this  architecture,  Frank  Miller  has  undertaken 
to  petrify  indefinitely,  as  it  were,  some  of  the 
most  interesting  details  of  the  mission  archi- 
tecture developed  by  the  Franciscan  Fathers 
in  California  (Fig.  11).  Thus  when  the  last 
adobe  wall  has  crumbled  we  still  shall  have  a 
replica  of  the  Campanile  of  San  Gabriel  (Fig. 
12)  and  the  imposing  arches  of  San  Fernando, 
these  having  been  duplicated  in  the  Glenwood 
Inn  at  Riverside,  California.  Little  other  ma- 
terial than  concrete  has  been  employed — ex- 
cept the  roof  tile,  which  undoubtedly  lend  color 
to  the  scheme  and  interest  to  the  picture.  On 
the  roof  is  a  famous  collection  of  bells,  over 


Fig.  6.— Detail  of  entrance  to  the  building  of  the  Piqua  Hosiery  Company, 

Piqua.  Ohio. 


Fig.  7.— Subway  entrance,  Boston. 

300,  dating  back  to  1278.  It  seems,  consequ- 
ently, particularly  fitting  that  these  old  relics, 
after  their  furious  experiences,  may  now  rest 
content,  enclosed  and  surrounded  by  a  struc- 
tural material  which  will  preserve  their  last 
resting  place  intact  through  the  centuries  to 
come. 

Of  a  mission  type,  also,  are  the  rest  or  way 
stations  of  the  Pacific  Electric  Railway,  at  Pa- 
sadena, California.  These  are  fast  replacing 
the  old  wooden  rough  and  ready  stations,  none 
of  which  was  consistent  with  the  high  class  re- 
sidential district  through  which  the  company 
operated.  On  both  sides,  a  bench  is  built  in- 
to the  wall  so  as  always  to  furnish  protection 
from  rain. 

An  unexpected  test  of  building  materials 
presented  itself  during  the  San  Francisco 
earthquake,  and  the  architect  for  the  delightful 
bell  tower  on  the  Mills  College  campus.  Miss 
Julia  Morgan,  states  that  it  was  one  of  the 
few  buildings  which  remained  undamaged  in 
that  vicinity. 

Because  it  includes  some  of  the  most  notable 
sculpture  on   the  coast,  the  buildings  of  the 
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Throop  i*olytechnic  Institute  at  Los  Angeles,  Cal.,  may 
have  interest  (Fig.  13).  It  is  a'.l  of  reinforced  concrete, 
even  to  the  tower,  and  was  designed  by  Myron  Hunt, 
of  Los  Angeles.  The  sculpture  was  executed  in  New 
York  and  cast  in  glue  molds  by  a  local  company,  the 
cost  of  this  one  item  being  something  over  $5,000. 
Warm  climates  seem  particularly  suited  to  plain  con- 
crete construction,  and  its  general  adoption  may  par- 
tially be  explained  by  the  cool  appearance  of  the  plain 
surface. 

Concrete,  still  in  its  formative  state  of  develop- 
ment, is  a  comparatively  new  arcliitcctural  material, 
although  structurally  it  has  been  proving  its  perman- 
ence for  many  years.  The  particu'ar  reason  for  gra- 
tification comes  in  the  new  discoveries,  and  new  uses 
to  which  it  is  continually  being  put.     Every  day  there 


Fig.  10.     Gary  water  tower,  Gary,  Indiana. 

arises  some  Philistine  who  has  discovered  something 
new  and  worthy  of  consideration. 

Frederick  Squires,  of  New  York  City,  had  viewed 
with  regret  the  present  slab  and  beam  floor  construc- 
tion. After  several  years  of  study,  he  devised  a  meth- 
od of  duplicating  the  most  intricate  of  cast  ceilings  in 
solid  concrete,  with  a  decided  saving  of  material.  His 
scheme  consists  simply  in  employing  reverse  cofi'ers 
of  moulder's  sand  (Fig.  14)  which -are- f^lacedori  the 
form  before  the  concrete  is  poured.  When  the  fftrms 
are  removed,  the  panels  are  exposed,  the  whole  being 
accomplished  in  one  operation.  Far  more  pleasing 
surfaces  are  obtained  than  were  ever  presented  by  the 
old  plaster-of-paris  method  of  applying  previously  cast 
panels  to  the  work  (Fig.  15). 
•  A  few  years  ago  the  theory  of  applying  concrete 


Fig.  8. — Weston  fire  station,  Weston,  Mass. 

l)y  means  of  a  hose  and  nozzle  met  with  derision,  but 
every  day  we  hear  of  more  work  being  done  by  this 
method,  the  machine  being  designated  as  the  "cement 
gun"  and  the  concrete  "gunite."  An  interesting  piece 
of  work  has  been  accomplished  by  the  Boston  Ele- 
vated Railroad  at  the  foot  of  O  Street,  Boston,  where  a 


Fig.  9.— Power  house,  Witherbee  Sherman,  Port  Henry,  N.Y. 
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Fig.  15. — Sample  of  panelled  ceiling  work  done  with  sand 
or  plaster  moulds. 

garden  fence  has  been  constructed  b\'  this  method. 
The  base  and  posts  are  built  of  concrete  poured  into 
the  forms  in  the  usual  way,  the  posts  being  relieved 
by  protecting  brick  quoins  (Fig.  16).  The  street  face 
of  the  panels  were  shaped  by  means  of  a  wooden  form 
and  each  central  panel  was  faced  with  steel.  The  con- 
crete was  applied  from  the  rear  with  the  cement  gun, 
making  the  panels  lYz  in.  thick  and  the  styles  4  in. 
thick.  The  interesting  point  in  the  operation  is  that 
the  entire  panels  are  made  in  one  piece  and  at  one 
operation. 

The  very  fact  that  concrete  is  simple  in  operation 
has  caused  many  to  undertake  construction  who  are  in 
no  way  fitted  to  carry  it  out,  but  with  proper  super- 
vision even  the  most  unskilled  laborer  can  accomplish 
pleasing  results.  This  has  been  proved  conclusively 
by  the  work  of  the  Aberthaw  Construction  Company 
at  Port  Antonio,  Jamaica  (Fig.  17).  The  fifty-six 
columns  for  the  structure  were  cast  in  sand  molds, 
then  put  into  a  lathe  and  turned  down  and  polished 
so  as  to  expose  the  coarse  aggregate.  An  intensely 
red  coloring  matter  present  in  the  natural  aggregate 
has  given  the  walls  a  light  salmon  tint,  which  is  very 
attractive.  Particular  attention  is  directed  to  the  meth- 
ods of  elevating  the  concrete  to  the  work,  and  judging 
from  the  smiling  faces  of  the  women  shown  in  Fig.  18, 
the  task  does  not  seem  to  be  over-tedious.  For  this 
hard  labor  they  receive  about  25c  per  day.  Able- 
bodied  men  on  the  same  work  receive  about  twice  this 
amount.  Even  with  the  lack  of  artistic  appreciation 
which  the  people  of  this  class  possess,  the  building  has 
been  designed  so  as  to  be  architecturally  pleasing  and 


will  undoubtedly  have  its  effect  in  educating  the  peo- 
ple to  a  better  realization  of  what  constitutes  good 
architecture  and  design. 

A  building  should  be  fitted  to  the  co'untry  in  which 
it  is  to  be  located,  and  more  and  more  attention  is 
continually  being  given  to  the  unity  which  must  exist 
between  the  landscape  and  the  layout  of  concrete  struc- 
tures which  are  to  be  added  as  permanent  improve- 
ments. A  striking  example  of  this  is  to  be  found  on 
the  Duke  Estate  at  Somerville,  N.J.  (Fig.  19),  where 
white  cement  and  white  sand  have  been  used  in  facing 
the  concrete,  in  order,  possibly,  to  give  more  contrast 
against  the  natural  beauty  of  the  surroundings.  The 
bridge  (Fig.  20)  harmonizes  with  the  rest  of  the  work 
but  might  be  improved  if  the  surface"  markings  were, 
eliminated — the  general  lines  eccentuated  by  bush- 
hammering,  or  some  one  of  the  other  numerous  inter- 
esting surface  treatments,  to  which  concrete  may  be 
subjected. 

In  a  similar  manner  the  concrete  posts  which  have 
been  added  to  the  Lake  Shore  Drive  in  Chicago,  not 
only  add  materially  to  the  dignity  and  beauty  of  this 
boulevard  but  are,  themselves,  better  set  off  by  being 
so  well  located  (Fig.  21).  Imagine  this  particular  de- 
sign on  South  Clark  and  Harrison  Streets.  For  a 
while  the  posts  would  look  entirely  out  of  harmony 


Fig.  16.— Cement  gun  construction  on  wall  of  the  Boston 
Elevated  Railway. 


Fig.  17. — Concrete  construction  in  Jamaica,  showing  the 
method  of  elevating  concrete. 

with  their  surroundings,  but  there  is  every  probabil- 
ity that  their  advent  would  produce  a  desire  on  the 
part  of  the  property  owners  to  clean  up  the  streets  and 
buildings  so  as  better  to  accord  with  the  dignity  of  the 
lamp  standards. 

A  note  on  the  method  of  construction  of  these  poles 
may  be  of  interest  since  they  are  of  reinforced  con- 
crete, cast  in  one  piece  including  the  base  (Fig.  22). 
Phe  surfacing  is  made  of  a  special  mixture  of  cement, 
dark  red  Wisconsin  granite,  and  a  small  amount  of 
mica,  which  is  washed,  after  removing  from  the  mold, 
with  a  weak  solution  of  hydrochloric  acid.  The  design 
is  the  result  of  a  contest  in  the  Chicago  Architectural 
Club,  the  successful  contestant  being  John  Hamilton. 

Of  a  similar  nature  is  the  work  on  the  concrete  rail- 
ing around  Jackson  Park  Harbor,  also  in  Chicago  (Fig. 
ITf').  Here,  as  before,  the  concrete  depends  for  its 
beauty  upon  the  surroundings  rather  than  upon  the  ex- 
cellence of  the  design,  although  it  is  well  agreed  that 
little  could  be  added  Which  would  improve  the  dignity 
and  solidity  indicated  by  this  superior  example  of  a 
concrete  railing.  The  white  surface  is  obtained  by  the 
use  of  limestone  screenings  which  emphasizes  the  im- 
portant part  the  aggregate  plays  in  determining  the 
color  of  the  concrete  into  which  it  enters. 
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Fig. 


18. — Concrete  elevators  on  con- 
struction work  in  Jamaica. 


Fig.  21. 


-Lake  Shore  Drive,  Chicago,  with  concrete  lamp 
standards. 


The- attention  which  is  beinf^  paid  to  the  design  of 
improvements  which  will  harmonize  with  the  sur- 
roundings may  well  be  illustrated  by  the  work  of  the 
B.  &  O.  Railroad,  on  its  Independence  Boulevard  via- 
duct, Chicago  (Fig.  24).  A  total  of  some  twelve  to 
fifteen  different  designs  were  prepared  and  only  after 
careful  consideration  was  one  finally  decided  upon, 
which  the  railroad  officials  thought  would  be  suitable 
to  submit  to  the  Park  Board.  How  well  they  suc- 
ceeded is  evident.  Were  the  plain  steel  structure  con- 
sidered by  itself,  a  realization  could  be  had  of  the  tre- 
mendous improvement  which  has  been  effected  by  the 
simple  addition  of  the  reinforced  concrete  covering. 
Some  of  the  earlier  work  of  the  B.  &  O.  Railroad  shows 
an  entirely  different  method  of  handling  concrete,  de- 
pending upon  inlaid  tile  for  decoration  rather  than  up- 
on the  excellence  of  the  design  (Fig.  25).  Of  course, 
as  this  bridge  is  located  on  West  Ogden  Avenue,  Chi- 
cago, there  is  nothing  in  the  way  of  beautiful  landscape 
to  mention  and  probably  the  officials  believed  that  a 


little  brightening  of  the  concrete  surface  would  relieve 
the  monotony  of  a  busy  business  street.  But  work  of 
this  kind  is  extremely  expensive  and  can  best  be  illus- 
trated by  a  comparison  of  this  bridge  with  the  Inde- 
pendence Boulevard  structure  which  is  of  250-ft.  span. 

The  Ogden  Avenue  Viaduct  is  135  ft.  between  abut- 
ments, and  yet  the  cost  of  concrete  finish  and  inlay  tile 
was  greater  than  the  total  for  the  other  structure  of 
250-ft.  span.  A  simpler  structure  has  been  designed 
for  Sacramento  Boulevard  (Fig.  26),  but  as  this  street 
is  much  narrower  than  Independence  Boulevard,  nat- 
urally an  entirely  different  method  of  treatment  was 
necessary  and  the  lines  have  been  made  to  follow  some- 
what along  the  Mission  style. 

Concrete  surfacing  not  only  protects  the  steel,  mak- 
ing painting  unnecessary,  but  it  improves  the  general 
aspect  of  the  structure.  This  is  well  illustrated  by  a 
very  unimposing  viaduct  in  Pittsburgh  which  recently 
was  found  to  be  rusting  away  for  lack  of  paint.  Feel- 
ing that   the   structure's   existence   was   justified,   the 


Fig.  19, 


-Concrete  retaining  wall  and  balustrade  on 
Duke  Estate,  Somerville,  N.  J. 


Fig. 


20. — Concrete  arch  bridge  on  the  Duke  Estate, 
Somerville,  N.  J, 
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officials  made  arrangements  to  cover  the  steel  with 
concrete,  in  much  the  same  manner  as  has  been  used 
by  the  B.  &  O.  Railroad,  although  no  particular  at- 
tempt was  made  at  architectural  effect.  Nevertheless, 
the  appearance  of  the  viaduct  has  been  improved  and 
its  life  undoubtedly  materially  lengthened. 

Another  railroad  which  is  paying  particular  atten- 
tion to  the  appearance  of  its  viaducts  is  the  New  York, 
Chicago  &  St.  Louis  Railroad,  under  the  supervision 
of  A.  J.  Himes,  Engineer  of  Grade  Elimination.  In  the 
majority  of  instances  the  attempts  have  been  thorough- 
ly successful,  although  at  Maysfield  Road,  Cleveland, 
the  structure  may  be  questioned  as  to  its  pleasing 
architecture.  A  great  number  of  arches  with  short 
columns  has  not  only  made  a  large  amount  of  form 
uoik  necessai}'  but  has  hardly  justified  the  expense 
involved. 

More  pleasing  wuik  has  been  accomplished  on  the 
Euclid  Avenue  Bridge  and  at  probably  less  unit  ex- 
pense (Fig.  27).  In  Cleveland,  also,  attention  has  been 
paid  to  the  combination  of  landscape  with  structure, 
as  indicated  by  the  East  Boulevard  Bridge  (Fig.  28), 
which  is  particularly  well  located  so  far  as  the  con- 


Fig.  28.— East  Boulevard  Bridge,  New  York,  Chicago  &  St. 
Louis  Railroad,  Cleveland,  Ohio. 

tour  and  beauty  of  the  surrounding  country  is  con- 
cerned. The  color  which  has  been  added  to  the  arch 
atid  kbuttiients  tends  otlly  to  brighten  the  picture  and 
improve  the  general  impression.  The  paneling  for  this 
bridge  has  all  been  finished  with  a  bush-hammer  and 
the  red  framing  was  obtained  by  mixing  iron  oxide 
with  the  concrete. 

As  has  been  stated,  massive  structures  are  impres- 
sive, irrespective  of  their  design  or  location,  but  the  in- 
terest is  generally  enlivened  by  such  a  waterfall  and 
stream  as  is  included  in  the  photograph  of  the  concrete 
bridge  at  Spokane,  Washington  (Fig.  29).  The  design 
is  undoubtedly  excellent  and  would  stand  alone,  uncri- 
ticized,  but  the  touch  of  romance  which  the  scenery 
furnishes  engages  the  attention  and  makes  the  pic- 
ture more  alluring  than  that  of  the  Paulinskill  Viaduct 
of  the  Lackawanna  Railroad  at  Hainesburgh,  N.J. 
Though  equally  well  designed,  it  is  surrounded  by  un- 
interesting prairie  on  every  side,  which,  of  course,  can- 
not by  any  means  be  charged  against  the  bridge  design. 
(Concluded  in  next  issue). 


The  great  Ashokan  aqueduct  to  supn'--  the  city  of 
New  York,  now  in  course  of  construction,  is  the  only 
modern  hydraulic  enterprise  intended  mainly  for  do- 
mestic and  industrial  use,  that  compares  fairly  with  the 
Los  Angeles  aqueduct.  The  New  York  aqueduct 
crosses  the  Hudson  over  a  thousand  feet  beneath  the 
river  bed.  and  it  will  furnish  the  metropolis  with  500,- 


000,000  American  gallons  daily  at  a  cost,  including  its 
various  reservoirs,  of,  roughly,  $170,000,000.  The  Los 
Angeles  aqueduct  has  not  much  more  than  half  the  ca- 
pacity of  the  Ashokan ;  but  it  is  about  twice  as  long, 
passes  through  an  incomparably  rougher  country,  and 
its  cost,  when  completed,  will,  it  is  said,  be  less  than 
one-fifth  that  of  the  great  New  York  enterprise. 


Reinforced    Concrete   Bridge   Subjected    to 
Heavy  Test  Load 

A  heavy  test  load  on  a  40-ft.  reinforced  concrete 
highway  bridge  was  made  in  1911-12  by  the  Illirtoi;* 
Highway  Commission  under  the  direction  of  A.  ^7. 
Johnson,  the  engineer  for  the  Commission.  The  bridge 
under  test  was  a  40-ft.  reinforced  concrete  girder  bridge, 
in  which  the  two  outside  girders  and  floor  were  of  mo- 
nolithic construction.  It  was  designed  for  the  usual 
loading  of  125  lb.  per  sq.  ft.  uniform  load  or  a  24-tort 
traction  engine  load  distributed  over  an  area  10  X  12  ft^ 
It  was  completed  about  January  1,  1908,  and  was  test- 
ed for  small  loads  several  times  previous  to  July,  1911/ 
when  the  load  here  noted  was  placed  and  continued 
from  that  time  until  September,  1912.  Deflection  and 
deformation  measurements  were  made  at  different 
times  during  the  entire  loading.  The  maximum  load 
was  equivalent  to  309  tons  per  pirder,  in  addition  to  the 
weight  of  the  bridge,  and  the  floor  slab  carried  an  ap- 
plied load  of  418  tons  for  over  a  year  without  signs  of 
serious  stress.  These  loads  amount  from  nine  to  thir- 
teen times  the  maximum  load  that  a  bridsre  of  this  kind 
would  be  expected  to  carry  in  service.  The  maximum 
stress  of  the  longitudinal  girder  steel  as  determined 
from  the  deformation  measurement  was  about  25,000 
lb.  per  sq.  in.  The  stress  computed  for  the  same  load 
under  the  assumption  that  steel  for  the  girders  takes 
all  the  tensile  stress,  is  47,000  lb.  per  sq.  in.  It  is  rather 
difficult  with  the  irregular  section  of  the  bridge  to  de- 
termine the  exact  position  of  the  neutral  axis  from 
theoretical  considerations,  but  it  is  evident  from  the 
difference  between  the  two  figfures  given  above  that 
the  concrete  must  have  carried  in  tension  a  consider- 
able part  of  the  stress. — Engineering  News. 


Three-hinged  skew  arches  of  reinforced  concrete 
were  built  over  the  Berlin-Spandau  canal  in  Berlin, 
Germany,  two  years  ago.  One  of  the  bridges  has  a 
snan  of  15714  ft.  and  a  rise  of  16.4  ft.,  with  a  skew  of 
35  deg.  from  square  crossing  (intersection  angle  55 
des".)  ;  the  ring  is  26  in.  thick  at  crown,  and  42  in.  thick 
at  the  maximum  in  the  haunches.  The  other  bridee  has 
a  span  of  148  ft.,  a  rise  of  14.7  ft.,  and  a  skew  of  22  deg. 
(intersection  angle  68  deg.).  The  hinges  are  steel 
castings,  and  the  hinge  lines  are  parallel  to  the  abut- 
ments, i.e..  parallel  to  the  canal  axis,  instead  of  being 
stepped.  Dowels  in  the  hin?es  prevent  slidine  along 
the  joint,  under  the  slinping  force  due  to  the  skew  be- 
tween arch  thrust  and  hinge  line.  The  arches  were  cal- 
culated as  staticallv  indeterminate  structures,  there  be- 
ing horizontal  and  vertical  torsion  moments  at  the 
crown  in  addition  to  the  crown  thrust.  The  desiarner. 
W.  Nakonz,  states  that  these  moments  are  small  and  it 
is  sufficient  to  calculate  as  for  a  square  three-hituTed 
arch.  The  bridsres  were  built  bv  Dyckerhoff  &:  Wid- 
mann.  These  bridees  showed  large  crown  deflection 
on  striking  centers.  234  in.  in  the  larger  bridee  and  3% 
in.  in  the  smaller,  with  increase  of  snan  length  by  about 
1  in.  The  abutments  are  founded  on  gravel.  The 
acute  angles  of  the  arch  abutments  are  subjected  to  ex- 
cess thrust  in  such  bridges. 
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To   Set  Out  Spirals   by   Offsets  from 

Long  Chord 


By  E.  S.  M.  Lovelace,  M.  Can.  Soc.  C.  E. 


THE  following  method  of  setting  out  spirals  was 
worked  out  by  the  writer  when  Division  Engi- 
neer on  the  Quebec  &  Saguenay  Railway,  and 
such  good  results  were  obtained  by  its  use  that 
it  may  be  of  interest  to  lay  it  before  the  Members  of  the 
Society. 

The  location  of  this  railway  (on  the  section  now 
under  construction  between  Quebec  and  Murray  Bay) 
for  the  greater  part  of  its  length  follows  closely  the 
north  shore  of  the  St.  Lawrence  River,  an  almost  ab- 
solutely level  line  being  obtainable  at  the  expense 
naturally  of  a  great  deal  of  curvature. 

There  are  a  couple  of  tunnels,  and  some  of  the 
smaller  inlets  have  been  crossed  on  rock  filled  cri)>- 
work,  but  for  the  most  part  a  bench  to  carry  the  line 
ha.s  been  blasted  out  of  the  rock. 

The  rock  clififs  on  the  shore  side  rise  almost  verti- 
cally to  heights  ranging  from  one  hundred  to  a  thou- 
sand feet,  and  to  reduce  the  cost  of  the  work  curves 
running  from  one  to  ten  degrees  have  been  used  liber- 
ally, the  connecting  tangents  being  necessarily  of  no 
great  length. 

The  profile  of  the  natural  surface  on  the  centre  line 
therefore  presented  the  appearance  of  a  comb  with 
very  long  teeth  and  the  cross-sectioning  and  setting 
out  of  the  work  for  the  contractors  was  in  consequence 
very  arduous,  at  spots  dangerous. 

The  difficulty  was  largely  added  to  owing  to  the 
tides,  there  being  a  rise  and  fall  of  about  twenty  feet 
in  this  vicinity.  This  meant  that  at  some  places,  only 
when  the  tide  was  out,  or,  for  about  a  couple  of  hours 
each  day,  could  any  work  be  even  attempted. 

Almost  invariably  the  beginning  of  spiral  was  found 
to  fall  in  a  hollow,  behind  some  large  boulder,  half  way 
up  a  slope,  or  at  some  other  equally  undesirable  point, 
and  immediately  in  front,  perhaps,  would  be  a  pin- 
nacle of  rock.  In  order  to  continue  the  spiral,  a  hub 
would  have  to  be  placed  on  top  of  this  pinnacle  and 
the  whole  spiral  then  swung  from  a  backsight  of  say 
less  than  thirty  feet.  Add  a  couple  more  intermediate 
hubs  in  order  to  reach  the  end  of  the  spiral  (these 
were  scarcely  ever  over  two  hundred  feet  in  length) 
and  it  will  be  seen  that,  using  the  method  of  deflection 
angles,  a  considerable  amount  of  field  calculations 
would  be  necessary  and  then,  in  order  to  get  results 
even  approximately  correct,  careful  chaining  and  most 
accurate  instrumental  work  would  be  required  and  in 
the  writer's  experience  neither  the  one  nor  the  other 
is  the  easiest  thing  in  the  world  to  obtain. 

The  above  facts  are  only  mentioned  to  show  the 
difficulty  under  such  conditions  attending  the  setting 
out  of  spirals  in  the  ordinary  way  by  deflection  angles 
and  the  method  about  to  be  described  suggested  itself 
to  and  was  put  in  shape  by  the  writer  to  overcome 
some  of  such  difficulties. 

Afterwards  it  was  seen  that  the  method  was  cap- 
able of  enlargement  and  applicable  to  other  cases  not 
at  first  foreseen. 

By  using  the  long  chord  of  the  spiral,  the  instru- 
mental work,  at  least,  at  once  greatly  simplified  itself, 
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for  the  angle  CAP  (*  on  the  accompanying  diagram), 
being  turned  oflf  in  the  first  instance,  it  was  only  a 
question  of  prolonging  a  straight  line  to  the  li.C.C. 
(beginning  of  circular  curve.) 

Usually  in  a  case  such  as  described  above,  where 
the  first  hub  is  only  a  short  distance  from  the  B..S.  it 
would  be  found  possible  to  place  also  a  reference  mark 
forward  or  to  the  rear  on  the  same  line,  and  such  mark, 
in  place. of  the  sliort  back  sight  to  the  B.S.  would  be 
used  for  the  further  prolongation  of  the  chord. 

It  may  at  once  be  stated  that  the  writer  does  not  for 
a  moment  advocate  this  in  all  cases,  to  the  exclusion 
of  other  methods.  On  unbroken  ground  the  spirals 
can  be  put  in  accurately  enough  and  perhaps  more  ex- 
peditiously in  the  ordinary  way,  using  deflection  an- 
gles, than  by  any  other  method,  but  where  the  sur- 
face is  very  rough  (requiring  intermediate  hubs),  the 
experience  of  the  writer  is  that  the  work  is  greatly  sim- 
plified if  the  setting  out  of  the  spiral  be  done  by  offsets 
measured  from  the  long  chord. 

In  a  trial  location,  through  wooded  country  too, 
the  advantage  of  this  method  is  at  once  apparent,  as  it 
is  only  necessary  to  set  off  and  cut  out  the  long  chord 
of  the  spiral,  the  rodman  taking  a  shot  to  the  right  or 
left  of  the  chord,  should  the  ground  require  it. 

Usually  speaking,  it  will  only  be  necessary  to  take 
such  readings  at  the  middle  point  of  the  spiral,  which, 
as  shown  on  the  diagram,  is  always  at  a  distance  from 
the  long  chord  of  one-and-a-half  times  the  shift,  H,  the 
shift  being  the  distance  which  the  main  curve  has  been 
thrown  back  from  the  tangent. 

The  formulae  (1)  to  (5)  were  submitted  by  the 
writer  in  a  paper  on  Transition  Curves  read  before  the 
Society  on  December  7th,  1899,  and  as  most  of  them 
are  familiar  and  found  in  one  form  or  another  in  other 
discussions,  the  writer  does  not  propose  to  deal  further 
with  them  here. 

(L» S") 

Number  (6)   however,  h  ^  4  HS r-; — --,  to  be 

used  in  connection  with  the  method  under  discussion, 
is  what  the  writer  would  particularly  like  to  draw  at- 
tention to.  In  it,  given  the  shift  H  of  the  main  curve 
from  the  original  tangent  and  the  total  length  L  of  the 
spiral,  then  h  (the  ofifset  from  the  long  chord  to  a 
point  at  a  distance  s  along  the  spiral  from  the  B.S.) 
can  be  calculated. 

It  is  a  maximum  when  s  =    -—5-  its  value,  h  max, 

8  L  3 

being  -  H  V3  =  1.54  H;  when  s  =  -  ,  h  =   ^   H  = 

9  22 

1.5  H,  that  is  the  offset  from  long  chord  to  centre  of 
spiral  is  always  three-halves  of  the  shift. 

For  use  in  the  field  No.  6  can  be  thrown  into  the 


iorm  given  in  (7)   hn 


,  ^,  ^,  (A'— N')      , 

4  H  N  -^^ T-j — -  where  the 

A 


spiral  is  supposed  divided  into  any  number  of  chords 
of  equal  length.  As  spirals  are  not  usually  of  a  greater 
length  than  three  hundred  feet,  it  will  not  often  be 
necessary  to  use  more  than  eight,  which  would  give 
chords  of  about  forty  feet  in  length,  but  of  course  when 
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required,  any  number  (a)  of  chords,  odd  or  even,  may 
be  used,  and,  after  substitution  in  (7),  the  results  work- 
ed out  in  the  manner  indicated. 

In  most  instances,  however,  using  spirals  of  two 
hundred  feet  and  under,  four  chords  or  a  —  4  will  be 
found  sufficient,  and  then  the  offset  to  the  end  of  the 

lirst  chord  will  always  be  -  H,  to  the  end  of  the  second 
or  middle  point  of  the  spiral  -  11,  and  to  the  end  of  the 
third  -  H. 

16     . 

Using  six  and  eight  chords  the  results,  as  shown 


(be  the  same  small  or  great),  there  would  be  involved 
the  question  of  measuring  the  offsets  exactly  at  right 
angles  to  this  chord,  a  thing  tedious  and  very  difficult 
to  do  even  approximately  in  the  field. 

The  proper  way  is  to  chain  (using  the  chord  length 
chosen)  along  the  spiral,  from  point  to  point,  in  the  or- 
dinary way. 

The  picket  man  alone  moves  along  the  long  chord 
holding  (to  steady  it  as  the  measurement  is  taken)  the 
brass  end  of  the  tape  against  a  picket,  the  front  chain- 
man  with  chain  tightly  drawn  finding  the  correct  posi- 
tion of  the  point  by  reading  off  on  the  tape  the  offset 


TO  SET   OUT  SPIRALS  BY  OFFSETS  FROM  LONG  CHORD. 


R  «  r«diul  of  n\»n)  Cunt 

H   -    8lii(+ 

L  -  Un^+K   of  Spiwl 

C  -diord     o(    Sp.Ml 

6  ' (\i\\rc\\or)  an^t  in  i»iihu<«J+o  BC.C 

S'  flny  dis^tnce    from  A  aloni  ^Piw' 

n  •   offset     fiom    lon^     diord    +• 
^\vA  dit+ant     s  fro*)    A 


8  -  573  -^  '1.0  e  >•  7  "i>"*« 

(3) 


H 


L 

,AB  -   i^  -  5.  U_ 
C    -     L  -  at  h::      (^) 
L    »     c  +  3i   iL.     (5) 


AfOT£}-   n  /■*■#  minimum  W/»  ^"Ufc. 
ff>^  i*.  effs«f  *  ceifrv  of  S/>ir«/ 


Suffote  L  diiidu/ info     a    ^Aords,  f^tn /tnjf/i  <>f"i€e^rd 
Wau/d   /«    X    mnc/  /tn^fA    fnm^   to  end  0/  1'^    chord 
r/ould  ie  i/i  fubdifufin^     tL    /or    S  ii>  (6)     iAen 

■eC  ^       a, 

4    -    4HH:U^'^       ir)      ,,,„.,.,,,,„      MC...5.^C.». 

•  «-<r,  A,-i£M,A'  3^f/,A,-Jt-f/,A,-iSM,  <(  -  •^ '*',  <i  -  «» 

•  ««r  A,.CAf^,  4'  ji//.  A..  <i£  H,  A^-xH,A^.iS£  M,A.  ■^H,Aj.!e£,//^A~o 


on  diagram,  can  be  tabulated  (expressed  decimally  per- 
haps to  simplify  field  computations)  and  marked  in 
the  field  book  for  reference. 

A  word  with  regard  to  the  actual  field  work,  for  in 
the  experience  of  the  writer,  engineers  (especially 
young  ones),  so  often  use  bad  judgment,  and  choose  in 
practice,  so  far  as  the  obtaining  of  accurate  results  is 
concerned,  the  poorer  of  two  ways  of  doing  a  thing. 

For  instance,  while  of  course  it  would  be  ;jlright  to 
cliain  along  the  chord  if  only  the  B.C.C.  is  to  be  estab- 
lished (as  when  going  through  bush),  it  would  be  very 
bad  practice  indeed  to  do  so  when  setting  out  interme- 
diate points  on  the  spiral,  for,  quite  apart  from  the 
actual  difference  in  length  of  the  spiral  and  its  chord 


called  out  to  him  by  the  man  at  the  instrument. 

The  transitman  sights  to  the  side  of  the  picket  or, 
what  comes  to  the  same  thing,  the  exact  end  of  the 
brass  ring  of  the  tape,  the  picket  man  moving  this  end 
up  or  down  on  the  picket  so  as  to  keep  it  approximately 
level  with  the  end  held  by  the  chainman. 

It  is  only  necessary  for  the  picketnian  to  keep  some- 
where near  the  position  where  a  perpendicular  drop- 
ped from  the  point  being  staked  out  would  hit  the  long 
chord,  for  the  effect  on  the  measured  offset  of  his  being 
a  few  inches  one  way  or  the  other  would  be  inappre- 
ciable. 

In  giving  final  track  centres,  the  position  of  the 
stake  is  first  found,  the  stake  driven,  and  then  the  exact 
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position  of  the  tack  on  the  stai<e  can  be  found,  by  tak- 
ing a  fresh  sight  and  measurement. 

In  this  way  it  will  be  seen  that  it  is  feasible  to  set 
out  points  on  the  spiral  easily  with  no  greater  error 
than  say  an  eighth  of  an  inch.  On  the  other  hand,  if 
the  attempt  be  made  to  put  in  the  spiral  in  the  ordinary 
way  by  deflection  angles,  any  instrument  man  knows 
that  it  is  impossible  even  with  the  most  careful  mani- 
pulation to  set  off  the  angles  and  be  sure  that  there  is 
not  at  least  an  error  of  say  half  an  inch.  While  of 
course  it  may  be  argued  that  this  is  close  enough  for 
the  most  exacting  practice,  still  the  fact  remains  that 
of  the  two,  that  of  offsetting  from  the  long  chord  as 
outlined  above  is  the  more  accurate  method. 

It  frequently  happens  that  the  end  of  a  viaduct  or 
trestle  is  on  a  spiral  and  then,  the  accuracy  and  ease 
with  which  points  on  the  spiral  could  again  and  again 
be  laid  down  in  exactly  the  same  position  as  the  work 
progresses,  would  tend  to  recommend  the  use  in  such  a 
case  of  this  method  of  offsetting  from  the  long  chord. 

For  e'.ectric  tramways,  etc.,  where  the  spirals  are 
short,  the  above  method  and  conclusions  apply,  the 
only  difference  being  that  it  might  be  more  convenient 
at  times  to  use,  in  place  of  a  transit,  a  piece  of  twine 
actually  stretched  to  mark  out  the  long  chord,  the  off- 
sets to  points  on  the  spiral  being  measured  directly 
from  this  line. 

When  locating  on  side  hill,  or  when,  for  one  reason 
or  another  a  line  has  to  be  very  closely  fitted  to  the 
ground,  a  problem  frequently  occuring  is  that  case 
where  a  fixed  tangent  has  to  be  connected  with  a  curve 
already  established.  Should  a  simple  curve  answer  the 
purpose  well  and  good;  but  it  will  often  happen  that 
the  requirements  necessitate  the  use  of  a  compound 
curve,  and  in  that  event,  a  simpler  solution,  the  writer 
has  found,  is  to  at  once  employ,  in  place  of  the  com- 
pound, one  long,  continuous  spiral.  While  the  ele- 
ments of  such  a  spiral  could  doubtless  be  worked  out 
using  the  ordinary  methods,  yet  nevertheless,  the  solu- 
tion is  given  here  as  the  question  of  setting  out  the 
spiral  simplifies  itself  to  some  extent  by  using  offsets 
from  the  long  chord. 

Referring  to  the  diagram  and  formulae;  suppose 
AC  the  fixed  tangent  and  PQ  the  established  curve. 

Find  T  the  point  of  intersection  of  the  tangent  to 
the  curve  at  P  with  AC. 

Measure  PT  and  the  angle  PTN  =  3». 

In  the  triangle  PTA,  the  side  PT  and  angles  PAT 
=  9  and  TPA  =  2*  are  known  and  therefore  the  sides 
PA  and  TA  can  be  calculated. 

Also,  NP  =  PT  Sin.  PTN  =  4H  (nearly)  is  known. 

Use  J4NP  as  a  value  for  H  in  formula  (5),  C  being 
the  side  PA,  and  get  the  length  L  of  the  spiral. 

Knowing  *  and  L,  the  radius  of  curvature  r  of  the 

573  L 
spiral  at  P  is  given  by  (1)  r  =  — ^ — ,  *  being  express- 
ed in  minutes. 

An  accurate  value  of  H  can  then  be  found  from 

TA  is  measured  off  along  the  tangent  and  A  be- 
comes the  B.S.  The  spiral  is  then  staked  out  as  de- 
scribed above  by  placing  the  instrument  at  A  or  P  and 
measuring  the  offsets  from  the  long  chord  A  P. 

It  should  be  noted  that  r,  the  radius  of  curvature  of 
the  spiral  at  P  (supposing  P  has  been  chosen  at  ran- 
dom on  the  ground),  is  not  necessarily  equal  in  length 
to  R  the  radius  of  the  main  curve ;  neither  is  it  essen- 


tial that  it  should  be  so,  for  the  point  P  can  then  be  re- 
garded simply  as  a  point  of  compound  curvature. 

If  thought  necessary,  however,  the  position  of  the 
point  on  the  established  curve  where  r  would  equal  R 
could  be  found  by  using  the  work  done  as  described 
above  upon  which  to  base  a  new  calculation,  for 

NP  -h  R  cos  PTN  —  R  would  give  the  value  of  U 
for  the  required  spiral 

then  L  =  V24  RH  by  (2) 

and  *  =  — T^ —  by  (1) 

therefore  the  point  required  on  the  established  curve 
would  be  found  forward  or  backward  from  P  accord- 
ing as  3*  is  greater  or  less  than  PTN,  the  actual  dis- 
tance "on  this  main  circular  curve  corresponding  to  a 
central  angle  of  (3«  —  PTN). 

Precisely  the  same  problem  as  the  above  occurs  at 
times  when  giving  final  track  centres  on  construction. 
In  such  cases  it  is  usually  the  result  of  incorrect  meas- 
urements or  inaccuracies  in  the  instrumental  work 
which  have  crept  in  during  the  progress  of  the  work. 

Of  course  it  might  be  argued  that  such  errors 
should  not  have  been  made,  but  the  fact  remains  that 
to  a  greater  or  lesser  extent  they  are  always  present 
and  must  therefore  be  considered. 

What  happens  frequently  is  this :  the  points  A  and 
P  on  the  diagram,  that  is  the  beginning  and  end  of  the 
spiral  have  perhaps  been  referenced  at  the  time  the  lo- 
cation was  made  and  therefore  at  a  time  when  the 
natural  surface  of  the  ground  was  in  quite  a  different 
condition  from  its  present. 

When  track  centres  are  being  given  these  points  are 
again  run  in  but  are  found  now  not  to  have  the  same 
relative  position  to  one  another  that  they  had  origin- 
ally. 

The  point  A  has  perhaps  moved  a  couple  of  inches 
to  one  side  of  its  original  position,  and  the  point  P  an 
inch  or  two  to  the  other,  so  that  when  the  transit  is 
set  up  at  A  and  sighted  to  P  the  actual  angle  between 
the  tangent  and  P  does  not  agree  with  the  original 
angle  *. 

The  discrepancy  may  be  small  and  negligible,  or  it 
may  amount  to  several  minutes,  in  which  case  some 
adjustment  will  be  found  necessary. 

Very  often  the  easiest  way  to  make  this  adjust- 
ment (more  especially  when  the  main  curve  is  already 
lined  up  and  its  position  therefore  fixed)  is  to  proceed 
in  the  manner  indicated  above,  that  is  set  up  at  P,  run 
in  and  measure  the  line  PT,  measure  the  angle  PTN, 
which  is  three  times  the  new  spiral  angle,  calculate 
the  distance  TA,  measure  it  out  along  the  tangent  and 
thus  get  the  new  position  of  the  B.S.  The  spiral  can 
then  be  run  in  either  by  deflection  angles  or  by  off- 
sets from  the  long  chord.  TP  will  of  course  be  a  tan- 
gent to  both  spiral  and  main  curve  at  P,  but  as  pre- 
viously mentioned  the  radii  of  spiral  and  main  curve  at 
P  will  not  of  necessity  be  exactly  equal. 


Bellefontaine,  Ohio,  claims  to  have  the  oldest  con- 
crete road  ever  built.  The  road  was  built  twenty  years 
ago  and  is  still  in  a  good  state  of  preservation,  bemg 
still  used  for  heavy  traffic  every  day.  The  pavement 
consists  of  a  4-inch  concrete  base  and  a  2-inch  wearing 
surface;  the  base  being  1:2:4  machine  mixed  gravel 
concrete  and  the  toi)  a  1 :1  mixture  of  cement  and  bank 
sand.  Tiic  concrete  base  was  laid  quite  dry,  was  thor- 
oughly tamped  and  the  top  was  laid  closely,  behind  the 
base.  This  pavement  was  laid  really  in  blocks  five  feet 
square.  To  afford  a  foothold  for  horses  the  surface, 
after  being  smoothed  with  a  trowel  was  roughened. 
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Organizing  and  Executing  the  Construction  of  a  Reinforced 
Concrete  Industrial  Building* — Part  1 


By  Leonard 

SEEING  that  sometimes  the  owner  takes  an  active 
interest  in  the  execution  of  the  work,  although 
he  deals  through  his  engineer  or  arcliitcct,  it  is 
of  considerable  importance  to  know  his  tempera- 
ment and  point  of  view.  Greater  harmony  will  thus 
be  obtained.  The  engineer  will  do  well  to  bring  botli 
parties  together  early  and  often.  There  is  the  owner 
who  has  not  been  seen  at  the  time  of  that  payment,  and 
the  one  who  is  in  evidence  every  day — the  one  who  has 
a  technical  training  and  knows,  and  the  one  who  does 
not  know  about  construction,  but  thinks  he  does,  and 
personally  mixes  into  the  work  commonly  considered 
as  the  engineer's.  If  the  engineer  is  weak-kneed  with 
the  last-named  type  of  owner  expense  and  misunder- 
standing are  almost  certain  to  result,  primarily  because 
no  man  can  serve  two  masters,  and,  secondarily,  be- 
ceause  an  ignorant  master,  the  owner,  is  never  satis- 
lied.  If  there  is  a  very  strong,  fair-minded  engineer 
who  commands  the  respect  of  his  client  there  is  little 
trouble  with  any  type  of  owner. 

Then  it  is  necessary  to  study  the  engineer  or  archi- 
tect and  consider  his  method  of  handling  and  supervis- 
ing work.  The  methods  of  some  engineers  are  radical- 
ly different  from  those  of  others;  this  has  a  marked 
bearing  upon  the  cost  of  the  work  and  sometimes  on  its 
desirability  to  the  contractor.  The  contractor  must 
determine  what  sort  of  treatment  he  will  receive.  No- 
thing adds  to  the  price  of  a  bid  like  uncertainty,  whe- 
ther it  be  in  the  temperament  of  engineer  and  owner 
or  in  unknown  construction  problems. 

In  one  case  where  a  number  of  local  firms  were  in- 
vited to  bid  on  a  certain  large  building  for  an  architect 
who  was  well  known  always  to  rule  in  favor  of  his 
client,  irrespective  of  the  merits  of  the  case,  the  suc- 
cessful bidder,  after  figuring  full  measure  on  all  quan- 
tities, added  this  item — "Humor  architect" ;  the  item 
was  10  per  cent,  of  the  contract..  It  is  safe  to  presume 
that  all  other  competitors  placed  this  contingency  at  a 
higher  figure.  Such  a  man  could  not  get  a  reasonable 
bid  from  any  one  who  knew  him,  and  he  certain.y 
could  not  expect  to  let  work  advantageously  to  guile- 
less strangers. 

One  of  the  great  problems  which  the  contractor  has 
to  face  is  that  of  the  inspector  who  represents  the  en- 
gineer on  the  work.  A  thoroughly  competent  inspec- 
tor is  a  great  help  to  the  contractor  and  very  benefi- 
cial in  the  results  obtained.  An  incompetent  one  is 
exactly  the  reverse.  The  writer  recognizes  the  diffi- 
culties the  engineer  labors  under  in  selecting  his  in- 
spector. The  duties  are  not  hard,  and  to  the  man  with 
ability,  ambition  and  push,  the  close  confinement  to 
long  hours  of  attendance  on  the  work,  with  little  to 
do  except  keep  his  eyes  open,  is  too  irksome  to  be  long 
endured,  even  at  a  good  salary,  and  this  desirable  type 
soon  moves  to  what  he  considers  better  employment. 
The  most  important  thing  to  consider  in  the  appoint- 
ment of  an  inexperienced  man  is  his  temperament.  He 
must  have  an  even  temper  not  easily  rufHed,  be  con- 
siderate yet  firm,  always  diplomatic,  and  be  capable 
of  performing  his  duties  acceptably  to  his  employer. 

The  superintendent  for  the  contractor  is  necessarily 

«  From  a  paper  published  by  the  Association  of  Entiineering  Societies 
and  abstracted  by  the  Engineering  Record. 


C.  Wason 

better  informed  and  trained  in  construction,  an  execu- 
tive who  is  constantly  directing  others  and  quick  to 
resist  for  the  good  of  the  service  insubordination  or 
usurpation  of  the  duties  for  which  he  is  held  to  strict 
account  by  his  employer.  In  other  words,  he  is  train- 
ed to  be  an  autocrat.  This  temperament  does  not  take 
kindly  to  being  bossed  by  a  younger  man  admittedly 
with  less  experience.  Therefore,  the  inspector  must 
have  the  above-named  qualities  and  also  must  not  con- 
sider it  a  persona!  atifront  when  his  orders  are  over- 
rided.  He  will  make  some  mistakes  which  the  engi- 
neer will  correct,  and  many  more,  alas,  which  his  chief 
will  never  hear  about,  although  they  make  unnecessary 
expense  and  may  afTect  his  chief's  professional  reputa- 
tion. He  is  put  in  a  trying  position,  left  too  much 
alone  and  required  to, perform  certain  duties,  but  he 
must  not  go  beyond  bounds. 

The  very  first  step  which  a  contractor  must  take 
in  starting  the  execution  of  a  job  is  selecting  a  general 
superintendent  to  handle  the  work.  The  type  that  is 
hired  for  a  single  job  and  discharged  at  its  completion 
is  not  worth  having.  The  really  desirable  superintend- 
ent is  a  development  from  experience,  the  one  survival 
from  many  tried,  and  when  once  obtained  a  firm  can- 
not afford  to  lose  him.  Some  owners  and  engineers 
appreciate  the  value  of  personality  so  much  that  they 
have  given  the  writer's  company  contracts  under  con- 
dition that  a  certain  superintendent  be  put  in  charge. 

Desiderata  in  a  Building  Inspector 

If  a  building  superintendent  is  to  be  successful  he 
must  combine  at  least  seven  qualities.  He  must  have 
brains,  special  and  technical  knowledge  of  both  direct 
contract  and  sub-contract  work,  tact,  energy,  honesty, 
judgment  and  good  health.  He  must  have  a  personal- 
ity which  drives  to  activity  several  hundred  original- 
ly unorganized  men  who  are  without  special  interest 
in  the  company  they  work  for  or  in  the  result  accom- 
plished, and  with  such  tact  and  judgment  as  to  weld 
them  into  a  harmonious  working  force,  cheerful  and 
self-respecting,  with  high  morals  and  ultimately  with 
enthusiasm  for  the  work  in  hand.  He  carries  a  care 
so  great  that  he  builds  in  full  size,  with  permanent  ma- 
terials, the  intricacies  of  design  which  trouble  the  en- 
gineer's drafting  room  to  show  clearly  on  paper;  with 
an  honor  so  fine  that  the  company  is  ready  to  leave 
its  reputation  in  his  hands,  to  trust  him  with  funds; 
and  with  special  experience  so  trained  that  dangerous 
operations  are  carried  on  as  a  matter  of  routine,  with- 
out worry  to  himself  or  the  company,  yet  with  a  con- 
stant oversight  of  a  thousand  chances  for  accident  or 
perhaps  death  which  may  occur  to  the  men  in  his 
charge ;  with  a  forethought  so  great  that  he  sees  ahead 
and  provides  for  the  problems  which  are  to  come  up 
perhaps  months  later;  with  a  temper  so  good  that  he 
never  loses  self-control  under  the  most  provoking  cir- 
cumstances, and  is  able  to  take  with  the  best  of  grace 
changes  in  his  plans  from  the  office,  and  to  work  in 
the  close  co-operation  with  the  company  which  is  so 
necessary  to  make  it  an  effective  contracting  organiza- 
tion. 

Such  men  have  a  temperament  that  responds 
quickly  to  criticism  or  praise.  Praise  comes  sparingly, 
even   when   deserved,  while  criticism   is  freely  mete<l 
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out.  The  attitude  of  the  engineer  in  this  respect  is 
reflected  in  the  execution  of  the  work.  One  engincti 
may  call  attention  to  a  mistake  with  a  letter  that  is 
harsh  and  ends  with  a  sting,  which  leaves  the  feeling 
of  injustice  and  soreness  in  the  recipient.  Another,  in 
calling  attention  to  a  similar  mistake,  ends  his  letter 
with  some  expression  like  the  following:  "We  appreci- 
ate your  wish  to  make  this  work  as  satisfactory  as 
possible,  and  recognize  that  this  occurred  through  fail- 
ure to  understand  my  exact  requirements."  In  re- 
sponse to  such  a  letter  as  the  first,  the  tendency  is 
to  do  just  as  little  as  will  satisfy  the  engineer  and 
take  your  own  time  about  it.  But,  as  the  writer 
knows  from  personal  experience,  in  response  to  the 
second  letter,  you  jump  to  correct  the  trouble  cheer- 
fully, quickly  and  without  comment,  and  also  .some- 
times do  more  than  was  asked  for. 

The  Contract 

The  type  of  contract  is  manifestly  of  considerable 
importance.  It  is  the  firm  opinion  of  the  writer  that 
the  usual  type  of  lump-sum  contract  obtained  in  com- 
petitive bidding  does  not  give  an  owner  the  best  re- 
sults. With  competitive  bidding  open  to  all,  the  low- 
est bidder  is  liable  to  be  one  who  does  not  use  the  best 
of  methods,  is  looking  for  all  sorts  of  short  cuts,  and  is 
frequently  one  with  a  limited  amount  of  experience 
and  capital.  It  has  been  often  noted  that  those  new 
in  the  reinforced  concrete  field  underestimate  the  diffi- 
culty and  cost  and  do  work  badly  at  hrst,  no  matter 
how  experienced  in  other  lines.  The  lowest  bidder  is 
squeezed  to  a  figure  where  it  is  known  he  cannot  make 
much,  if  anything,  and  there  is  every  incentive  to  save 
and  slight.  This  condition  of  necessity  encourages 
mutual  suspicion  and  antagonism  before  the  start ; 
therefore,  the  best  results  are  impossible.  No  amount 
of  careful  inspection  can  make  an  inexperienced  or  in- 
competent contractor  turn  out  thoroughly  first-class 
work. 

On  the  other  hand,  under  the  cost-plus-fixed-sum- 
for-profit  type  of  contract  the  interests  of  the  owner, 
builder  and  engineer  are  one.  Work  obtained  in  this 
way  is  certain  to  be  much  better  for  the  same  cost; 
even  if  the  cost  is  slightly  greater,  the  owner  has  the 
assurance  that  he  is  getting  much  more  for  his  money. 
The  majority  of  manufacturers  whom  the  writer  knows 
look  upon  a  mill  building  as  a  tool  to  be  used  in  a  man- 
ufacturing process,  rather  than  as  real  estate,  and  want 
to  get  a  thoroughly  first-class  tool  rather  than  the  abso- 
lute last  dollar  knocked  oiT  the  first  cost  of  real  estate, 
and,  therefore,  believe  the  extra  cost  justified.  The 
engineer  can  examine  the  estimate  of  cost  as  prepared 
by  the  contractor,  discuss  savings  or  changes,  and  can 
see  places  where  he  is  willing  to  cut  the  design  when 
he  knows  that  there  is  not  going  to  be  still  further 
cut  in  the  execution  of  the  work.  When  he  knows  that 
the  work  is  going  to  be  executed  exactly  as  designed 
he  can  design  with  greater  precision  and  economy 
than  when  he  has  to  provide  extra  strength  or  size  of 
members  to  allow  for  a  possible  lack  of  quality  of  ma- 
terials and  workmanship  by  some  unknown  person 
who  may  have  the  execution  of  the  work  in  hand.  The 
work  can  be  carried  on  also  much  faster  under  this 
method  of  close  co-operation  than  under  the  other, 
where  there  are  likely  to  be  misunderstandings  which 
must  be  adjusted  before  the  work  progresses  further. 
What  the  contractor  has  to  sell  is  service,  and  what 
the  owner  wants  is  results,  and  where  this  mutuality 
exists  both  parties  can  accomplish  the  end  which  they 
arc  striving  for. 


If  the  owner  wants  to  start  as  soon  as  he  engages 
an  engineer  and  before  plans  are  started,  he  can  save 
about  six  weeks'  time  with  no  serious  difference  of 
cost  on  the  cost-plus-fixed-sum  basis. 

The  engineer  and  owner  do  not  sufificiently  appre- 
ciate that  the  builder  or  contractor  is  largely  a  broker 
buying  materials.  With  an  office  building,  for  in- 
stance, the  general  contractor  may  not  handle  more 
than  ten  per  cent,  of  the  contract  price  as  direct  labor. 
The  rest  is  materials  bought  and  sub-contracts  let. 
With  reinforced  concrete  the  percentage  of  labor  is 
larger  than  in  any  other  building  operation.  It  aver- 
ages about  35  per  cent,  of  the  cost.  The  contractor, 
therefore,  realizes  the  necessity  of  a  first-class  purchas- 
ing department. 

Preliminary  Work 

When  a  contract  is  awarded  and  a  set  of  plans  re- 
ceived from  the  engineer  a  considerable  amount  of 
work  is  done  in  the  main  office,  beginning  long  before 
any  work  is  started  in  the  field  and  continued  during 
the  early  stages  of  construction  in  two  departments — 
the  designing  and  the  purchasing. 

The  function  of  the  designing  department  is  to  take 
the  complete  set  of  plans  and  make  a  careful  study 
of  these  in  regard  to  designing  forms,  tabulating  steel 
and  illustrating  and  tabulating  other  materials,  such 
as  doors,  windows,  architectural  iron,  etc.,  where  this 
is  not  done  in  the  engineer's  office.  The  location  of 
construction  and  contraction  joints  is  studied,  and  on 
rare  occasions  the  structural  design  is  reviewed.  In 
the  writer's  practice  it  is  common  to  close  a  contract 
and  start  building  before  any  working  drawings  are 
made.  Then  the  work  and  responsibility  thrown  on 
the  designing  department  are  very  great. 

Chief  among  the  minor  features  not  shown  on  the 
plans  are  the  means  to  be  provided  to  prevent  cracks, 
which  mar  the  appearance  and  are  often  a  source  of  an- 
noyance, though  seldom  a  cause  of  structural  weak- 
ness. There  are  sometimes  cracks  caused  by  unequal 
settlement  of  foundation.  Sometimes  a  part  of  a  build- 
ing is  on  piles  and  part  on  earth.  Where  they  join  it 
is  hard  to  foresee  and  provide  such  an  amount  of  bear- 
ing that  the  whole  will,  settle  evenly.  It  is  usually 
best  to  provide  a  broader  bearing  on  the  less  rigid  ma- 
terial than  theory  dictates ;  then  unsightly  cracks  may 
be  avoided  by  very  rigid  tying  of  the  building  together 
with  reinforcement,  against  pulling  apart  longitudinal- 
ly or  shearing.  This  requires  both  horizontal  and  di- 
agonal reinforcement  with  a  minimum  quantity,  equal 
to  at  least  one-half  of  one  per  cent,  of  area  of  concrete. 

Another  way  to  overcome  the  same  difficulty  is  by 
building  a  joint  vertically  clear  through  the  structure 
at  this  point  and  designing  the  members  of  the  struc- 
tures on  either  side  so  that  if  settlement  does  occur 
they  will  not  crack.  This  was  done  with  satisfactory 
results  in  a  recent  building  where  one  end  rested  upon 
sand,  and  center  on  ledge  and  the  other  end  on  clay. 

On  the  ground  of  cheapness  of  construction,  it  is 
almost  always  better  to  put  curtain  walls  in  after  the 
frame  is  up ;  the  work  then  goes  ahead  much  faster. 
Weather-tight  joints  can  readily  be  made,  and  the 
joints  between  the  frame,  that  is,  the  columns  and 
floor,  can  be  concealed  so  that  no  unsightly  crack  is 
visible. 

Another  point  of  design  which  may  sometimes  be 
advantageously  discussed  by  the  engineer  is  that  jf 
roof  construction ;  whether  the  structural  part  shali  be 
flat  and  covered  with  cinders,  to  give  a  proper  pitch 
for  drainage,  or  whether  the  ceiling  shall  be  pitched 
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and  the  fill  avoided.  In  construction  the  most  seriou> 
objection  to  the  first  method  is  that  so  much  time 
elapses  between  the  casting  of  the  roof  and  the  water- 
proof cover  of  tar  and  felt  over  the  cinder  fill  that  a 
considerable  quantity  of  rain  collects  on  top  of  the 
roof  slab.  These  slabs,  while  not  absolutely  water- 
tight, are  tight  enough  to  hold  a  considerable  quantity 
of  water.  On  some  jobs  holes  had  to  be  drilled  from 
ceiling  to  drain  roof  slabs.  In  one  building  water 
dripped  from  the  ceiling  after  it  had  been  waterproofed 
for  a  period  of  five  months,  due  to  the  collection  of 
water  on  the  slab  in  the  cinder  fill.  In  another  case 
there  was  some  dripping  even  after  two  years.  This  is 
a  matter  entirely  beyond  the  control  of  the  contractor. 

It  is  somewhat  common  to  put  wall  beams  above 
the  floor  on  account  of  letting  in  light  at  the  ceiling 
line.  Then  the  question  arises  whether  the  beam.- 
shall  be  cast  with  the  floor  or  be  cast  separately.  It 
is  generally  cheaper  and  of  equally  good  construction 
to  cast  the  wall  beam  as  a  separate  operation,  allow- 
ing the  ends  to  rest  in  rebates  in  the  columns  and  sus- 
pending the  slab  below  by  means  of  stirrups,  i-'ro- 
vision  can  be  made  for  continuity  by  casting  some 
holes  in  the  columns  above  the  floor  at  the  proper 
points,  through  wliich  the  reinforcement  for  negative 
bending  moments  will  pass,  allowing  the  ends  to  ex- 
tend well  out  in  the  adjacent  panels.  When  properly 
grouted  into  place  and  panel  cast  this  will  be  as  strong 
as  if  cast  as  a  monolith  with  the  floor. 

In  one  building  of  large  size,  in  a  single  floor  there 


were  in  the  original  design  received  455  different  sizes 
and  styles  of  beams.  The  designing  department  of 
the  writer's  company  found  it  possible,  without  im- 
pairing the  result  to  be  accomplished,  to  reduce  these 
to  less  than  a  tenth  of  the  original  number,  and  by 
co-operation  with  the  engineers  finally  succeeded  in 
reducing  the  number  to  52.  If  the  engineers  realize 
that  in  the  building  of  wooden  forms  for  maximum 
economy  these  are  made  from  plans  drawn  to  scale 
at  a  bench  on  the  ground  and  assembled  in  place 
without  the  use  of  any  tool  but  a  hammer,  it  will  be 
seen  that  almost  as  great  precision  must  be  used  in 
construction  as  with  structural  steel. 

The  question  of  change  of  size  of  columns  in  every 
storey,  or  once  in  two  or  three  storeys,  is  one  of  cost. 
The  expense  of  changing  the  forms  is  usually  greater 
than  the  cost  of  concrete  saved  on  small  columns  where 
the  reduction  is  less  than  three  inches,  and  on  large 
columns  where  the  reduction  is  less  than  two  inches. 
Therefore,  it  is  not  often  economical  to  change  the 
size  every  storey.  Often  when  the  column  is  reduced 
it  is  desirable  to  use  ahead  the  size  of  lowest  storey 
columns  in  order  to  avoid  the  expense  of  splicing 
out  beam  and  girder  sides  and  bottoms.  Sometimes 
wlien  the  upper  floor  has  a  lighter  load  than  the  lower 
it  would  be  possible  to  reduce  the  size  of  beams. 
Economy  dictates  that  the  depth  may  be  reduced  but 
not  their  width,  because  this  would  require  splicing 
out  all  the  floor  panels  and  joists,  which  is  more  ex- 
pensive than  the  saving  in  concrete. 


GenerarMethods  of  Repairs  and  Renewals 

in  Road  Work* 


By  A.  W 

REPAIRS  and  renewals  of  highway  surfaces  are 
matters  of  as  great  importance  as  the  original 
construction — possibly  greater,  in  that  con- 
struction may  be  deferred  for  a  period  without 
serious  loss,  whereas  repairs  must  often  be  made  im- 
mediately when  the  necessity  occurs.  If  a  highway  is 
properly  built  it  will  require  very  little  attention  for 
some  time,  but  if  its  improperly  built,  repairs  are  called 
for  immediately  and  renewals  soon  follow.  A  proper- 
ly built  highway  is  one  properly  designed  to  meet  ex- 
isting and  anticipated  traffic  and  other  conditions,  built 
with  good  quality  of  material  and  workmanship.  Ob- 
viously, not  every  highway  is  or  can  be  built  properly, 
hence  the  problems  of  repairs  and  renewals  are  con- 
stantly before  us. 

Let  us  first  give  attention  to  the  dirt  road,  of  which 
there  is  a  greater  mileage  than  of  any  other  single  type. 
Apart  from  the  bridges  and  culverts,  the  repairs  on 
such  roads  may  be  made  very  largely  by  the  use  of  a 
road  drag,  with  the  occasional  use  of  a  road  machine. 
The  drag  is  a  comparatively  new  type  of  implement, 
but  has  been  so  widely  advertised  that  it  is  perhaps  not 
necessary  to  describe  it  at  this  time.  Whether  made  of 
split  logs,  plank  or  steel,  it  is  serviceable  and  should 
be  used  when  the  dirt  is  full  of  moisture,  but  not  suffi- 
ciently so  to  be  muddy.  Frequent  dragging  will  keep 
the  average  dirt  road  in  good  condition,  and  the  road 
machine  should  be  used  only  when  it  is  desired  to  in- 


"  Paper  presented  at  the  tenth  niinual  convention  of  the  American 
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crease  the  width  of  section.  Repairs  and  renewals  are 
synonymous  terms  in  this  method  of  maintenance  of 
dirt  roads,  in  that  every  time  a  drag  or  road  machine  is 
used  for  repairs,  the  surface  is  renewed  to  some  extent. 

Sand-clay  roads  being  essentially  improved  dirt 
roads,  are  repaired  in  much  the  same  manner,  but  with 
perhaps  more  care.  In  addition  to  dragging,  it  be- 
comes necessary  to  add  more  clay,  or  sand,  or  both,  to 
strengthen  weak  spots  that  may  develop.  Renewals 
are  made  by  adding  to  the  entire  surface,  without  pre- 
vious preparation  thereof,  a  layer  of  sand  and  clay  pro- 
perly proportioned,  and  mixing  same  by  harrowing. 
Gravel  Surface 

Next  in  order  of  permanence  is  the  gravel  surface. 
So  widely  varying  types  of  surfaces  are  described  as 
gravel,  that  it  might  be  well  to  limit  the  definition  of 
gravel  as  material  in  which  the  mixture  of  round  stones 
and  particles  is  quite  uniformly  variable  in  size  from 
minute  particles  to  stones  two  or  three  inches  in  dia- 
meter. Repairs  of  gravel  roads  are  frequently  made,  to 
some  extent,  by  the  use  of  the  drag,  but  should  not  be 
made  with  a  road  machine  except,  as  in  the  case  of  the 
dirt  road,  when  it  is  desired  to  widen  the  travelled  sur- 
face and  sometimes  to  lightly  smooth  the  surface. 
W'henever  it  is  used  for  widening  the  travelled  section, 
the  material  that  is  scraped  from  the  sides  should  in 
no  case  be  left  on  the  road  surface,  but  should  be  either 
carted  away  or  thrown  outside  of  the  section  worked. 
Renewals  are  made  by  simply  spreading  additional 
gravel  over  the  surface  without  previous  preparation 
thereof,  and  watering  and  rolling,  if  possible,  but  if 
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not  possible,  permitting  the  traffic  to  compact  the  ma- 
terial. 

Maintenance  of  a  broken  stone  macadam  road 
whenever  constructed  by  the  usual  method  (ordinarily 
termed  as  water  bound  macadam)  is  a  more  or  less  dif- 
ficult problem,  depending  upon  the  traffic  that  it  has  to 
withstand.  If  the  traffic  is  sufficient  to  wear  out  the 
surface  rapidly  and  cause  so-called  "pot-holes"  to  ap- 
pear, the  practice  of  repairing  or  renewing  it  by  adding 
stone  without  a  foreign  binder,  is  questionable.  It, 
however,  such  traffic  conditions  do  not  exist,  repairs 
are  made  by  loosening  the  upper  surface  of  the  section 
to  be  repaired,  adding  broken  stone  of  small  dimen- 
sions, with  sufficient  stone  dust  to  fill  the  voids,  and 
compacting  by  rolling.  Renewals  are  made  by  adding 
more  stone  to  the  entire  surface  in  the  same  manner 
that  the  upper  course  of  the  road  surface  was  originally 
constructed.  If  the  thickness  of  the  newly  added  sur- 
face is  less  than  3  ins.  better  results  are  obtained  by 
loosening  the  old  surface,  reshaping  and  rolling  it  be- 
fore adding  tlie  new  surface. 

The  changes  and  development  in  tlic  use  of  motor 
vehicles,  trucks  and  tractors,  make  it  appear  advisable, 
however,  in  the  repairs  and  renewals  of  macadam  roads, 
to  use  a  bituminous  binder.  This  use  of  bituminous 
binder  has  become  quite  universal  in  many  sections  of 
this  country  during  the  last  few  years,  and  the  problem 
of  repair  and  renewal  of  bituminous  bound  or  surfaced 
highways,  is  gradually,  through  experience,  becoming 
simplified.  Repairs  on  a  bituminous  blanket  or  thin 
surface  coat  may  be  made  by  covering  the  section  to  be 
repaired  with  a  thin  coat  of  asphaltic  oil  or  tar  as  the 
case  may  be,  and  immediately  covering  with  pea  stone, 
fine  gravel  or  coarse  sand.  This  is  assuming  that  the 
repairs  consist  of  renewing  comparatively  small  sec- 
tions of  the  coating  that  for  any  reason  may  have  dis- 
appeared. No  general  fixed  method  can  be  described 
for  making  rapairs  due  to  imperfect  workmanship,  the 
use  of  too  much  bituminous  material,  or  the  irregular 
distribution  of  material,  each  case  having  to  be  treated 
in  such  manner  as  experience  may  have  shown  to  be 
best.  I^enewals  of  bituminous  carpets  may  ordinarily 
be  made  by  a  repetition  of  the  usual  process  of  con- 
structing such  carpets,  except  that  it  is  advisable  al- 
ways to  use  less  bituminous  material  per  square  yard 
for  renewal  than  was  used  in  the  original  carpet. 

So-called  sand  and  oil  mixed  road  surfaces  are  either 
repaired  or  renewed  by  the  addition  of  mixed  material 
of  the  same  quality  and  density  as  that  used  in  the  ori- 
ginal surface. 

Bituminous  grouted  or  mixed  macadam  surfaces 
should  not  require  early  or  frequent  repairs  or  renewals 
if  designed  and  constructed  properly  in  the  first  in- 
stance. Should  the  necessity  for  repairs  arise,  however, 
they  are  ordinarily  made  by  the  removal  of  all  disin- 
tegrated or  imperfect  portions  of  the  surface,  and  bv 
substituting  therefore  a  mixture  of  bitumen  and  small 
broken  stone,  the  mixture  being  made  either  by  mixing 
previous  to  application  or  by  spreading  stone  and  fill- 
ing the  voids  by  pouring.  In  renewing  bituminous 
macadam  surfaces  it  is  not  ordinarily  necessary  to 
l)reak  up  or  remove  any  of  the  existing  siuface,  but  the 
new  surface  may  be  added  by  spreading  directly  over 
the  old  surface.  If,  however,  the  old  surface  in  addition 
to  having  become  worn  thin  is  worn  very  irregularly,  it 
is  advisable  to  loosen  up,  scarify,  reshape  and  roll  the 
old  surface  before  adding  the  new  surface  material. 

The  repair  of  cement  concrete  surfaces  is  a  com- 
paratively new  problem,  as  such  surfaces  have  not  been 
in  use  for  many  years,  and  such  repairs  as  have  been 


required  have  been  due  to  imperfect  workmanship  oi 
material.  If  the  defects  to  be  repaired  consist  of  badly 
disintegrated  sections,  they  cannot  be  permanently  re- 
paired except  by  the  removal  of  all  material  in  the  sec- 
tions to  the  full  depth  of  the  surface,  and  replacing 
same  with  new  and  proper  concrete.  If  the  defects  to 
be  repaired  are  minor,  however,  and  consist  merely  of 
small  depressions,  they  may  be  repaired  by  filling  the 
depressions  with  a  bituminous  mixture.  When  a  ce- 
ment concrete  surface  becomes  worn  sufficientl"  to  ap- 
pear to  require  renewal,  it  is  impossible  to  renew  same 
by  adding  a  new  thin  coat  of  cement  concrete  mixture, 
therefore,  it  may  be  said  that  a  cement  concrete  sur- 
face cannot  be  renewed  with  the  same  type  of  surface, 
but  must  be  entirely  removed  and  a  new  section  con- 
structed. This  would  be  expensive,  however,  and  it  ap- 
pears that  the  proper  method  for  bringing  u])  an  old 
concrete  surface  is  to  cover  it  with  a  bituminous  bound 
surface  of  some  type,  thereby  creating  a  bituminous 
surface  in  place  of  a  cement  concrete  surface. 

Block  pavements  of  all  kinds  can  be  repaired  or  re- 
newed only  by  the  entire  removal  and  replacement  of 
the  sections  to  be  repaired  or  renewed. 

To  go  into  details  of  all  the  methods  for  repairs  and 
renewals  of  all  types  of  surfaces  would  obviously  re- 
quire a  document  of  much  length,  and  the  speaker  has 
not  attempted  to  cover  details,  but  has  merely  present- 
ed enough  material  to  bring  out  points  that  might  lead 
to  a  discussion  of  the  features  of  most  interest. 


The   Provincial  Courthouse  Addition, 
Vancouver 

THE  extensive  new  addition  to  the  provincial 
court  house  at  Vancouver,  upon  which  work 
is  now  practically  completed,  embodies  con- 
structional features  of  a  type  which  place  it 
in  a  leading  position  among  the  many  fine 
buildings  of  recent  erection  in  various  parts  of  the  city. 
The  structure  was  designed  by  Mr.  Thos.  Hooper  and 
is  in  complete  harmony  with  the  architectural  scheme 
of  the  main  building  at  the  rear  of  which  it  has  been 
erected.  The  frontage  is  86  feet  on  Robson  street  and 
the  depth  is  110  feet  on  Hornby  street.  Granite  is 
used  entirely  for  the  exterior  facing  of  the  ground 
floor,  the  walls  of  the  upper  storeys  being  of  Hadding- 
ton Island  stone.  The  design  of  the  main  entrance  has 
been  carried  out  in  a  manner  strictly  in  keeping  with 
the  dignified  appearance  of  the  whole  scheme.  A  col- 
umnar entrance  portico  faces  on   Robson  street,  the 


New  extension  to  provincial  courthouse  at  Vancouver. 
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ap|Jioacli  consisting  of  a  flight  of  granite  steps,  with 
granite  pedestals  at  each  side,  upon  which  will  be 
placed  bronze  electroliers  ten  feet  in  height. 

The  main  entrance  hallway  is  panelled  from  floor  to 
ceiling  in  Alaska  and  Vermont  marble,  and  the  cor- 
ridors throughout  are  wainscotted  in  the  same  material 
to  a  height  of  5  ft.  6  in.,  marble  being  also  em])loyed 
in  the  staircases,  which  have  wrought  iron  balustrades. 
All  floors  are  constructed  of  6-inch  concrete  reinforced 
with  Clinton  fireproof  fal^ric,  and  covered  with  inter- 
locking rubber  tile  in  the  corridors,  tlie  floor.s  of  the 
departments  'being  covered  with  1  x  8-inch  shiplap  and 
finished  in  1  x  3-inch  fir.  The  materials  used  for  roof- 
ing purposes  consist  of  copper,  asphalt  and  gravel. 

A  connecting  corridor,  40  feet  long  and  extending 
to  the  third  storey  of  each  building,  afifords  communi- 
cation between  the  new  addition  and  the  main  struc- 
ture. The  lower  part  of  this  corridor  is  constructed 
of  solid  granite  and  is  lined  in  the  interior  with  Had- 
dington Island  stone,  and  floored  in  tile.  A  duct  con- 
nects the  basements  of  the  present  building  and  the 
new  addition,  while  the  ground  floor  forms  a  colon- 
nade with  arched  stone  work  between  the  columns. 
The  upper  portion  is  entirely  enclosed. 

The  ground  floor  is  occupied  by  the  .Stipendiary 
Court,  barristers'  rooms,  offices  of  the  provincial  in- 
spector of  dykes,  provincial  fire  warden,  provincial 
road  inspector,  and  others.  The  first  floor  contains 
the  offices  of  the  government  agent,  ])rovincial  timber 
inspector,  assessor  and  official  scaler,  with  vau'.ts  ad- 
joining. Located  on  the  second  floor  are  the  large  and 
small  Supreme  Courts,  and  a  number  of  offices  and 
apartments  in  connection  therewith.  The  offices  of 
the  game  warden  cover  the  greater  part  of  the  third 
floor,  in  which  are  also  situated  several  apartments 
which  ha\e  not  yet  been  assigned  to  any  special  pur- 
pose. 

The  heating  of  the  addition  is  provided  by  connec- 
tion with  the  plant  located  in  the  basement  of  the 
main  building,  the  Webster  Modulating  System  with 
Powers  regulator  attachments  being  employed  through- 
out. The  Webster  ventilating  system  has  been  in- 
stalled in  the  addition. 

The  main  entrance  doorway  and  all  double  acting 
doors  in  the  building  are  fitted  with  "fiighmac"  spring 
hinges,  invented  in  Vancouver  and  manufactured  by 
Ilarcourts,   Limited,  of    Birmingham,   England. 

Messrs.  McDonald  &  Wilson,  who  were  the  con- 
tractors for  the  main  structure,  are  also  erecting  the 
addition,  the  cost  of  which  will  amount  to  about  $400,- 
000.  It  is  understood  that  plans  have  been  completed 
by  a  Vancouver  firm  of  architects  for  a  second  addi- 
tion, of  corresponding  design  and  similar  cost,  upon 
which  active  construction  will  probably  be  inaugurated 
early  in  March,  the  steadily  growing  business  of  the 
provincial  authorities  necessitating  still  more  extensive 
quarters. 

.\  (juestion  which  must  often  have  occurred  to  en- 
gineers who  have  followed  with  any  minuteness  the 
construction  of  the  Panama  Canal,  and  who  have  noted 
the  enormous  outlay  which  has  been  necessary  upon 
machinery  and  equipment  plant  is,  "What  will  become 
of  all  this  costly  equipment  when  the  Canal  is  once 
completed?"  A  partial  solution  of  the  problem  has 
now  been  afforded  by  the  announcement  that  a  large 
portion  of  the  Canal' machinery  and  equipment  when 
finished  with  will  be  sent  to  Alaska  for  use  in  railvvay 
;ind  dock  construction  and  coal  mining.  The  Isthmian 
Canal  Commission  has  been  asked  to  supply  the  United 


States  Senate  with  information  showing  as  nearly  as 
])ossible  the  amount,  character  and  value  of  construc- 
tion machinery  and  material  which  will  be  available  on 
the  comjiletion  of  the  Panama  Canal. 


Canada's  First  Reinforced  Concrete  Church 

WHAT  is  said  to  be  the  first  reinforced  concrete 
church  building  erected  in  the  Domimoi' 
has  recently  been  completed  for  the  Kitsi- 
lano  Methodist  congregation  on  the  corne' 
of  Second  avenue  and  Larch  street,  Vancouver.  Coni- 
I)rising  the  first  unit  of  a  large  church  to  be  erected 
later  at  this  location,  the  present  building,  which  wiH 
eventually  be  utilized  for  Sunday  School  and  social 
purposes,  has  cost  $28,000  and  will  accommodate  720 
people.  Ihe  structure  rests  on  18-inch  square  rein- 
forced concrete  columns,  and  has  7-inch  walls.  I': 
combines  an  auditorium  with  a  Sunday  school  build- 
ing and  church  home  series  of  apartments  and  parlors. 
Ample  stairways,  entrances     and     exits  are  provided 


Ground  floor  plan,  Kitsilano  Methodist  Sunday  School. 

throughout.  The  interior  finish  consists,  entirely  of 
cotton-wood  mahogany,  a  product  of  British  Columbia 
manufacture.  The  heating  and  ventilation  of  the  build- 
ing is  accomplished  by  means  of  a  No.  90  Pease  Econ- 
omy Heater,  designed  and  installed  by  the  Pease  Pa- 
cific Foundry  Company,  of  V^ancouver.  This  equip- 
ment forces  air  over  the  heater  with  a  large  blower, 
having  a  capacity  of  10,000  cubic  feet  per  minute  and 
changes  the  air  in  the  building  six  times  an  hour.  The 
system  is  designed  in  a  manner  which  permits  the 
use  of  the  blower  for  ventilation  purposes  during  the 
summer  months.  The  artificial  illumination  of  the  in 
terior  is  provided  by  an  indirect  system  of  lighting. 
Mr.  Thos.  Hooper  was  the  architect  for  the  building 
and  Mr.  S.  Olsen  had  charge  of  the  general  contract. 
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Much  Activity  in  Prospect  at  the  Coast 

Conditions  Generally  Satisfactory — Large  Hospital  Expenditure  at  Van- 
couver— Extensive  Harbor  Works  Planned  at  Kitsilano — Victoria  Busy 


Correspondence  of  the  Contract  Record. 


Vancouvtr,  B.C.,  Jan.  6,  1914. 

JUDGING  from  the  number  and  character  of  the  vari- 
ous building  projects  upon  which  work  has  been  sche- 
duled to  commence  at  Vancouver,  Victoria  and  other 
points  in  the  province  within  the  next  few  months,  the 
prospects  for  the  early  part  of  the  new  year  in  the  British 
Columbia  field  may  be  described  as  satisfactory,  despite  the 
continued  tightness  of  money  at  the  Coast.  The  construc- 
tional programme  of  both  the  Dominion  and  Provincial  gov- 
ernments in  British  Columbia  for  the  ensuing  year  are  of  un- 
usually wide  scope  and  should  contribute  in  a  marked  degree 
towards  the  prosperity  of  the  province  as  a  whole. 

As. far  as  Vancouver  is  concerned,  the  volume  of  build- 
ing projected  compares  very  favorably  with  that  of  the  begin- 
ning of  the  past  two  seasons.  Some  of  the  large  contracts  on 
which  it  is  announced  that  an  early  start  will,  be  maae  are 
the  new  additions  to  the  general  hospital,  costing  approxi- 
mately .$300,000;  the  proposed  sub-postotifice  in  Mount  Pleas- 
ant representing  an  outlay  of  $100,000;  another  new  addition 
to  the  provincial  court  house,  costing  about  $400,000;  the  pro- 
posed immigration  shed,  estimated  expenditure  approximate- 
ly $300,000;  a  new  drill  liall  in  Grandview  costing  about  $250,- 
000;  the  British  Columbia  University  buildings,  representing 
an  expenditure  of  several  millions  of  dollars;  proposed  six- 
storey  reinforced  concrete  warehouse  for  Cope  &  Son,  elec- 
trical contractors;  a  $40,000  annex  to  the  wholesale  warehouse 
of  Kelly  Douglas  &  Company;  a  six-storey  cold  storage  ware- 
house for  the  Vancouver  Prince  Rupert  Cold  Storage  Com- 
pany. These  and  other  smaller  contracts  will  help  to  swell 
the  Vancouver  building  totals  during  the  next  few  rnonths. 

Then  there  is  also  to  be  considered  the  bank  and  otfice 
building,  which  is  being  contemplated  for  early  construction 
by  the  Canadian  Bank  of  Commerce,  and  two  other  large 
buildings  of  the  same  nature  which  it  is  reported  will  be  creat- 
ed in  the  near  future  by  the  Merchants  Bank  and  the  Royal 
Bank,  details  of  which  are  not  at  present  available,  but  the 
sites  for  which  have  already  been  secured  in  central  parts  of 
the  city. 

In  Victoria  there  is  a  large  amount  of  building  construc- 
tion contemplated  by  the  Dominion  and  Provincial  authori- 
ties, in  addition  to  several  extensive  contracts'  which  are  being 
planned  for  an  early  start  by  various  private  interests. 

While  it  is  the  intention  of  the  Vancouver  civic  authori- 
ties to  submit  very  few  improvement  by-laws  for  the  coining 
year,  there  is  expected  to  be  almost  five  million  dollars  avail- 
able for  general  municipal  work. 

The  value  of  building  permits  issued  at  Vancouver  during 
the  year  1913  indicates  a  considerable  falling-off  compared 
with  the  figures  for  the  previous  twelve  months,  permits  to 
the  number  of  2,017  being  taken  out,  representing  an  outlay 
of  $10,423,547.  In  1912  there  were  3,213  permits  issued,  valued 
at  $19,428,438. 

Following  the  recent  announcement  that  the  Canadian 
Bank  of  Commerce  had  purchased  the  south-west  corner  of 
Main  and  Pender  streets,  Vancouver,  conies  the  statement 
from  the  local  officials  that  instructions  have  been  issued  for 
the  preparation  of  plans  for  a  bank  and  office  building  to  be 
erected  on  this  site.  While  it  is  freely  reported  that  con- 
structional operations  will  be  started  early  in  the  new  year, 
no  confirmation  of  this  rumor  can  be  obtained  from  the  Van- 


couver officials  of  the  bank  who  are  averse  to  supplying  any 
further  information  on  the  subject  for  the  present. 

The  Vancouver  architectural  firm  of  Doctor,  Stewart  & 
Davie,  is  engaged  in  the  preparation  of  plans  for  a  five-storey 
warehouse  and  storage  building  to  be  located  in  the  C.  P.  R. 
reserve.  The  building  will  occupy  a  lot  with  an  area  of  45  x 
100  feet,  and  will  be  of  brick  and  mill  construction,  with  con- 
crete for  the  foundations  and  ground  floor.  The  general 
equipment  will  include  two  steel  rolling  doors  and  a  freight 
elevator.  It  is  understood  that  contract  tenders  will  not  be 
called  for  until  about  the  end  of  January. 

Plans  were  recently  completed  by  Mr.  \\  .  I-'.  Gardiner 
for  a  proposed  store  and  rooms  building  to  be  erected  for 
Mr.  C.  M.  Bowman  at  the  corner  of  Main  and  Broadway 
streets,  Vancouver.  The  structure  will  measure  100  x  100  feet, 
and  will  be  two-storeys  in  height  with  part  basement.  The 
exterior  construction  will  consist  of  face  brick  with  trim- 
mings of  Monarch  art  stone.  On  the  ground  floor  there  will 
be  five  stores  and  a  40-foot  frontage  space  devoted  to  the  use 
of  a  proposed  moving  picture  theatre.  The  first  storey  will 
contain  45  rooms  and  offices  equipped  with  the  usual  modern 
facilities.  It  is  expected  that  construction  work  on  this  build- 
ing will  be  inaugurated  immediately. 

Large  Hospital  Expenditure 

During  the  third  week  in  December  the  local  firm  of 
Booker,  Campbell  and  Whipple  was  awarded  the  general  con- 
tract for  the  proposed  reinforced  concrete  and  brick  Nurses' 
Home  and  central  wing  additions  to  the  Vancouver  General 
Hospital,  the  figures  of  the  successful  tenderers  being  $199,- 
921.  So  far  as  possible  it  has  been  decided  to  use  home-manu- 
factured products  and  local  labor  in  connection  with  this 
contract.  The  hospital  board  announces  that  work  will  be 
undertaken  and  construction  carried  on  without  delay  as  the 
necessary  funds  are  now  available.  The  provincial  authori- 
ties have  been  asked  for  an  additional  grant  of  $250,000  to 
apply  on  the  hospital.  It  is  believed  that  the  total  work 
planned  in  connection  with  the  new  addition  will  represent  an 
outlay  of  approximately  $800,000. 

Mr.  Thomas  Hooper,  a  Vancouver  architect,  has  been 
commissioned  to  prepare  plans  and  detail  drawings  for  the 
proposed  factory  buildings,  warehouse  and  office  accommoda- 
tions, and  a  wharf  for  the  Royal  Crown  Soap  Company,  of 
Vaticouver,  to  be  constructed  on  the  foreshore  of  Burrard  In- 
let, near  East  Vancouver  Heights.  The  plans  for  the  wharf, 
it  is  expected,  will  be  ready  for  contractors  to  figure  on  about 
the  middle  of  January,  and  it  is  believed  that  tenders  may  be 
invited  for  the  factory  buildings  about  February  1.  While  no 
definite  amount  has  been  stipulated,  it  is  understood  that  the 
total  work  will  aggregate  in  cost  about  $250,000.  The  com- 
pany owns  a  site  embracing  seven  acres. 

Plans  are  being  prepared  by  Mr.  R.  A.  Nicolais  for  a 
modern  apartment  building  which  is  to  be  erected  at  the 
corner  of  Fifth  avenue  and  Pine  street,  Vancouver,  for  Mr. 
E.  French  of  this  city.  The  structure  will  be  planned  with 
two  wings  each  two  storeys  high  and  having  a  street  front- 
age of  50  feet  with  a  large  court  in  the  centre.  The  con- 
struction will  consist  of  frame  and  brick  veneer.  Both  floors 
of  each  building  will  contain  nine  apartments,  which  are  to  be 
equipped   with   disappearing  beds  and  other  up-to-date   con~ 


THE     CONTRACT     RECORD 


55 


vcniences.  The  cost  of  the  work  has  been  estimated  at  about 
$ao.O0O.     No  tenders  will  be  taken  at  present. 

The  Vancouver-Prince  Rupert  Meat  Company  lias  decid- 
ed to  establish  a  modern  cold  storage  warehouse  on  Water 
street,  Vancouver,  construction  of  which  will  be  undertaken 
immediately  following  the  completion  of  the  plans.  At  pre- 
sent writing  the  officials  have  not  decided  as  to  whether  the 
proposed  building  will  be  of  reinforced  concrete  or  brick 
and  mill  construction.  The  plans  are  to  be  prepared  by  the 
company's  draughting  department. 

Mr.  Emil  Guenther,  a  Vancouver  architect,  has  been 
commissioned  by  the  building  committee  of  the  Fraternal 
Order  of  Eagles  to  prepare  plans  and  specifications  for  the 
erection  of  their  proposed  lodge  hall  and  building  on  Homer 
street,  Vancouver,  between  Dunsmuir  and  Pender  streets. 
The  new  structure  will  consist  of  three  storeys  and  part  base- 
ment, the  ground  measurements  being  50  x  120  feet.  The 
ground  floor  will  be  utilized  for  stores,  and  the  second  floor 
will  be  occupied  by  offices  in  front,  with  cloak  rooms  and  a 
large  dining  room  in  the  rear.  On  the  top  floor  will  be  lo- 
cated one  large  and  one  small  lodge  hall  with  the  usual  ac- 
cessories. It  is  understood  that  tenders  for  this  building  will 
be  called  for  during  January. 

A  permit  for  a  two-storey  and  basement,  brick  and  mill 
construction  building  to  be  erected  at  155  Alexander  street, 
Vancouver,  for  Mr.  E.  Cook  was  issued  at  the  middle  of  De- 
cember. This  building  will  be  used  for  store  and  office  pur- 
poses, and  will  probably  be  erected  by  day  labor.  W.  M. 
Dodd  &  Son,  Vancouver,  were  the  architects. 

The  Dominion  authorities  recently  made  an  appropriation 
of  $15,000  to  be  utilized  in  building  retaining  walls  and  doing 
other  permanent  work  in  connection  with  the  two  lighthouse 
stations  which  arc  located  in  Stanley  Park,  Vancouver.  All 
work  will  be  carried  out  under  the  supervision  of  the  Van- 
couver Park  Board. 

Messrs.  Sharpe  &  Thompson,  the  Vancouver  firm  of 
architects  which  is  engaged  in  preparing  detail  plans  and 
specifications  for  the  proposed  British  Columbia  University 
buildings  at  Point  Grey,  near  Vancouver,  has  awarded  a  con- 
tract to  Dixon  Bros.  &  Shultz  for  clearing  the  site  for  the 
University,  which  comprises  an  area  of  about  160  acres.  In 
a  recent  statement  from  Victoria,  Hon.  Dr.  Young,  provin- 
cial minister  of  education,  announced  that  actual  construc- 
tion on  the  various  buildings  would  probably  be  inaugurated 
immediately  after  the  land  was  cleared.  A  preliminary  ap- 
propriation of  $500,000  is  available  for  the  construction  work, 
which  it  is  expected  will  ultimately  represent  an  expenditure 
of  several  millions  of  dollars. 

It  is  believed  that  a  large  number  of  tenders  will  be  sub- 
mitted from  all  over  Canada  for  the  construction  of  the  pro- 
posed immigration  buildings  at  the  foot  of  Salisbury  Drive, 
Vancouver,  for  which  tenders  closed  on  December  29.  These 
buildings  will  be  of  heavy  reinforced  concrete  and  brick  con- 
struction, costing  about  $300,000  and  will  be  erected  by  the 
Dominion  government. 

Messrs.  Dalton  &  Eveleigh,  of  Vancouver,  are  engaged 
in  the  preparation  of  plans  for  a  proposed  reinforced  con- 
crete warehouse  to  be  erected  for  Cope  &  Son,  a  Vancouver 
firm  of  electrical  contractors.  While  there  are  no  building 
details  available  for  publication,  it  is  understood  that  the 
warehouse  will  be  a  substantial  fireproof  structure  of  tlie  lat- 
est type,  costing  about  $100,000. 

Work  started  at  the  close  of  the  year  on  the  reconstruc- 
tion of  the  seven-storey  annex  to  the  wholesale  warehouse  of 
Kelly  Douglas  &  Company,  Vancouver,  which  was  recently 
practically  destroyed  by  fire.  The  original  plans  of  the  struc- 
ture will  be  utilized  in  connection  with  the  present  contract, 
which  is  in  the  hands  of  Mr.  J.  McLuckie,  Vancouver.  The 
new  building  will  be  of  mill  construction,  and  is  estimated  to 
cost  approximately  $40,000. 


The  proposed  new  fish  packing  and  cold  storage  plant 
to  be  erected  at  Steveston  (Lulu  Island")  for  the  B.  C.  Pack- 
ers' Association  of  New  Westminster,  will  be  housed  in  a 
heavy  mill  construction  building  resting  on.  concrete  and  pile 
foundations.  Plans  and  specifications  were  prepared  by  the 
Linde  Refrigeration  Company,  and  the  general  contract  re- 
cently awarded  to  the  B.  C.  Granitoid  Company,  both  of  these 
firms  hailing  from  Vancouver.  There  will  be  two  other  con- 
tracts awarded  in  connection  with  the  project,  one  for  the 
electrical  work  and  another  for  the  special'  machinery  equip- 
ment required  for  a  complete  fish  canning  and  cold  storage 
plant.  The  capacity  of  the  plant  will  be  about  five  million 
pounds  in  the  cold  storage  department.  The  total  cost  of 
construction  has  been  estimated  at  approximately  $200,000. 

A  permit  was  recently  issued  to  Mr.  W.  Philpot  for  the 
construction  of  an  ice-making  plant  on  Carnarvon  street. 
New  Westminster.  The  factory  will  measure  :!."!  x  64  feet,  and 
will  be  of  frame  construction  with  galvanized  iron  sides  and 
rubberoid  roof.  The  equipment  to  be  installed  includes  a  30- 
ton  refrigerating  machine,  which  will  represent  an  outlay  ex- 
clusive of  the  building,  of  $10,000.  It  is  expected  that  active 
construction  will  be  commenced  before  the  end  of  January. 

The  Morrison  Steel  Wire  Company,  whose  present  fac- 
tory is  situated  in  Vancouver,  recently  secured  a  site  of  about 
16  acres  on  Lulu  Island,  about  8  miles  from  the  city,  and  an- 
nounce that  a  factory  will  be  erected  there  and  the  company's 
business  transferred  to  the  new  location  within  the  next  few 
months. 

The  general  contract  for  the  construction  of  a  two-storey 
brick  and  mill  hotel  building  for  Mr.  H.  C.  Thornton  at  Port 
Coquitlam  has  recently  been  awarded  to  Mr.  W.  H.  Mueller 
of  Vancouver.  Parr,  McKenzie  &  Day  of  Van,couver,  are  the 
architects  for  the  building,  which  will  be  entirely  modern  and 
excellently  equipped  throughout. 

The  New  Sanitorium  at  Kamloops 

It  is  expected  that  work  will  be  started  early  in  January 
on  the  proposed  sanitorium  building  at  Tranquilla,  near  Kam- 
loops, for  the  B.  C.  Anti-Tuberculosis  Society,  for  which 
plans  have  been  prepared  by  Dalton  &  Eveleigh,  of  Vancou- 
ver. The  building  will  be  of  reinforced  concrete  on  concrete 
foundations,  with  sand  and  lime  plastering.  The  floor  of  the 
entrance  hall  will  be  finished  in  terrazzo  tile.  Steam  heating 
and  electric  lighting  will  be  employed  throughout.  The  equip- 
ment of  the  building  includes  galvanized  iron  metal  work, 
and  skylights,  a  telephone  system  and  fire  extinguishers. 

Work  was  started  recently  on  the  new  Enderby  Armory, 
for  which  the  general  contractor  is  Mr.  J.  Russell,  a  local 
builder.  The  building  will  measure  42  x  93  feet,  and  will  have 
a  solid  concrete  basement  and  two  upper  storeys  of  brick 
construction.  The  basement  will  contain  a  60-foot  shooting 
gallery  and  furnace  room.  The  main  hall  measures  40  x  60 
feet  by  16  feet  high,  with  truss  roof  covered  with  galvanized 
iron  shingles.  In  the  rear  of  the  main  hall  will  be  six  rooms, 
each  measuring  14  x  24  feet  for  officers'  quarters,  two  ar- 
mories and  a  store  room,  all  floors  to  be  solid  concrete, 
covered  with  No.  1,  1  x  3  flooring.  There  will  be  one  furnace 
in  the  basement,  and  two  in  the  main  hall,  and  for  fire  pro- 
tection, two  hydrants,  each  with  a  50-foot  length  of  hose  at- 
tached, will  be  placed  in  convenient  positions.  The  cost  of 
the  building  will  be  between  fifteen  and  sixteen  thousand 
dollars. 

It  is  the  intention  of  the  Nelson  City  council  to  shortly 
submit  a  by-law  to  the  ratepayers  for  an  additional  $20,000  to 
lie  used  for  the  construction  of  the  proposed  new  Nelson  Hos- 
pital. The  provincial  government  will  also  be  asked  for  a 
grant  of  $50,000,  which  if  supplied,  will  provide  a  total  of  $90,- 
000  for  construction  purposes. 

Messrs.    H.   P.    Leake   and   W.   A.    Calder   were   recently 
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awarded  tiic  contract  for  a  new  wharf  which  the  Dominion 
government  is  erecting  at  Kaslo,  B.C.,  at  a  cost  of  $135,000. 

The  ratepayers  of  Nelson  recently  endorsed  a  by-law  for 
the  purchase  of  the  street  railway  system  which  has  been 
operated  for  a  number  of  years  past  by  a  private  company, 
thus  ajfain  demonstrating  their  support  of  the  principle  of 
municipal  ownership.  The  city  now  owns  its  own  water- 
works system,  a  3,000  h.p.  hydro-electric  plant,  and  recently 
purchased  the  gas  plant,  which  had  been  operated  as  a  private 
enterprise  for  the  past  ten  years. 

Subject  to  revision  by  the  1914  council,  the  following 
work  is  provided  for  in  a  by-law  to  be  submitted  to  the  rate- 
payers of  Vancouver  in  January,  1914:Grading  for  sidewalks, 
.$50,000;  grading  streets,  $110,000;  grading  lanes,  $26,000;  cul- 
verts and  bulkheads,  $10,000;  rocking  streets,  $96,000;  plank- 
ing streets,  $47,000;  rocking  lanes,  $41,000;  planking  lanes, 
$30,000. 

The  Prince  Rupert  city  council  has  given  first  reading  to 
by-laws  for  municipal  works  to  be  voted  upon  at  the  coming 
civic  election.  The  amounts  provided  are  as  follows:  Tele- 
phone extension,  $70,000;  permanent  building,  Fulton  street, 
$50,000;  recreation  grounds,  $30,000;  extension  of  electric  light 
plant,  $45,000;  new  electric  light  plant,  $105,000;  municipal 
waterworks  extension;  agreement  with  Prince  Rupert  Hydro- 
electric Company. 

Following  the  recent  announcement  of  Mr.  H.  H.  Stevens. 
M.P.  for  the  city  of  Vancouver,  to  the  efifect  that  Dominion 
Public  Works  Department,  is  now  working  on  plans  involving 
the  construction  of  extensive  harbor  works  at  Kitsilano  Re- 
serve, comes  the  news  that  the  Vancouver  civic  officials  are 
contemplating  the  erection  of  a  bridge  spanning  False  Creek 
from  the  reserve  to  the  foot  of  Burrard  street  on  the  opposite 
side.  While  tfie  scheme  is  as  yet  in  tentative  form  it  is  re- 
called that  the  city  has  had  this  project  in  view  for  the  past 
two  years,  and  there  appears  to  be  every  likelihood  that  the 
question  of  a  bridge  at  this  point  will  be  seriously  considered 
in  the  near  future.  With  reference  to  the  Kitsilano  project, 
the  only  information  that  is  available  at  present  is  contained 
in  the  statement  by  Mr.  Stevens  that  the  work  will  be  on  a 
large  scale  involving  an  expenditure  of  millions  of  dollars, 
embracing  railroad  trackage,  warehouses,  docks,  etc.,  and 
probably  necessitating  additional  dredging  operations  at  the 
mouth  of  False  Creek.  It  is  expected  that  an  appropriation 
bill  in  connection  with  the  scheme  will  be  presented  at  the 
next  session  of  the  federal  parliament. 

The  annual  report  of  Municipal  Engineer  Clement,  of 
South  Vancouver  (who  has  recently  tendered  his  resignation), 
shows  that  the  following  work  was  carried  out  during  the 
year  1913;  Streets  cleared  and  rough  grades,  3.335  miles; 
streets  graded  and  bulkheaded,  13,297  rtiiles;  streets  macadam- 
ized, 3.98  miles;  streets  permanently  paved,  3.841  miles; 
streets  oiled,  15.428  miles;  plank  roadway  laid,  4.302  miles; 
box  drains  laid,  3.203  miles;  walks  laid,  9.127  miles. 

Plans  for  the  proposed  Canadian  Northern  Pacific  Rail- 
way bridge  to  be  erected  across  the  Victoria  Arm  from  the 
Gorge  Road  to  Songhees  Reserve,  at  Victoria,  have  been  filed 
with  the  Dominion  government  authorities  for  approval.  The 
company's  plan  shows  the  location  of  the  proposed  bridge  at 
about  200  feet  above  Dead  Man's  Island,  with  a  60-foot  bridge 
bascule  type,  spanning  the  channel  west  of  the  Island,  and  a 
25-foot  opening  adjoining  the  main  span.  The  fill  would  run 
1,110  feet  in  a  southerly  direction  from  the  Gorge  Bridge, 
the  balance  of  construction  to  be  of  ordinary  pile  trestles 
with  bents  fifteen  feet  apart. 

In  the  Supreme  Court  at  Vancouver,  Judge  Grant  re- 
cently handed  down  ^n  important  judgment  effecting  sub- 
contractors' claims  under  the  mechanics'  lien  act.  His 
Honor's  finding  makes  it  feasible  for  any  sub-contractor  who 
has  paid  up  all  his  workmen  and  all  his  bills  for  material,  to 
make  and  maintain  successfully  a  claim  against  the  owners  of 


llic    building,    works    or    improvements    undertaken    for    the 
amount  due  him  under  the  mechanics'  lien  act. 

The  city  council  of  Vancouver,  at  a  special  session  recent- 
ly authorized  a  by-law  providing  $14,000  for  the  erection  next 
year  of  a  hre  hall  at  some  point  in  Hastings  Townsitc  yet  to 
be  selected.  Of  this  amount  $10,000  will  probably  be  spent 
for  the  building,  and  $2,000  for  the  site. 

It  is  considered  unlikely  that  there  will  be  any  new  school 
construction  undertaken  by  the  Vancouver  school  board  dur- 
ing 1914.  Aside  from  the  amounts  which  will  be  required  for 
the  purpose  of  making  a  few  small  additions  to  existing  build- 
ings the  members  have  decided  to  submit  no  money  by-laws 
for  the  coming  year  excepting  those  covering  regular  ex- 
penses. 

Contract  Let  For  New  Drill  Hall  at  Victoria 

Advices  from  Victoria  state  that  the  Dominion  Depart- 
ment of  Public  Works  has  awarded  the  contract  for  Victoria's 
new  drill  hall  to  Parfitt  Bros.,  of  Victoria,  who  intend  to  com- 
mence constructional  operations  before  the  end  of  January. 
The  building  is  to  be  of  red  brick  faced  with  cut  stone  and 
battlemented,  and  will  be  erected  on  a  site  bounded  by  Mc- 
Bride  street,  Bay  street  and  Field  street,  with  the  main  en- 
trance on  Bay.  This  entrance  will  be  in  the  form  of  a  hand- 
some gateway  under  a  square  tower,  in  the  centre  of  the  build- 
ing. The  main  hall  will  be  spacious  affair,  measuring  100  x  300 
feet. 

In  the  tower,  accommodation  will  be  provided  lor  bands, 
and  on  either  side  of  the  entrance  are  rooms  for  the  com- 
manding officers  and  adjutants  of  two  regiments,  and  in  the 
left  wing  similar  rooms  for  the  officers  of  a  third  regiment. 
On  the  right  front  is  a  room  for  the  British  Campaigners, 
and  at  the  rear  of  the  hall  offices  for  the  brigadier  and  his  ad- 
jutant. Armories,  gunsheds  and  stores  occupy  the  remainder 
of  the  ground  floor,  while  underneath  in  the  basement  is  the 
ambulance  store,  access  to  which  is  gained  by  an  inclined 
roadway.  In  the  basement,  too,  is  the  regimental  swimming 
bath. 

On  the  second  floor  are  the  four  officers'  messes  and  kit- 
chens, sergeants'  messes  and  reading  rooms  for  the  men,  and 
above  these  again  three  suites  for  caretakers,  comprising  four 
bedrooms,  sitting  room  and  kitchen. 

The  contract  calls  for  the  completion  of  the  whole  build- 
ing within  eighteen  months.  Major  W.  Ridgway  Wilson,  of 
Victoria,  prepared  the  plans  for  the  new  drill  hall  which  it 
is  understood,  will  be  the  second  largest  in  Canada,  being  ex- 
ceeded in  size  by  only  one  other  building  of  this  type,  namely 
that  at  St.  Johns,  N.B.  The  cost  of  the  work  will  be  approxi- 
mately $240,000. 

Victoria's  Good  Prospects 

Commencing  operations  at  the  middle  of  January,  the 
seating  capacity  of  the  Princess  Theatre  in  Victoria  will  be 
enlarged  from  600  to  1,000  the  work  practically  involving  the 
reconstruction  of  the  entire  building.  The  house  will  be 
closed  for  a  period  of  two  months  during  which  the  back, 
front  and  east  side  walls  are  to  be  demolished  and  the  struc- 
ture transformed  into  an  up-to-date  theatre  at  a  cost  of  ap- 
proximately $35,000. 

Tenders  covering  the  separate  contracts  required  in  the 
erection  of  the  new  store  building  for  the  Hudson's  Bay  Com- 
pany at  Victoria  closed  on  December  27.  The  plans  provide 
for  a  ten-storey  structure,  but  it  is  intended  to  erect  only 
four  storeys  at  the  present  time.  The  amount  available  for 
construction  work  is  $450,000. 

Messrs.  Coates  &  Fleet,  recently  completed  plans  for  ex- 
tensive alterations  to  the  Brown  Jug  Saloon  in  Victoria, 
which  will  transform  the  present  quarters  into  a  modern 
hotel.  The  ground-  floor  of  the  altered  premises  will  be  oc- 
cupied by  the  buflfet,  dining  room,  office  and  other  depart- 
ments, and  the  two  upper  floors  will  accommodate  over  30 
rooms  fitted  up  in  attractive  style.     It  is  intended  to  install  a 
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complete  system  of  steam  heating.  The  Victoria  firm  ol 
Metzger  &  Weston  will  handle  the  general  contract,  which 
is  valued  at  approximately  $25,000. 

Tenders  closed  at  Ottawa  on  January  8  for  the  con- 
struction of  two  reinforced  concrete  piers  with  a  solid  fill  in 
Victoria  harbor,  for  which  the  Dominion  Department  of  Pub- 
lic Works  has  made  a  preliminary  appropriation  of  $500,000. 
The  ultimate  expenditure  on  the  piers,  of  which  there  will 
eventually  be  four,  will  be  $750,000  each.  It  is  understood 
that  a  number  of  the  large  construction  companies  through- 
out Canada  have  submitted  tenders  for  the  contract. 

It  is  understood  that  McCutcheon  Bros.,  realty  dealers  of 
Victoria,  have  purchased  the  premises  at  844  Fort  street, 
where  it  is  their  intention  to  erect  a  store  and  ofiice  block 
in  the  near  future.  The  lot  occupies  a  street  frontage  of  60 
feet,  and  cost  $60,000. 

Credence  is  being  given  a  report  circulating  at  the  Coast 
that  the  Dominion  government  will  probably  make  provision 
in  next  year's  estimates  for  the  construction  of  a  new  court 
house  in  Victoria.  A  triangular  block,  comprising  an  area 
of  two-thirds  of  an  acre,  and  bounded  by  Blanchard  and  Col- 
linson  and  Burdette  streets,  which  was  recently  purchased 
by  the  authorities,  is  reported  as  the  proposed  site  of  the 
new  building. 

A  two-storey  frame  apartment  block  with  accommodation 
for  36  rooms  will  shortly  be  erected  for  Mr.  F.  F'airhurst  on 
the  corner  of  Queens  avenue  and  Vancouver  street,  Victoria, 
at  a  cost  of  about  $20,000. 

Within  the  near  future  the  Dominion  government  will 
call  for  tenders  for  the  execution  of  extensive  improvements 
on  the  Victoria  post  office  block.  The  plans,  which  were 
prepared  some  time  ago,  have  been  revised,  and  it  is  reported 
that  they  are  on  the  po'int  of  completion.  It  has  been  an- 
nounced that  the  new  plans  provide  for  two  extra  storeys 
at  the  rear  of  the  present  building,  instead  of  one.  as  was 
originally  proposed. 

The  Victoria  city  council  recently  adopted  a  resolution  lo 
the  effect  that  the  debentures  authorized  under  the  $80,000 
by-law  passed  last  January  for  the  erection  of  a  new  jail 
l)e  issued  and  placed  on  the  market  at  once,  and  that  plani 
and  specifications  be  prepared  and  tenders  called  for  the  new 
structure  forthwith. 


Personal  Mention 


The    annual   meeting   of    the    Canadian    Society    of    Civil 
Engineers  will  be  held. at  Montreal  January  37.  28  and  29. 


"The  Engineer's  Part  in  the  Regulation  of  Public  Utili- 
ties" was  the  subject  of  a  discussion  at  the  Stevens  Institute 
of  Technology,  Hoboken.  N.Y.,  on  January  9. 


During  tRe  year  just  closed,  three-quarters  of  a  million 
dollars  have  been  expended  on  the  roads  of  Ontario.  The 
year's  work  on  highways  improvement  shows  220  miles  of 
highway  added  to  the  transportation  facilities.  The  style  of 
road  is  macadam  and  gravel,  of  a  type  which  is  giving  satis- 
faction to  the  Provincial  Highway  Engineer,  Mr.  W.  A.  Mc- 
Lean. The  share  borne  by  the  government  in  the  construc- 
tion and  supervision  of  the  work  is  one-third. 


The  Concrete  Machinery  Company,  Limited,  is  to  be  tht 
new  firm  name  of  an  amalgamation  of  the  Woodstock  Wind 
Motor  Company  ard  the  Mitchel  Crusher  Manufacturit;;; 
Company,  the  latter  of  which  is  a  selling  organization  for 
sfone-crushin^  machinery,  with  headquarters  in  Toronto.  A 
by-law  upon  which  the  ratepayers  of  Woodstock  arc  asl;cd 
to  vote  provides  for  the  loan  of  $20,000  to  the  Concrete  Ma- 
chinery Company.  As  security  the  company  is  to  give  -hi 
corporation  of  Woodstock  a  first  mortgage  on  all  its  -eal 
estate,  buihling  and  machinery. 


Mr.  J,  C.  Stewart  has  received  an  appointment  as  man- 
ager of  the  Toronto  Wire  Nail  &  Tack  Company,  West 
Toronto. 

Mr.  A.  K.  Woolridge,  manager  of  the  scale  department 
of  the  Canadian  Fairbank  Morse  Company,  Toronto,  has  left 
for  a  short  holiday  at  his  Texas  home. 

Mr.  C.  J.  Simms,  assistant  engineer  of  the  Saskatchewan 
division  of  the  Canadian  Pacific  Railway,  has  been  transfer- 
red to  Vancouver  lo  succeed  Mr.  H.  B.  VValkem  as  assistant 
division  engineer. 

Mr.  G.  Janin,  chief  engineer  of  the  city  of  Montreal,  has 
withdrawn  his  application  for  a  pension  of  three-quarters 
of  his  salary.  A  bill  to  grant  this  higher  pension  was  in- 
troduced   into    the    Quebec    Legislature. 

Mr.  II.  V.  Armstrong  has  returned  to  Estevan,  Sask.,  as 
town  engineer.  A  graduate  in  civil  engineering  of  Toronto 
University,  Mr.  Armstrong  spent  over  four  years  in  Estevan 
supervising  the  new  water  supply  and  sewage  disposal  sys- 
tem, etc. 

Mr.  W.  A.  Clement,  of  South  Vancouver,  B.C.,  has  been 
appointed  chief  engineer  for  the  district  of  South  Vancouver, 
and  will  have  charge  of  pavement,  road  and  drainage  con- 
struction. Mr.  Clement  was  assistant  city  engineer  of  Toron- 
to from  1898  to  1903,  and  city  engineer  of  Vancouver  from 
1905  to  1911. 

Mr.  I.  l-'eldman,  architect,  who  was  associated  for  some 
time  with  Mr.  J.  1'.  Hynes,  199  Yonge  Street,  Toronto,  has 
opened  an  ofRce  at  44  Adelaide  West.  Mr.  I'eldman  has 
several  projects  already  in  hand,  including  the  CoUett  Sproule 
factory  on  Portland  Street,  and  the  Rotenburg  warehouse  on 
Elizabeth  Street. 

Mr.  H.  B.  Walkem,  for  five  years  Assistant  Divisional 
I'.ngineer  of  the  Canadian  Pacific  Railway  at  Vancouver,  has 
been  appointed  engineer  in  charge  of  the  Kootenay  and 
Boundary  districts  of  that  road,  with  headquarters  at  Nelson, 
B.C.  Mr.  Walkem  has  had  thirty  years'  experience  in  rail- 
road  engineering  in    the    Pacific   province. 

Mr.  Charles  P.  Dubuc,  B.A.Sc.  in  conjunction  with  his 
brother,  has  commenced  business  as  a  consulting  engineer, 
under  the  firm  name  of  Dubuc  &  Dubuc,  in  the  Canadian  Ex- 
press Building,  Montreal.  Mr.  C.  P.  Dubuc  has  been  con- 
nected with  municipal  works  in  St.  Louis,  Cote  St.  Paul  and 
Maisonneuve.  He  has  also  had  experience  in  hydrographic 
work  and  good  roads  promotion. 

Mr.  Beaudry  Leman  has  been  appointed  general  man- 
ager of  the  Hochelaga  Bank,  Montreal.  Mr.  Leman  is  a 
civil  and  electrical  engineer  and  at  one  time  was  a  member 
of  the  Montreal  Electrical  Service  Commission.  In  1906  he 
was  in  charge  of  the  construction  work  of  the  Shawinigan 
Water  and  Power  Company,  and  later  organized  the  Can- 
adian General  Development  Company,  which  was  interested 
in  electrical  enterprises.  In  1912  he  entered  the  banking 
business. 

Mr.  Reginald  W.  Brock,  director  of  the  Geological  Sur- 
vey of  Canada,  has  been  appointed  Deputy  Minister  of  Mines 
in  succession  to  Dr.  A.  P.  Low,  retired.  Mr.  Brock  was  born 
in  Perth,  Ont.,  in  1874^  and  was  educated  at  the  Ottawa  Col- 
legiate Institute  and  Toronto,  Queen's  and  Heidclburg.  As 
a  professor  at  the  Queen's  School  of  Mines  before  joining 
the  staflf  of  the  Geological  Survey  he  carried  out  many  im- 
portant explorations  and  is  regarded  as  one  of  the  best  geo- 
logical authorities  in  Canada.  He  has  been  Director  of  the 
Survey  since  1904. 
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MAINLY    CONSTRUCTIONAL 

EAST  and   WEST  —  FROM   COAST  to  COAST 


EASTERN  CANADA 

The  building  permits  taken  out  at  ISrantiord,  Ont.,  dur- 
ing I'Ji;!  totalled  in  value  $l,0ir),S86,  a  decrease  of  $151,21') 
on  the  previous  year's  total. 

Mr.  J.  T.  BIyth,  heating  and  sanitary  engineer,  has  se- 
cured the  contract  for  the  plumbing  and  heating  work  in  a 
number  of  new  buildings  in  Ottawa,  inchulinH:  the  Klackburn 
liuilding  and  St.   Lukes'   Hospital. 

Notwithstanding  the  much-talked-of  hard  times,  the  build- 
ing permits  issued  in  Fort  William  show  an  increase  of  over 
a  quarter  of  a  million  dollars,  the  respective  figures  being: 
liUIJ,  $4,029,905,  and  1912— $3,746,565. 

Gypsum  is  regarded  as  one  of  the  leading  industries 
from  the  point  of  view  of  exports  in  Hunt's  County,  N.S. 
Last  year  the  total  exports  amounted  to  200,000  tons,  but 
this  year  the  total>will  reach  fully  ;!00,000  tons. 

As  previously  announced  in  these  columns,  Messrs. 
Roger  Miller  &  Sons  arc  the  contractors  for  the  laying  of 
about  4,000  feet  of  pipe,  including  tunnel  and  reservoir  con- 
nection, tanks,  etc.,  on  Toronto  Island.  The  work  is  pro- 
gressing rapidly. 

According  to  the  city  architect  plans  were  endorsed  in 
Toronto  during  1913  for  9,877  buildings  at  an  estimated  cost 
of  $36,962, 054,  as  against  10,217  buildmgs  at  a  cost  of  $27,- 
401,701  for  which  permits  were  issued  in  1912,  the  latter  being 
a  record  year. 

It  is  announced  that  the  contract  for  the  new  factory  for 
the  Canada  Nail  &  Wire  Company,  which  is  to  be  located  at 
Cold  brook,  about  three  miles  from  St.  John,  N.B.,  will  be 
awarded  as  soon  as  the  company  has  received  its  charter. 
The  construction  will  probably  be  of  brick. 

Returns  issued  from  Port  Arthur  show  that  for  the  past 
year  the  amount  of  building  done  in  that  city  is  valued  at  ifl,- 
935,680,  as  compared  with  $2,494,179  in  191S.  Explanation  of 
this  decrease  is  that  the  permit  for  the  new  government  ele- 
vator, which  cost  a  million  and  a  half  dollars,  was  issued  in 
December,  1912. 

Welland  has  just  emerged  from  a  year  of  great  pros- 
perity in  building  construction.  It  is  stated  that  two  miles  of 
brick  pavement,  half  a  mile  of  slag  and  macadam  pavement, 
one  and  one-half  mites  of  sewers  and  four  and  one-half  miles 
of  cement  sidewalks  have  been  laid,  the  total  building  for  the 
year  1913  amounting  to  $1,061,157. 

Plans  are  being  prepared  at  Windsor,  N.S.,  for  a  modern 
mill,  with  a  capacity  of  250  barrels  a  day,  for  the  manufac- 
ture of  plaster  products.  The  company,  with  a  directorate 
consisting  of  Messrs.  Rufus  Curris,  of  Windsor;  Hon.  A.  K. 
MacLean,  M.P.,  T.  F.  Courtney,  Gerald  B.  Ternan,  and  F.  C 
.Smythe,  all  of  Halifax,  was  formed  last  year  and  it  is  anti- 
cipated that  the  new  mill  will  be  ready  for  work  next  summer. 

The  firm  of  McAvity  &.  Sons,  Limited,  St.  John,  N.B.. 
arc  contemplating  the  erection  of  an  extensive  range  of  build- 
ings to  consist  of  a  warehouse,  iron  and  brass  machine  shops, 
power  house,  foundries  and  administration  building.  All  the 
buildings  are  to  be  of  steel  and  brick,  with  concrete  foun 
dations.  When  completed  the  proposed  plant  is  expected  to 
furnish    employment    to    twelve    or    fifteen    hundred    people. 


It  is  expected  that  tenders  will  be  called  early   this  year  for 
llie  greater  part  of  the  work. 

During  1913,  287  permits  were  issued  by  the  Building  In- 
spector's Department  at  Welland.  These  were  of  the  total 
value  of  $611,157;  $398,455  representing  237  permits  were  for 
residences,  and  $212,702  representing  50  permits,  were  for 
business  and  public  buildings.  In  addition  to  this  $350,000 
lor  industries  and  $100,000  for  residences  was  spent  on  the  in- 
dustrial section  outside  the  town  limits,  the  total  for  the  year 
being  $1,061,157. 

According  to  a  I'"ort  William  despatch,  the  stocks  of  ce- 
ment available  at  that  point  arc  much  lower  than  at  the  cor- 
responding period  a  year  ago.  If  last  year's  activity  in  build- 
ing operations  is  repeated  this  year  it  is  feared  that  there 
will  be  a  shortage  of  cement  in  the  spring.  It  is  stated  that 
owing  to  the  loss  occasioned  by  the  big  storm  on  the  lake  in 
November,  when  thousands  of  sacks  of  cement  were  lost, 
manufacturers  were  deterred  from  shipping  any  more  cargoes 
until  the  spring. 

The  Sherbrooke  Tile  &  Brick  Company  has  been  incor- 
porated with  a  capital  stock  of  $75,000.  Its  head  office  will 
1)0  in  Sherbrooke,  Que.,  and  the  business  to  be  carried  on 
will  include  the  manufacture  of  brick,  tile  and  clay  products 
of  all  kinds.  The  promoters  are  Messrs.  N.  N.  Walley,  C. 
Beauchesne,  N.  E.  Walley,  Chas.  B.  Howard  and  J.  Mac- 
Donald,  of  Sherbrooke,  and  E.  L.  Darche,  of  Ascot  Corner. 
The  new  company  has  purchased  the  Ascot  Brick  plant, 
owned  and  operated  for  many  years  by  D.  G.  Loomis  & 
Sons. 

The  building  permits  issued  in  St.  John,  N.B..  last  year 
amounted  to  nearly  $2,500,000,  or  about  $2,000,000  more  than 
the  value  for  1912.  Work  on  some  of  the  large  contracts  be- 
gun last  year  will  be  continued  in  1914,  and  the  prospects  for 
new  building  projects  are  considered  bright,  for  the  reason 
that  greater  housing  accommodation  must  be  provided  for 
the  people.  Mr.  D.  F.  Pidgeon,  who  has  lately  returned  from 
a  trip  to  Great  Britain,  brought  the  infonnation  that  the  or- 
ganization of  a  large  building  compan3'  to  erect  dwellings  in 
St.  John  and  its  neighbourhood  is  making  good  progress.  It 
is  known  that  local  companies  will  also  take  a  hand  in  con- 
struction work,  and  therefore  1914  should  prove"  a  good  build- 
ing year  in  St.  John. 


WESTERN   CANADA 

New  Westminster's  building  permits  for  1913  amounted 
to  $958,975,  as  compared  with  $1,6'34,518  in  1912  and  $1,124,- 
.587  in  1911. 

The  new  Government  wharf  at  Argcnta  on  the  Kootcnay 
Lakes  is  rapidly  nearing  completion.  The  docks  are  of  a  new 
type  of  construction  and  an  innovation  in  British  Columbia. 

Last  year  the  building  permits  issued  at  Prince  .Mbcit. 
Sask.,  amounted  in  value  to  $1,380,290,  as  compared  with  $2.- 
042,450  for  1913.  The  figures  are  from  Mr.  H.  L.  Kitzsini- 
mons,  Building  Inspector. 

Mr.  J.  S.  MacLachlan,  Dominion  District  Engineer,  h;; . 
returned  from  a  tour  of  inspection  of  the  harbor  works  in  tho 
Nanaimo  district,  B.C.,  during  which  he  investigated  the  dam 
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iige  done  by  the  recent  heavy  gales.  He  found  that  rcpaii- 
were  necessary  at  Sydney  Island  where  the  wharf  had  been 
cnsiderably  damaged.  Repairs  will  also  be  necessary  at 
.'^■ydney,  Melchosin  and  iiocky  Point. 

Work  on  the  Government  docks  on  the  Arrow  Lakes  is 
progressing  rapidly.  This  work  includes  new  docks  at  West 
Damars,  East  Arrow  Park,  Needles  and  Kenata,  all  of  whic'i 
are  floating  docks. 

According  to  figures  furnished  by  Mr.  O.  T.  Falls,  build- 
ing inspector  at  Kegina,  the  permits  issued  in  that  city  last 
year  amounted  in  value  to  $4,018,350.  This  compares  un- 
favorably with  the  1912  total  of  $8,047,309. 

The  aggregate  value  of  buildings  started  and  for  tlie 
most  part  completed  in  Saskatoon  during  the  year  1913  was 
$3,03:1,845.  The  greatest  number  of  permits  issued  and  value 
of  buildings  planned  was  in  the  month  of  May,  the  falling  off 
taking  place  since  August. 

The  city  of  Medicine  Hat  has  established  a  record  in  the 
number  of  building  permits  issued  during  the  year.  The 
building  inspector,  Mr.  Daley,  reports  that  permits  have  been 
taken  out  for  buildings  valued  at  $3,851,572,  an  increase  of 
$1,015,353  over  that  of  1912,  or  over  40  per  cent. 

One  of  the  most  important  civic  buildings  to  be  erected 
this  year  is  the  Central  Police  and  Fire  .Station,  at  the  corner 
of  Elizabeth  and  F'raser  Avenue,  Edmonton,  Alta.,  at  an  ap- 
proximate cost  of  $350,000.  The  plans  and  specification.s 
were  prepared  in  the  office  of  the  City  Architect,  Mr.  A.  M. 
Jeffers.  The  new  building  will  be  constructed  of  pressed 
brick  with  stone  trimmings.  About  two-thirds  of  the  struc- 
ture will  be  occupied  by  the  police  department. 

A  decision  that  will  interest  architects  was  given  on  Jan- 
uary 1  at  Regina,  by  Mr.  Justice  Elwood,  when  the  claim  of 
Messrs.  Munro  &  Mead,  architects,  against  the  Yorktown 
Agricultural  &  Industrial  Association,  Limited,  for  service  in 
preparing  plans  for  a  grand  stand  was  allowed.  The  plain- 
tiffs had  prepared  two  sets  of  plans,  the  stand  to  cost  not 
more  than  $14,000,  but  tenders  were  considerably  higher  on 
both  occasions  and  the  defendants  decided  not  to  proceed  on 
the.  work,  declining  to  pay  for  the  plans.  Plaintiffs  were 
awarded  $680,  made  up  of  $490  for  the  first  set  of  plans,  $180 
for  the  second  set  and  $10  for  taking  out  the  permit. 

A  remarkable  suspension  bridge  has  been  erected  by  th" 
Indians  in  British  Columbia,  across  the  Bulkley  River,  Prince 
Rupert.  A  feature  of  the  bridge  is  the  almost  total  absence 
of  nails.  Joints  were  made  by  dove-tailing  and  burning  .; 
hole  with  red  hot  coals  through  the  two  logs  into  which  a 
stout  wooden  spike  was  driven,  the  joints  being  then  bound 
with  wire.  The  big  cable  supporting  the  structure  was  ob- 
tained from  the  Hudson's  Bay  Company,  who  used  it  on  the 
first  steam  boat  which  travelled  up  the  stream. 


Canadian   Railroad    Development 


Obituary 

Mr.  Benjamin  Goldthorpe,  a  former  Toronto  contractor, 
passed  away  recently  at  Hamilton. 

Mr.  James  Steele,  president  of  the  James  Steele  Wire 
Works,  Limited,  Guelph,  Ont.,  died  on  December  30. 

Mr.  Alfred  Williams,  formerly  associated  with  Mr.  M. 
J.  Haney  in  the  construction  of  the  White  Pass  and  the 
Cooper  River  and  North  Western  railroads,  died  recently. 

Mr.  Lockie  McQuarrie,  of  New  Westminster;  one  of  the 
best  known  contractors  and  financiers  in  British  Columbia, 
died  recently  at  San  Diego,  Cal.,  at  the  age  of  eighty  years. 
The  late  Mr.  McQuarrie  was  the  pioneer  road  contractor  of 
the  province,  having  carried  out  several  contracts  on  the  Can- 
adian Pacific  Railway  main  line  and  constructed  the  first 
twenty-five  miles  of  the  Great  Northern  Railway  at  New 
Westminster. 


Mr.  B.  B.  .-^Hither,  Chief  Engineer  of  the  Grand  Trunk 
Pacilic,  announced  recently  that  the  line  would  be  completed 
next  April  at  a  point  about  a  hundred  miles  west  of  Fort 
George,  B.C. 

Mr.  A.  R.  Gould,  president  of  the  St.  John  Valley  Rail- 
way, recently  secured  a  charter  for  a  railway  across  the 
northern  part  of  the  state  of  Maine,  connecting  the  existing 
lines  in  Quebec  and  New  Brunswick. 

The  Lake  Erie  &  Northern  Railway  is  seeking  power  to 
increase  its  issue  of  securities  from  $30,000  to  $45,000  a  mile 
and  to  borrow  money  and  issue  securities  for  the  acquisition, 
construction  and  extension  or  development  of  any  proper- 
ties or  works  other  than  railway. 

Sir  Wm.  McKenzie,  president  of  the  Canadian  Northern 
Railroad,  announced  recently  that  the  company  had  decided 
upon  an  expenditure  of  about  $10,000,000  in  securing  addi- 
tional rolling  stock  for  the  operation  of  this  road.  It  is  stated 
that  practically  the  entire  amount  will  be  laid  out  between 
Toronto  and  Port  Arthur.  Sir  William  further  stated  that 
as  a  result  of  the  opening  of  the  new  transcontinental  line, 
Leaside  will  become  one  of  the  largest  repair  shops  on  the 
road. 

As  part  of  the  Canadian  Northern  Railway  extension  in 
Nova  Scotia  it  is  said  to  be  the  intention  of  the  company  to 
establish  a  junction  at  a  point  convenient  to  Sydney  and 
Louisburg,  with  pier  terminals  at  both  places.  Sydney  will 
be  the  summer  terminal  and  Louisburg  the  winter  terminal 
of  the  Canadian  Northern,  with  a  transcontinental  branch 
running  from  the  strait  to  Moncton  along  the  Northumber- 
land short  route  to  Moncton,  and  thence  west  by  the  best 
available  route. 

A  report  from  Sydney,  N.S.,  states  that  Messrs.  Macken- 
zie and  Mann,  who  own  the  Inverness  railway,  will  negotiate 
for  a  right-of-way  from  St.  Peter's  to  Sydney,  a  plan  which 
includes  the  taking  over  of  the  Vanderbilt-Webb  line,  Point 
Tupper  to  St.  Peter's,  and  the  extension  from  St.  Peter's  to 
Sydney  and  St.  Peter's  to  Louisburg,  by  way  of  the  South 
Cape  Breton  route.  It  is  understood  that  the  Canatian  North- 
ern is  willing  to  commence  the  work  as  soon  as  the  right-of- 
way  can  be  secured  and  the  construction  financed. 

Sir.  Wm.  McKenzie,  president  of  the  Canadian  Northern 
Railway,  drove  the  last  spike  of  the  new  line  connecting  the 
eastern  and  the  middle  western  provinces  of  Canada  near 
Little  White  Otter  river,  at  a  point  254  miles  east  of  Por: 
Arthur,  610  northwest  of  Toronto  and  about  60  miles  north  of 
White  River  station,  on  January  1.  This  gives  the  country 
its  second  cross-continent  line  from  Quebec  to  British  Colum- 
bia. This  new  section  of  the  line  when  fully  completed  wilt 
be  remarkable  for  the  rapidity  of  its  construction  and  for  its 
efficiency.  The  contract  was  awarded  to  Messrs.  Jones  Bros, 
and  the  Northern  Construction  Company  in  the  summer  of 
1911.    Mr.  H.  K.  Wicksteed  was  chief  locating  engineer. 

Construction  work  on  the  Edmonton  &  Dunvegan  Rail- 
way is  making  satisfactory  progress.  The  first  one  hundred 
and  thirty  miles  will  be  over  that  portion  already  constructed 
which  brings  the  end  of  steel  to  Smith  and  the  south  bank 
cf  the  Athabasca  river.  Grading  on  the  new  line  has  been 
done  to  mile  220  and  surveys  are  completed  for  310  miles. 
Extensive  orders  for  rolling  stock  were  placed  some  time  ago 
with  the  Canada  Car  Company,  of  Montreal,  including  eight 
locomotives,  one  hundred  box  cars  and  fifty  flat  cars.  Mr.  W. 
J.  Pace  the  newly-appointed  superintendent  of  construction 
for  both  roads,  is  well  known  in  Edmonton  as  a  pioneer  in 
railway  work  into  that  city  and  as  a  commissioner  of  public 
works. 
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Souvenir  of  Royal  Visit  to  Pilkington  Plant 

In  July  of  last  year  Their  Majesties  the  King  and  Queen, 
while  touring  the  northern  industrial  district  of  England, 
paid  a  visit  to  the  great  glass  works  of  Messrs.  Pilkington 
Brothers  at  St.  Helens,  Lancashire,  and  an  interesting  sou- 
venir booklet  has  been  issued  by  the  firm  as  a  memento  of  the 
occasion.  By  those  who  wish  to  know  something  about  glass 
manufacture  this  publication  will  be  found  particularly  in- 
structive. The  illustrations  carry  one  through  the  principal 
departments  of  the  largest  glass-manufacturing  establish- 
ment in  the  world — an  industry  whose  products  have  found 
their  way  into  every  country.  It  may  be  of  interest  to  note 
that  the  business  was  founded  in  a  small  way  in  1820  by 
Richard  and  William  Pilkington  and  that  at  present  three 
generations  of  the  family  are  actively  engaged  in  the  manage- 
ment. The  firm  have  made  an  aggressive  bid  for  Canadian 
business,  having  established  warehouses  at  Montreal,  Toron- 
to, Winnipeg,  Calgary  and  Vancouver,  and  l>uilt  a  factory  at 
Thorold,  Ont. 


Brownhoist  Hand-Travelling  Cranes 

Illustrated  herewith  is  the  Brownhoist  -Single  I-Beam 
Hand-Travelling  Crane  manufactured  by  the  l^rown  Hoist- 
ing Machine  Company,  Cleveland. 

The  construction  of  this  crane  permits  it  to  be  used  in 
very  limited   head-room.     The  crane   consists  of  a   single   1- 


are  no  undue  strains  put  upon  any  member  and  the  load  is 
distributed  equally  of  the  two  truck  wheels.  The  I-beani 
rests  on  two  planed  surfaces  at  the  centre  of  the  tfuck-frame. 
It  is  bolted  to  the  truck-frame  at  the  top  (Fig.  2)  and  is  also 
held  in  place  by  a  dowel  on  the  truck-frame  which  fits  into 
a  small  recess  on  the  underside  of  the  bottom  flange  of  the 
I-beam.  By  means  of  this  simple  construction,  the  crane  is 
erected   easily   and   quickly,   even   in   close   quarters. 

The  truck-frame  is  supported  on  two  truck  wheels  with 
a  bearing  on  each  side  of  the  wheel.  The  two  bearings  with 
the  axle  and  wheel  are  secured  to  the  truck-frame  by  means 
of  U-bolts.  The  cranes  of  %  to  1-ton  capacity  inclusive  arc 
fitted  with  bronze  bushings  which  are  scored  to  give  the 
proper  lubrication  to  the  bearings.  The  larger  size  cranes, 
above  1-ton  capacity,  are  bushed  with  steel  roller-bearings. 
These  reduce  to  a  minimum  the  wear  on  the  axle  and  make 
the  operation  of  the  crane  very  much  easier.  By  having  a 
bearing  on  both  sides,  the  wheel  is  kept  in  an  erect  position, 
legardless  of  any  wheel-flange  side  pressure.  It  permits 
small  diameter  axles  to  be  used,  which  results  in  a  very  low 
frictional  resistance  when  the  crane  is  travelling.  Also  it 
distributes  evenly  the  wear  on  the  bearings.  Each  crane  is 
etiuipped  with  a  squaring  shaft  connecting  one  wheel  of 
each  truck  (seen  Fig.  1).  This  insures  uniform  travel  of  both 
end  truck-frames.  All  standard  cranes  of  %  to  1-ton  capa- 
city inclusive,  with  spans  not  exceeding  30  ft,  have  no  trav- 
elling  mrchanism.     These   cranes  are  easily  propelled  along 


Fig.  1 — Brownhoist  single  I-beam  hand-travelling  crane  with  patented  cast-steel  ends,  equipped  with  a 
Brownhoist  trolley  and  a  Yale  &  Towne  triplex  chain  block. 


beam  supported  at  each  end  on  a  Brownhoist  patented  truck- 
frame  of  cast  steel.  The  I-beam  is  of  standard  size,  sut?i- 
cient  for  the  required  capacity  and  span.  The  lower  flange 
of  the  I-beam  serves  as  a  track  for  the  trolley  with  the  load, 
as  shown  in  F"ig.  1.  The  patent  truck-frame  (Fig.  2)  is  a  one- 
piece  steel  casting  of  light  construction  but  with  ample 
strength  for  the  crane  capacity.     It  is  so  designed  that  there 


the  track  by  pushing  or  pulling  on  the  load.  The  larger  ca- 
pacity cranes  are  equipped  with  hand  travelling  chain  and 
sprocket  wheel  (Fig.  1).  By  pulling  on  the  hand-chain,  the 
crane  is  propelled  along  the  runway.  The  largest  capacity 
cranes  are  fitted  with  travelling  reducing  gears  which  re- 
duce the  amount  of  pull  required  on  the  hand-travelling  chain 
necessary  to  travel  the  crane. 


Fig.  2— Brownhoist  patented  cast-steel  end. 


A  joint  conference  of  representatives  of  the  City  Council. 
Board  of  Trade,  Harbor  and  Navigation  Committee  and  Innoc 
Harbor  Association,  met  in  Victoria,  B.C.,  recently  to  examin  • 
the  plans  for  the  proposed  Canadian  Northern  bridge  acros.-i 
Selkirk  water.  The  feeling  was  against  a  temporary  struc- 
ture being  allowed,  and  that  in  any  event  a  pile  or  trestle 
structure  should  not  be  allowed  to  be  used  more  than  thrc> 
years.  Messrs.  J.  S.  MacLachlan,  Dominion  Resident  Engi 
neer,  and  D.  O.  Lewis,  District  Engineer  of  the  province. 
were  among  those  present. 
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Late   News  and   Industrial   Notes 

Messrs.  M.  D.  Seaman  &  Son,  Sauble  Falls,  (;nt.,  intend 
H;oing  into  the  manufacturing  of  sand-lime  brick,  the  timber 
on  their  limits  Ijeing  practically  exhausted. 

The  pul)licity  commissioner  of  Fredericton.  .\.B.,  slates 
that  two  new  mills  will  be  erected  there  in  the  si>ring,  and  that 
several  other  concerns  will  enlarge  their  plant. 

Work  on  the  construction  of  the  new  British  Columbia 
ofHces  in  London,  Eng.,  has  been  commenced  by  the  con- 
tractors, Messrs.  Hannin  &  Cubit.  The  site,  which  is  on 
Regent  street,  is  Crown  property  and  the  total  cost  of  con- 
struction   will    approach    $300,000. 

The  Burrard  Inlet  Tunnel  &  Bridge  Company,  in  ordc 
to  facilitate  matters  in  connection  with  the  Second  Narrows 
Bridge,  B.C..  will  call  for  tenders  for  the  new  bridge  on  plan>- 
prepared  by  Sir  John  Wolf  Barry  and  his  associates,  tender.^ 
to  be  in  by  April  1. 

Mr.  A.  E.  Allison,  one  of  Winnipeg's  old-timers,  is  at 
present  engaged  at  Indian  Bay,  Lake  of  the  Woods,  in  build- 
ing temporary  camps  for  the  Greater  Winnipeg  water  project. 
Mr,  Allison  is  one  of  the  oldest  railway  and  building  con- 
tractors in  the  west,  he  having  been  engaged  in  tliat  work 
since  1877. 

Various  kinds  of  elevated  steel  tanks  built  for  municipal 
service  arc  described  in  an  informative,  well-illustrated  cata- 
logue received  from  the  Chicago  Bridge  &  Iron  Works.  Chi- 
cago. The  booklet  is  made  additionally  interesting  by  the 
tables  which  it  contains  and  an  outline  of  the  proper  method 
of  finding  stresses  in   the  various  parts  of  the  structure. 

Addressing  the  Vancouver  Chapter  of  the  British  Colum- 
bia Society  of  Architects,  Mr.  H.  H.  Stevens,  M.P.,  alluding 
to  the  powers  possessed  by  the  architects'  profession  said 
that  in  no  other  calling  could  a  man  do  so  much  good  for 
humanity  and  likewise  in  no  other  profession  could  he  do 
so  much  harm  if  one  allowed  mercenary  considerations  to  run 
away  with  his  sense  of  right. 

A  report  from  Vancouver  states  that  Mr.  A.  F.  Yarrow, 
head  of  a  great  ship-building  firm  operating  on  the  Clyde, 
has  bought  out  the  British  Columbia  Marine  Company  with 
the  intention  of  establishing  a  branch  of  his  yards  at  Esqui 
malt,  for  shipbuilding  purposes.  He  is  said  to  be  influenced 
in  deciding  in  favor  of  Esquimalt  by  the  fact  of  the  govern 
ment  drydock  being  located  at  Langs  Cove. 

Messrs.  F.  H.  Hopkins  &  Company,  Montreal,  manufac- 
turers of  railway,  contractors'  and  mining  supplies,  have 
favored  us  with  one  of  their  calendars  for  1914.  The  numer- 
als are  in  good  plain  type  and  the  calendar  is  particularly 
valuable  for  office  and  warehouse  purposes.  We  are  also  in- 
debted to  The  B.  Greening  Wire  Company.  Limited.  Hamil- 
ton, for  a  most  serviceable  calendar. 

The  record  of  buildings  in  Victoria  for  the  past  year 
has  been  satisfactory  in  view  of  the  adverse  financial  condi- 
tions. The  number  of  permits  issued  was  1.157,  as  com- 
pared with  1.76.3  the  previous  year.  The  total  value  for  1913 
was  .$3,766,230  apart  from  additions  to  the  Parliament  Build- 
ings, Post  Office,  and  a  new  theatre  which  totalled  about  a 
quarter  of  a  million.  The  total  value  of  permits  issued  in 
1912  was  $8,060,170. 

Addressing  the  British  Columbia  members  xif  the  Can- 
adian Society  of  Civil  Engineers  at  the  second  annual  con- 
vention dinner  in  Victoria,  Hon.  W.  R.  Ross.  Minister  of 
Lands,  referring  to  the  natural  resources  of  western  Canada 
said  the  engineering  fraternity  bore  an  important  relation  to 
the  development  of  these  natural  resources.  Almost  the  en- 
tire success  in  many  lines  depended  on  the  economics  of  en- 
gineering and  he  felt  that  the  men  of  that  profession  knew 


their  responsibility  and  would  rise  to  the  occasion  and  do 
as  well  by  British  Columbia  as  nature  had  done  by  the  pro- 
vince. 

The  St.  John,  N.B.,  city  council  has  asked  the  Dominion 
Government  to  move  back  the  railway  trestle  which  now 
crosses  the  area,  dredge  out  the  basin,  and  construct  two 
steamship  berths,  eight  hundred  feet  in  length,  on  the  site 
adjoining  the  wharf  of  the  new  sugar  refinery.  The  railway 
could  be  carried  around  the  shore  instead  of  crossing  the 
basin  on  a  trestle  as  at  present,  and  the  change  would  also 
involve  the  removal  of  some  small  factories,  some  fish-curing 
houses,  a  coal  depot  and  other  buildings.  The  Federal  Gov- 
ernment owns  nearly  all  of  the  property  involved,  and  the 
proposed  two  steamship  berths  are  greatly  needed  on  the 
eastern  side  of  the  harbour. 


Automatic  Electric  Cellar  Drainer 

Those  who  are  troubled  with  wet  cellars  or  basements 
will  appreciate  the  value  of  the  automatic  electric  cellar 
drainer  illustrated  herewith.  This  device,  it  is  claimed,  is  the 
first  practical  drainer  of  moderate  price  suitable  for  private 
residences,  apartments,  elevator  pits,  etc.  As  shown  by  the 
diagram  it  consists  of  a  centrifugal  pump  direct  connected 
to  a  vertical  Westinghouse  motor.  The  pump  is  installed  in 
a  three-foot  well  into  which  the  seepage  drains,  the  motor 
and  control  apparatus  being  at  the  floor  level  where  it  is  ac- 
cessible for  inspection  and  is  out  of  the  way  of  dampness.  A 
float  plays  between  between  two  stops  on  a  vertical  rod  that 
is  connected  with  the  motor  control  switch.  When  the  water 
in  the  well  rises  sufficiently  to  cause  the  float  to  press  against 
the  upper  stop,  the  motor  is  started  and  continues  in  opera- 
tion until  the  water  level  is  lowered  so  that  the  float  presses 


Motor-driven  pump 
for  draining  pur- 
poses. 


against  the  lower  stop,  when  the  current  is  cut  ofT.  The 
seepage  is  thus  cut  oflf  without  attention,  an  occasional  in- 
spection and  lubrication  being  all  that  is  required.  This  pump 
has  a  capacity  of  300  gallons  per  hour  against  a  head  of  5 
feet,  and  150  gallons  per  hour  against  a  head  of  20  feet.  To 
install  it  all  that  is  necessary  is  to  provide  a  well  three  feet 
deep,  place  the  pump,  and  make  the  electrical  connections. 
It   operates   from    the    electric   lighting   circuit. 


Contracts  Department 

News     of    Special    Interest    to    Contractors,    Engineers,    Manufacturers    and 

Dealers  in  Building  Supplies 


Waterworks,  Sewerage  and 
Roadways 

Coteau  Station,  Que. 

Tenders  for  laying  cement  sidewalks 
will  be  received  by  Secretary  of  Muni- 
cipal Council,  G.  E.  Andre,  until  noon, 
Jan.   19th. 

Dereham  Twp.,  Ont. 

Surveys  for  a  tile  drain  have  been  made 
by  the  engineer-in-charge,  F.  J.  Ure, 
VVoodstock. 

Le  Pas,  Man. 

The  necessary  by-law  having  been 
passed  by  the  ratepayers,  tenders  will 
be  received  by  Secretary  to  Town  Coun- 
cil, H.  H.  Elliott,  M.D.,  until  6  p.m.  Feb. 
3rd,  for  the  construction  of  approximate- 
ly 430  ft.  of  16  in.  supply  intake  main 
and  2  sewer  outlets  into  the  Saskatche- 
wan River.  Specifications  and  plans  at 
office  of  Consulting  Engineers,  Murphy  & 
Underwood,  Saskatoon,  or  with  Resident 
Engineer,  Le  Pas. 

A  by-law  providing  for  the  installation 
of  waterworks  system  was  passed  by 
ratepayers  Dec.  16th. 

Kenora,  Ont. 

The  by-law  to  raise  $22,000  for  im- 
provements to  roads  and  $3,000  for  parks 
has  been  carried  by  the  ratepayers.  The 
council  will  probably  purchase  a  steam 
road   roller. 

Lumby,  B.C. 

Municipal  Council  have  under  con- 
sideration the  installation  of  a  water- 
works system  and  a  committee  of  three 
(J.  T.  Bardolph,  C.  Quesnel  and  T.  A. 
Norris)  has  been  appointed  to  look  into 
the  matter.  Water  will  probably  be 
brought  from  Harris  Creek. 

Niagara  Falls,  Ont. 

Plans  are  in  progress  for  the  laying  of 
3,000  ft.  84-in.  storm  sewer  from  Third 
.'Kve.  to  Victoria  Street. 

The  by-law  to  raise  $5,000  for  storm 
sewer  on  3rd  Ave.  and  Maple  St.,  was 
carried  by  ratepayers  Jan.  5th. 

Norwich,  Ont. 

A  by-law  authorizing  the  expenditure 
of  $25,000  on  the  installation  of  a  water- 
works system  was  carried  by  the  rate- 
payers on  Jan.  5th. 

Ottawa,  Ont. 

Plans  have  been  drawn  for  asphalt 
pavement  on  Parent  Ave.  from  Clarence 
St.  to  St.  Andrew,  tenders  for  which  are 
to  be  called  in  spring.  Estimated  cost 
is  $8,000. 

Surveys  have  been  made  for  asphalt 
pavement  on  Wellington  street  between 
Holland  Ave.  and  city  limits.  Estimated 
cost   $31,000. 

Surface  drainage  having  been  complet- 
ed. City  Engineer,  Arch.  Currie  has  made 
surveys  for  asphalt  pavement  on  Roches- 


ter St.,  between  Ellen  St.  and  G.  T.  Rly. 
tracks,  and  between  Somerset  and  Wel- 
lington Sts.;  on  St.  Andrew  St.,  between 
Cumberland  and  King  Sts.;  and  on 
Church  St.,  between  King  Edward  Ave. 
and  Rose  St.  In  addition  to  this  work 
plans  have  been  made  for  asphalt  pave- 
ment on  Wellington  St.,  between  Broad 
and  Viaduct  Sts.,  the  estimated  cost  is 
$12,000. 

Owen  Sound,  Ont. 

The  ratepayers  defeated  on  Jan.  5th 
the  by-law- for  roads  improvements. 

Peterboro,  Ont. 

Nothing  further  will  be  done  with  re- 
ference to  the  sewage  disposal  plant  un- 
til after  first  meeting  of  new  council  to 
be  held  about  the  12th  inst.  Chairman 
Board  of  Works,  Wm.  Buller.  Engineer, 
R.  H.  Parsons. 

Paisley,  Ont. 

The  by-law  to  raise  $10,000  for  exten- 
sion to  waterworks  was  defeated  by  the 
ratepayers. 

Point  Edward,  Ont. 

The  by-law  authorizing  the  raising  of 
$.20,000  for  the  installation  of  water- 
mains  has  been  carried  by  ratepayers. 

The  Town  Council  has  under  consider- 
ation the  laying  of  cement  walks  at  an 
estimated   cost  of  $7,000. 

Regina,  Sask. 

It  is  estimated  that  920,000  sq.  ft.  of 
concrete  sidewalks  and  23,000,000  sq.  yds. 
of  pavement  are  to  be  laid  this  year.  En- 
gineer, F.  McArthur  has  the  plans  in  pro- 
gress. 

Toronto,  Ont. 

Tenders  for  the  construction  of  sewers 
on  Benson,  Boon,  Day,  Earlscourt,  Fir, 
Goodwood,  Harvie,  Hope,  Ryerson,  Sel- 
lers, Sparkhall  and  Wade  streets  and  four 
lanes. 

Tenders  for  street  grading  on  Ardagh, 
Colina,  Connelly,  Hallawell,  Minto,  Mann 
and  Spring  streets,  close  Jan.  20th. 

Tilbury,  Ont. 

The  by-law  to  extend  watermains  6,- 
000  ft.  has  been  carried  by  the  rate- 
payers. 

Whitby,  Ont. 

The  by-law  authorizing  the  expendi- 
ture of  $115,000  for  installing  a  sewerage 
system  was  carried  by  the  ratepayers  on 
Jan.  5th. 


Railroads,  Bridges  and  Wharves 

Esquimau,  B.C. 

The  Dom.  Govt.  Dept.  of  Public  Works 
has  purchased  a  site  on  Langs  Cove  for 
drydock  purposes.  Tenders  will  be  called 
shortly. 

Halkirk  Twp.,  Ont. 

The  C.  N.  R.  has  been  authorized  to 
construct   a   bridge   across    Bears    Pass, 


Con.  3,  Twp.  Halkirk,  Dist.  Rainy  River, 
Ont.,  mileage  210.6  from   Port  Arthur. 

Halifax,  N.S. 

it  is  understood  that  the  Government 
may  build. a  dry  dock  similar  to  the  one 
now  under  construction  at  Levis,  Que. 

London,  Ont. 

The  C.  P.  R.  has  been  authorized  to 
reconstruct  a  bridge,  No.  5,  across  Ox- 
ford street. 

Montreal,  Que. 

Canadian  Pacific  Railway  have  under 
consideration  alteration  and  additions  to 
Osborne  St.  station;  these  include  an 
underground  baggage  room.  The  esti- 
mated cost  is  $1,000,000.  Architect,  Mr. 
Ellingwood,  Windsor  Station. 

Mount  Forest,  Ont. 

I'lie    by-law    providing    for    the    con- 
.struction  of  a  bridge  over  Maitland  river 
to  tlie  mountain  property  has  been  pass- 
d   l)y   the   ratepayers. 

Niagara  Falls,  Ont. 

The  G.  T.  Rly.  will  probably  construct 
a  siding  for  the  Standard  Crushed  Stone 

Co. 

Sarnia,  Ont. 

Plans  are  in  progress  by  the  G.  T.  R. 
for  reconstructing  wharf.  The  work, 
which  it  is  estimated  will  cost  $10,000, 
will  be  started  in  the  spring  under  the 
superintendency  of  W.  R.  Davidson. 
I^ondon. 

Sherbrooke,  Que. 

The  C.  P.  Rly.  has  been  authorized  to 
construct  bridge  No.  7  across  Wellington 

St. 

Vancouver,  B.C. 

Tenders  received  by  the  Burrard  In- 
let Tunnel  &  Bridge  Co.,  142  Hastings 
St.  W.,  Secretary,  K.  J.  Cockrell,  until 
noon,  April  1st,  for  construction  of 
bridge  to  connect  city  of  Vancouver 
with  municipality  of  North  Vancouver 
by  means  of  a  single  line  of  steam  track, 
2  lines  of  electric  car  track,  2  lines  of 
roadway  and  a  footway,  together  with 
the  necessary  approaches  thereto,  as 
well  as  the  machinery  for  working  the 
opening  span  of  the  bridge  and  other 
incidental  works.  Plans,  specifications, 
etc.,  at  offices  of  Consulting  Engineers, 
Sir  John  Wolfe  Barry.  Lyster  &  Part- 
ners. 2  Queen  .Ann's  Gate.  Westminster, 
London,  Eng.,  at  office  of  company's 
agents.  Messrs.  Pringle  &  Guthrie.  Citi- 
zen Bldg.,  Sparks  St.,  Ottawa,  after  Jan. 
19th,  and  at  office  of  Engineers,  Messrs. 
Cleveland  &  Cameron,  after  Jan.  26th. 

CONTRACTS  AWARDED 
Kincardine,  Ont. 

The  Dom.  Govt.  Dept.  of  Public  Works 
has  awarded  the  breakwater  contract  to 
General  Contractor.  Wm.  Berminghani. 
$130,082. 

Oak  Point,  N.B. 
The    contract    for   dredging   has   been 
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"Robbing  Peter"  and  Like  Procedure 

THE  folly  of  such  procedure  in  estimating  as 
"robbing  Peter  to  pay  Paul"  forms  the  sub- 
ject of  an  interesting  letter  contributed  to  this 
issue  by  a  prominent  Winnipeg  contracting 
concern.  In  the  main  the  letter  constitutes  a  plea  for 
a  higher  standard  of  ethics — not  only  for  the  contrac- 
tor, but  also  for  the  engineer  and  the  owner.  The  basic 
principle  established  is  that  competitive  tendering  is 
a  "competition"  only  to  the  extent  of  securing  from 
contractors  figures  computed  according  to  a  common 
standard.  It  is  opposed  to  all  fairness,  and  it  mili- 
tates against  the  best  interest  of  everybody  concern- 
ed, to  take  competitive  bidding  at  its  lowest  appraisal 
— as  a  scheme  for  luring  contractors  into  submitting 
bids  which  entail  either  loss  or  a  bare  clearance. 

We  hear  a  great  deal  about  scamped  operations 
and  inferior  material  in  public  works,  but  is  not  much 
of  this  due  to  a  mistaken  idea  prevalent  in  some  quar- 
ters that  in  dealing  with  contractors  it  is  a  good  policy 

not  to  "do  unto  others ,"  but  to  do  others 

before  they  get  a  chance  to  do  you  ? 

Doubtless  our  correspondent's  argument  will  ap- 
peal to  those  who  are  interested  in  the  broad,  construc- 
tive work  of  raising  contracting  standards. 


The  Gity  Manager  Plan 

THE  city  of  Dayton,  Ohio,  is  entering  upon  an 
experiment  the  result  of  which,  in  regard  to 
its  relative  efficiency,  will  provide  many  cities 
on  both  sides  of  the  border  with  material  for 
careful  reflection.  At  Dayton  an  experienced  civil  en- 
gineer has  just  been  appointed  to  the  office  of  City 
Manager.  As  at  Staunton,  Va.,  and  other  cities,  this 
official  will  have  authority  over  all  public  works  and 
will  be  held  responsible  for  expenditures.  He  will  de- 
fer to  council  only  on  matters  of  general  municipal 
policy.  In  favor  of  the  commission  plan  of  govern- 
ment on  these  lines  it  is  argued  that  it  is  possible  to 
manage  a  city  just  as  a  private  business  is  controlled 
by  a  board  of  directors  and  a  general  manager.  Under 
a  city  manager  of  the  type  that  has  been  appointed  at 
Dayton  the  development  of  a  city  proceeds  with  due 
regard  to  engineering  principles.  Where  a  town  is  too 
small  to  have  a  regular  city  engineer  the  city  manager 
plan  has  many  advantages,  but  upon  a  revised  and  en- 
larged scale  it  would  appear  to  apply  to  the  large 
cities.  A  discussion  of  the  scheme  put  into  effect  at 
Dayton,  Ohio,  would  be  timely  following  upon  the  edi- 
torial article,  "Engineering  Responsibilities  and  Lay 
Administration,"  published  in  our  last  issue. 


"My  Greatest  Mistake" 

OUR  esteemed  contemporary,  Engineering  and 
Contracting,  publishes  in  all  seriousness  an 
e/iitorial  article  under  the  heading,  "Should 
Engineers  Describe  Their  Failures  as  Well 
as  Their  Successes?"  This  recounts  how  two  promin- 
ent engineers  were  discussing  the  subject-matter  of 
the  general  run  of  articles  in  engineering  papers  and 
how  it  was  agreed  that  it  would  be  of  great  value  to 
the  profession  if  a  series  of  letters  could  be  published 
under  the  general  caption,  "My  Greatest  Mistake  in 
Engineering  Practice."  Our  contemporary,  while 
doubting  the  practicability  of  such  a  scheme,  com- 
mends it  on  a  modified  basis  and  states  that  it  is  in- 
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cunibent  upon  a  man  who  lias  publislied  a  description 
of  one  of  his  designs  to  make  pubHc  later  the  natnre 
of  any  considerable  shortcoming  revealed  in  that  de- 
sign after  it  has  been  placed  in  use. 

To  our  mind  this  provides  a  rich  and  rare  exempli- 
fication of  what  is  all  right  in  theory  but  poor  in  prac 
lice.  Imagine  the  reminiscences  of  a  score  of  our  lead 
ing  Canadian  municipal  engineers  pu))lislied  in  book- 
form  under  such  a  heading  as  that  suggested!  In  the 
first  article  City  Engineer  Brown  would  tell  how  he 
made  a  mess  of  the  water  supply  at  Hogtown,  and  in 
the  second  City  Juigincer  Jones  would  narrate  how  he 
wasted  thousands  of   dollars  in   under-estimating   the 


re(|iiirenieiUs  of  the  city's  sewerage  department.  Rec- 
ords of  failure  written  in  a  general  way  are  well  enough 
handed  down  from  the  last  generation,  but  we  live  in 
an  age  when  nothing  counts  like  success.  However 
much  we  might  profit  by  the  mistakes  of  others,  to 
advertise  our  shortcomings  as  designers  and  construc- 
tors would  be  inviting  the  fate  of  the  d(jg  who  after 
being  given  a  bad  name  came  to  the  ignominious  end 
of  hanging.  There  may  be  one  or  two  outstanding 
geniuses  in  the  engineering  field  whose  records  wouUl 
survive  any  publicity  given  to  their  greatest  mistakes, 
but  it  would  spell  FIXIS  trj  the  professional  career  of 
the  rank  and   file  in   the  engineering  community. 


Excessive  Self-Confidence  in  Engineers 


EVl^RY  virtue  carried  to  extremes  becomes  a  vice. 
Self-confidence,  which  is  essential  to  all  suc- 
cess, often  degenerates  into  a  pure  egotism 
that  presages  failure.  The  training  that  the 
modern  engineer  receives  is  one  that  is  rightly  planned 
to  j^ive  a  feeling  of  self-assurance,  but  we  fear  that,  at 
least  in  many  instances,  too  great  self-assurance  exists 
among  engineers.  The  c\idences?  Several,  but  two 
will  sufifice. 

Consulting  engineers  are  in  comparatively  slight  de- 
mand for  most  kinds  of  engineering  work.  Take  rail- 
ways for  example.  Where  are  the  Wellingtons — the 
consulting  experts  in  the  economics  of  railway  loca- 
tion? Where  are  the  consulting  experts  in  railway 
operation?  Scan  the  pages  of  '"professional  cards"  in 
engineering  periodicals  and  come  to  a  better  realiza- 
tion of  the  fact  that  there  is  virtually  no  demand  for 
consulting  engineers  in  railway  location,  construction 
and  operation.  Is  it  because  every  railway  has  already 
all  the  best  experts  available?  One  might  easily  think 
so  if  one  were  influenced  by  the  evidence  of  lack  of 
demand  for  consulting  experts. 

Turn  now  to  highway  engineering.  Here  we  find  a 
few — a  very  few — names  of  consulting  engineers.  Can 
it  be  that  every  city  engineer  and  every  county  engi- 
neer is  already  a  past  master  in  the  art  and  science 
of  highway  economics?  One  might  infer  as  much  from 
the  general  indifference  to  outside  engineering  advice, 
unless  that  advice  is  gratis. 

Once  there  was  quite  a  large  array  of  names  of 
consulting  bridge  engineers.  Gradually  the  list  has 
dwindled.  Is  this  also  due  to  universal  knowledge  of 
bridge  economics?  We  fear  that  many  an  engineer 
has  mistaken  a  knowledge  of  all  structural  economics, 
and  has  greatl}'  underestimated  the  difficult)'  of  de- 
signing the  most  economic  bridge  for  a  given  condi- 
tion. When  we  consider  that  hundreds  of  millions  of 
dollars  are  annually  spent  in  every  large  branch  of 
engineering,  and  when  we  note  how  scarce  are  the 
names  of  consulting  engineers  even  in  those  branches 
where  advice  is  most  commonly  sought,  we  are  star  - 
led  by  the  evidences  of  hyper-confidence  to  be  four.d 
on  every  side. 

Self-confidence  is  not  the  only  factor  that  operate^ 
to  reduce  the  ranks  of  consulting  engineers.  Mai;}' 
employers  have  yet  to  learn  that  the  profession  of 
engineering  differs  from  that  of  law  and  medicine 
One  attorney  or  one  doctor  is  all  that  the  average  man 
feels  he  can  afford  to  handle  his  case.  It  is  yet  to  be 
learned  that  more  than  one  engineer  can  often  be  pro- 
fitably employed  to  direct  an  engineering  "case."    But 


how  is  this  fact  to  be  learned  by  employers?  Su<'ely 
not  by  our  keeping  silence.  Either  self-confidence  or 
timidit}-,  then,  is  at  the  bottom  of  the  general  reluct- 
ance of  engineers  to  ask  for  the  ad\ice  of  consulting 
engineers. 

Another  evidence  of  the  existence  of  too  much  self- 
c<jnfidence  is  to  be  seen  in  the  relatively  slow  and  ^lnall 
sale  of  engineering  books  and  in  the  scanty  libraries 
of  most  engineers.  Taking  even  the  best  engineering 
treatises — those  commended  highly  by  reviewers  and 
purchaser.s — we  find  that  the  sales  are  much  below  the 
known  number  of  those  who  could  profit  from  the 
books.  Go  into  the  office  of  any  lawyer  and  look  at 
the  shelf  upon  shelf  of  books.  The  four  walls  of  his 
office  are  book  filled.  Then  go  to  tlie  office  of  an  en- 
gineer. Eliot's  "five-foot  shelf"  will  ordinarily  hold  all 
the  engineering  books  there  and  yet  remain  partly 
empty.  Making  due  allowance  for  the  difference  be- 
tween tile  jjractice  of  precedent  and  the  ])ractice  of 
science,  the  meagerness  of  the  average  engineer's 
library  is  noteworthy.  The  lawyer,  it  is  true,  gains 
more  and  larger  fees  in  proportion  to  his  success  and 
therefore  has  a  strong  incentive  to  leave  no  means  un- 
used to  win.  Hence  the  great  store  of  precedents  and 
statutes  that  he  accumulates  for  his  guidance.  The  en- 
gineci-,  it  is  true,  commonly  gains  little  more  in  salary 
because  he  saves  money  for  iiis  employer — an  employer 
who,  by  the  way,  can  seldom  recognize  engineering 
economy  when  he  sees  it.  Vet  is  it  not  a  mistaken 
policy  that  leads  the  engineer  to  curtail  his  expendi- 
tures for  literature? 

liut  even  in  those  offices  where  the  employer  could 
easily  Ije  persuaded  to  buy  all  needed  engineering 
books  and  to  have  files  of  bound  periodicals  we  seldom 
see  an  adequate  engineering  library.  How  many  rail- 
way companies,  for  example,  have  an  engineering 
library  worthy  of  the  name?  Is  the  absence  of  engi- 
neering treatises  in  the  libraries  of  such  comi>anies  an 
evidence  of  parsimony?  If  so.  it  speaks  ill  of  the  per- 
suasive ])owers  and  the  standing  of  the  engineers  in 
the  employ  of  the  comi>anies.  We  think,  rather:  that 
the  main  reason  is  a  deeper  one.  We  believe  that 
many  engineers  are  prone  to  solve  most  of  their  prob- 
lems with  the  aid  of  a  "pocketbook"  and  a  slide  rule. 

Where  have  we  engineers  acquired  these  habits  of 
hyper-confidence?  Largely,  we  think,  in  the  school 
room.  Starting  as  small  boys,  we  have  been  trained 
to  glean  nearly  all  our  knowledge  on  one  subject 
from  one  book,  and  to  use  that  one  Jjook  for  nearly  all 
reference  purposes.  Unfortunately,  too,  that  one  book 
has  rarely  given  a  hint  that  it  contains  only  a  small 
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fragment  of  the  total  published  knowledge  on  its  sub- 
ject. Seldom  does  a  text  book  introduce  the  two  sides, 
to  say  nothing  of  the  many  sides,  of  a  controversy — 
and  what  scientific  subject  other  than  mathematics  is 
not  open  to  debate?  'then,  also,  the  text  books  tend 
to  exalt  "principles"  and  to  make  light  of  the  mass  of 
"confusing  facts."  The  habit  of  reasoning  from  estab- 
lished principles  is  rightly  formed,  but  the  equally  im- 
portant habit  of  consnltnij^-  all  the  important  data  with 
which  to  reason  is  not  tormed  at  all  at  our  schools, 
and  seldom  at  our  engineering  colleges.  Yet,  of  two 
men,  the  one  a  trained  logician  and  scientific  analyst, 
and  the  other  poorly  trained  in  formal  reasoning,  which 
would  it  be  the  safer  to  choose  to  solve  an  engineering 
prt)blem,  assuming  the  first  man  to  be  no  digger  for 
data  and  the  second  to  be  iiKjst  tliorough  in  his  search 
for  facts? 

Most  of  the  errors  in  reasoning  are  not  due  to  im- 
proper ratiocination  but  to  inadequate  data. 

This  is  true  of  all  forms  of  reasoning.  It  is  true 
in  marked  degree  of  reasoning  on  matter.s  of  econ- 
omics and  that  includes  en-gineering.  As  for  inductive 
reasoning,  it  is  self-evident  that  many  data  must  be 
gathered  before  correct  theories  or  generalizations  can 
be  formulated,  but  it  is  not  always  appreciated  that  ioi- 
correct  deductive  reasoning — ratiocination — it  is  also 
imperative  that  many  data  be  available.  A  correct 
formula  is  of  little  use  if  suitable  constants  be  not 
used  in  its  application. 

When  we  part  from  that  small  area  of  engineering 
practice  where  formulas  are  applicable  and  enter  that 
boundless  tract  where  art  is  more  in  evidence  than 
science,  we  should  be  even  more  impressed  with  the 
desirability  of  having  at  hand  a  wealth  of  examples 
and  recorded  results  of  experience.  How  pinched  then 
looks  the  self-secured  knowledge  of  any  individuril. 
How  barren  the  best  of  text  books  written  primarily  ti. 
impart  principles. 

Teachers,  as  we  have  frequently  remarked  in  the 
past,  have  acquired  a  habit  of  overlooking  the  import- 
ance of  drilling  correct  habits  into  their  pupils.  It 
does  not  suffice  to  train  a  pu])il  in  deductive  rea.son- 
ing  and  to  give  him  practically  no  training  in  the  all- 
important  practice  of  research.  Tlie  problems  of  every- 
day engineering  bear  little  relation  to  a  "final  exam- 
ination" where  memory  and  reasoning  power  must 
alone  serve. 

Perhaps  the  worst  indictment  tliat  a  young  engi- 
neer can  have  from  an  employer  is  one  that  pronounces 
him  careless.  This  does  not  mean  merely  that  his  ad- 
dition or  multiplication  fails  to  l)e  correct.  A  graver 
and  more  common  carelessness  is  that  which  may  be 
called  lack  of  thoroughness;  and  it  is  this  form  of  care- 
lessness that  is  apt  to  show  most  prominently  in  a 
man  who  has  been  drilled  mainly  in  deductive  reason- 
ing. It  were  better  that  an  engineer  were  trained  to 
thoroughness  in  research  at  the  expense  of  thorough- 
ness of  mathematics,  than  that  the  reverse  be  true. 
Yet  the  reverse  is  usually  true. 

Most  of  the  celebrated  consulting  engineers  are  men 
of  great  thoroughness.  Few  stones  are  unturned  by 
them  when  a  new  problem  arises.  They  can  reason  no 
better  than  many  of  their  assistants,  but  they  can  and 
do  go  farther  in  their  search  for  facts  with  which  to 
reason.  They  travel  over  many  states  and  countries, 
searching  for  facts.  They  accumulate  large  libraries 
of  their  own,  and  they  make  constant  use  of  still  larger 
collections  of  engineering  literature.  Theirs  is  the 
function  to  be  thorough,  and  in  this  thoroughness  alone 
lies  most  "of  their  success.     Often  berated  for  poverty 


of  personal  experience,  they  are  rich  in  the  experience 
of  others  which  they  have  made  their  own.  What  a 
pale,  small  candle  tlame  is  the  personal  experience  of 
any  man  when  brought  before  the  sun  of  the  great  ex- 
perience of  humanity?  And  this  vast  sun,  what  is  it? 
An  immensity  composed  of  specks — a  stupendous  in- 
tegral of  inhnitcsimals.  Facts  are  to  the  reasoner  what 
the  sun's  rays  are  to  the  plant.  No  idea  can  grow  in 
tlie  absence  of  data.  To  display  self-confidence  where 
data  are  nieagerly  known  is  to  give  evidence  of  un- 
balanced training,  yet  many  a  recent  graduate  engi- 
neer is  thus  confident,  nor  are  his  elders  entirely  blame- 
less in  the  same  score. — Engineering  iK;  Contracting. 


The  Part  of   the  Electrical   Industries   in 
Canada's  Future 

FUTURE  I'rospects  formed  part  of  the  subject 
of  an  illuminating  address  delivered  recently 
by  Mr.  Frederic  Nicholls,  J'resident  oi  the 
C  anadian  tjeneral  Electric  Company,  Limited, 
at  a  meeting  of  directors  held  to  commemorate  the 
25th  anniversary  of  a  syndicate  whose  extensive  opera- 
tions are  now  conducted  under  the  firm  name  which  is 
so  frequently  abbreviated  into  "The  C.  G.  E."  After 
giving  the  history  of  the  company,  Mr.  Nicholls  stated 
in  part: 

"I  do  not  desire  to  pose  as  a  prophet,  for  the  reason  that 
iiur  own  future  must  run  parallel  to  the  future  development 
of  our  country.  Personally,  I  have  the  utmost  faith  in  the 
future  development  and  continued  prosperity  of  Canada.  Oc- 
casional set-backs  we  must  expect,  but  the  march  of  progress 
must  be  always  onward,  as  so  much  of  our  great  country  still 
remains  to  be  developed  and  populated.  \ext  year,  two  new 
transcontinental  railways,  the  Canadian  Northern  and  the 
(jrand  Trunk  Pacific,  will  be  in  operation  for  the  tirst  time, 
operating  tlirougli  trains  from  the  Atlantic  to  the  Pacific. 
The  Canadian  Pacific  Railway  have  increased  their  trackage, 
rolling  stock,  and  other  facilities,  at  an  expenditure  equal  to 
that  required  to  build  a  new  railway  from  ocean  to  ocean. 
I'he  contracts  for  the  new  Welland  Ship  Canal  have  been 
let  by  the  Dominion  Government.  Public  works  of  great  mag- 
nitude arc  either  under  construction  or  being  projected  by  the 
I'cdcral  and  Provincial  Governments.  Up  to  the  present  our 
immigration  has  continued  to  increase,  so  that,  taking  it  all 
in  all,  the  future  is  full  of  promise,  even  though  for  some  short 
while  we  may  experience  a  recession  in  trade,  as  a  result  of 
the  present  world-wide  financial  uncertainty. 

"Mr.  1",  A.  Vanderlip,  President  of  the  National  City 
P>ank  of  New  York,  an  authority  on  financial  and  trade  statis- 
tics, in  a  recent  address,  made  the  statement  that  the  intelli- 
gent development  of  the  electrical  industry  in  the  United 
.States  will  readily  asorb  for  the  next  five  years,  $400,000,000 
a  year,  or  $8,000,000  a  week. 

"1  do  not  predict  that  in  Canada  our  percentage  of  trade, 
on  a  pro  rata  population  basis,  will  be  so  startling,  but  there 
is  no  reason  why  we  should  not  expect  a  satisfactory  growth 
in  tlie  demand  for  our  products. 

'"A  normal  growth  of  population  may  be  counted  on. 
The  trunk  line  railways  will  undoubtedly  electrify  certain 
sections,  such  as  terminals  and  mountainous  divisions,  and  I 
am  pleased  to  say  that  the  first  two  important  contracts  that 
have  been  let  for  the  electrification  of  steam  railways  in  Can- 
ada have  been  awarded  to  this  company.  I  refer  to  the  elec- 
(rilication  of  the  Kossland-Castlegar  division  of  the  Canadian 
Pacific  Railway  in  the  Rocky  Mountains,  and  the  electrifica- 
tion of  the  tunnel  under  Mount  Royal,  and  the  Montreal 
Terminal,  for  the  Canadian  Northern  Railway. 

"In  considering  the  future  uses  of  electricity  in  Canada, 
wc  must  have  in  mind  the  impetus  this  industry  has  received 
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as  a  result  of  the  utilization  of  our  magnificent  water  powers. 
Few  realize  that  from  Quebec  in  the  East,  to  Victoria,  British 
Columbia,  in  the  West,  nearly  every  city,  town  and  village- 
has  the  advantage  of  hydro-electric  power  for  its  lighting,  its 
street  railways,  and' its  industries.  Quebec,  Montreal,  Ot- 
tawa, Toronto,  London,  Port  Arthur,  Fort  William,  Winni- 
peg, Calgary,  Vancouver,  Victoria,  and  intermediate  points, 
are  all  operating  electrically,  and  our  reserves  of  water  powers 
undeveloped  will  serve  the  needs  of  the  country  beyond  our 
time." 


Clay-workers  to  meet  Next  Week  in 
Toronto 

THE  Twelfth  Annual  Convention  of  the  Canaidian 
National  Clay  Products  Association,  formerly 
the  Canadian  Clay  Products  Manufacturers' 
Association,  will  be  held  at  the  King  Edward 
Hotel  from  Tuesday  to  Friday,  January  27-30.  The 
president  of  the  association  is  Mr.  Chas.  A.  Millar, 
Toronto  (a  valued  contributor  to  the  Contract  Re- 
cord) and  the  secretary  Mr.  John  R.  Walsh,  of  To- 
ronto. A  number  of  interesting  papers  are  scheduled 
for  presentation  at  the  meeting.  The  authors  include 
several  gentlemen  well-known  to  readers  of  the  Con- 
tract Record — Mr.  Joseph  Keele,  of  Toronto;  Profes- 
sor M.  B.  Baker,  of  Kingston,  and  Professor  Day,  of 
Guelph,  for  example.  It  is  hoped  to  make  the  meet- 
ing as  valuable  as  possible  from  the  technical  stand- 
point, and  the  papers  and  discussions  will  cover  prac- 
tically every  phase  of  the  industry  and  deal  with  every- 
day difficulties  in  operation.  On  Friday  evening  a 
unique  entertainment  will  be  given  at  Park  Theatre, 
where,  in  addition  to  the  regular  vaudeville  and  picture 
show,  there  will  be  films  showing  brick  plants,  brick 
roads  and  other  views  of  special  interest  to  the  trade. 
It  is  of  interest  to  note  that  Park  Theatre  was  erected 
by  a  former  President  of  the  Association,  Mr.  D.  A. 
Lochrie,  and  that  it  is  managed  by  a  man  named  S.  M. 
Brick. 

Particulars  as  to  membership  in  the  Association 
and  further  details  concerning  the  coming  convention 
may  be  obtained  on  application  to  the  Secretary,  Mr. 
John  R.  Walsh,  40  Blake  Street,  Toronto. 


A  reinforced  concrete  crane-pontoon,  30  m.  long  by 
13  m.  wide,  fitted  with  a  motor  and  screw,  and  capable 
of  being  navigated  by  its  own  power,  has  been  con- 
structed at  Marseilles.  It  is  to  carry  a  crane  10  m. 
high,  with  an  overhanging  or  unsupported  length  of  10 
m.,  able  to  support  a  load  of  30  tons.  The  pontoon  has 
double  sides,  protecting  it  against  the  influ.x  of  water 
should  the  outer  skin  be  damaged. 


Whilst  excavations  were  being  made  for  the  drains 
for  the  new  gymnasium  in  the  course  of  erection  in 
the  grounds  of  the  Simon  Langton  Schools,  Canter- 
bury, Eng.,  the  workmen  unearthed  a  good  specimen  of 
a  Roman  tesse'.lated  pavement.  Unfortunately,  before 
they  realized  the  value  of  the  find,  the  mosaic  had  been 
considerably  damaged  by  the  pick.  Excavations  on 
four  previous  occasions  in  the  school  grounds  have 
reached,  at  a  uniform  depth  of  7  ft.  from  the  present 
surface  level,  similar  portions  of  tessellated  pavement, 
the  last  occasion  being  some  seven  years  ago.  The 
original  buildings  of  the  monastry  of  the  White  Friars 
were  evidently  built  on  the  site  of  a  Roman  villa. 


The  Purchase  of  City  Supplies 

SOME  valuable  observations  on  the  purchase  of 
city  supplies  are  made  in  a  report  by  E.  C. 
Church  on  the  organization  and  administration 
of  the  Supply  Bureau  of  the  Department  of  Wa- 
ter Supply,  New  York.  The  system  employed  in  this 
department  is  of  such  a  high  order  that  the  operations 
of  the  Bureau  are  practically  automatic.  Mr.  Church 
is  Secretary  of  the  Department  and  Chief  of  the  Bur- 
eau of  Supplies.  The  fundamentals  which  he  lays 
down  are  based  upon  a  most  commendable  combin^i 
tion  of  successful  experience  and  common  sense.  Fol- 
lowing is  an  abstract  of  his  report : 

All  supplies  ordered  and  bought  should  be  really  neces- 
sary and  should  be  those  best  suited  to  the  use  to  which  they 
arc  to  be  put.  It  frequently  happens  that  large  sums  arc 
wasted  by  calling  for  materials  far  too  expensive  and  of  too 
Iiigh  a  grade  for  the  purpose  intended.  Again,  it  sometimes 
liappens  that  poor  material  is  bought  because  it  is  cheap, 
whereas  a  better  and  more  costly  article  would  have  render- 
ed proportionately  for  more  service.  To  obviate  this,  stand- 
ards and  written  specifications  are  recommended  so  that  tlie 
most  suitable  supplies  may  be  bought  and  the  same  article 
used  for  the  same  purpose  throughout  the  entire  department. 

The  precise  quantity  needed  should  be  ordered.  When  a 
man  leads  a  hand-to-mouth  existence,  continually  ordering 
small  quantities  of  material,  he  puts  the  purchasing  division 
to  a  lot  of  expense,  as  it  costs  nearly  twice  as  much  to  handle 
a  small  order  as  a  large  one.  The  cost  of  delivery  is  away 
out  of  proportion  to  the  size  of  the  shipment  and  the  neces- 
sity for  inspecting  each  lot  increases  inspection  costs.  On 
the  other  hand,  when  told  to  do  a  piece  of  work  most  men 
"get  on  the  safe  side"  and  order  far  more  material  than  close 
figuring  would  show  to  be  necessary.  This  is  particularly 
true  where  the  machinery  of  purchasing  is  cumbersome.  A 
man  hates  the  bother  of  making  out  another  order  for  addi- 
tional stock.  If  more  material  has  to  be  purchased  and  there 
is  much  red  tape  he  may  have  to  wait  a  long  time  and  the  job 
will  be  delayed.  Quantities  should  be  checked  and  men  held 
responsible  for  extravagant  requisitions.  Interest  on  invest- 
ment, depreciation  and  other  losses  must  be  reckoned  with. 

Purchases  should  be  made  in  accordance  with  a  definite 
plan  and  under  most  favorable  market  conditions.  It  fre- 
quently happens  that  a  half  dozen  requisitions  to  purchase 
some  standard  material  are  sent  in  one  at  a  time  during  the 
course  of  the  year  as  the  various  projects  develop  on  which 
the  material  is  wanted.  Ordering  supplies  in  this  manner  is 
unsatisfactory.  It  greatly  increases  the  office  expense  for 
purchasing,  it  prevents  the  combination  of  similar  requisitions 
in  order  to  obtain  wholesale  prices,  and  the  fact  that  imme- 
diate delivery  is  generally  demanded  makes  it  impossible  to 
wait  for  favorable  markets  before  buying. 

One  improvement  is  that  a  large  proportion  of  the  sup- 
plies now  bought  are  ordered  in  advance  and  instead  of  being 
delivered  direct  to  the  consumer  are  consigned  to  the  nearest 
storehouse,  where  they  are  inspected  and  stored  and  later 
delivered  from  stock  as  called  for  on  requisition.  In  this 
case  the  stores  act  as  distributing  depots. 

Fixing  Limits  of  Stock 
The  amount  of  money  invested  in  material  should  be 
kept  at  a  minimum.  Fixing  the  limits  of  stock  to  be  carried 
is  most  important.  In  order  to  know  the  proper  amount  of 
stock  to  keep  on  hand,  the  chief  of  the  bureau  of  supplies 
should  be  in  close  touch  with  the  work  of  the  department  as 
a  whole,  and  with  the  details  of  that  "program,"  before  refer- 
red to,  which  is  supposed  to  regulate  all  activities.  He  should 
know  of  all  new  work  and  all  contemplated  improvements  a 
sufficient  time  in  advance  to  purchase  the  required  supplies 
in  a  favorable  market,  and  to  have  them  delivered,  inspected 
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and  ready  when  needed.  He  should  be  informed  concerning 
the  amount  and  nature  of  materials  necessary  to  be  kept  in  re- 
serve at  certain  points  for  various  emergencies.  He  should 
be  fully  posted  regarding  the  stores  required  for  current 
operating  purposes,  and  any  changes  in  "policy"  which  will 
affect  the  same.  Using  these  facts  in  connection  with  the 
data  on  the  time  required  to  obtain  or  replenish  stock  by 
purchase  or  transfer  makes  it  easy  to  calculate  the  minimum 
quantities  of  stock  to  be  kept  in  storage. 

The  question  of  the  proper  amounts  of  emergency  equip- 
ment, spare  parts,  tools,  implements  and  current  supplies  to 
be  maintained  by  the  operating  divisions  is  most  important, 
though  apparently  it  has  not  yet  been  standardized. 

Materials  should  be  properly  stored  and  issued.  It  has 
always  been  considered  a  grave  error  in  organization  to  place 
the  control  of  materials  and  supplies,  in  large  quantities,  in 
the  hands  of  the  men  who  use  them.  The  bureau  has  insist- 
ed that  it  should  store  all  materials  and  supplies  prior  to  issue, 
under  the  care  of  responsible  men  especially  detailed  to  that 
work.  With  this  end  in  view,  it  has  always  assumed  charge 
of  storage  points  whenever  permitted  to  do  so.  The  economy 
in  consumption  and  diminution  of  waste  eflfected  by  this  con- 
trol has  been  remarkable.  The  previous  improper  methods  of 
storage  and  accounting  for  supplies  have  become  apparent  as 
the  various  storage  points  have  been  placed  under  the  juris- 
diction of  the  bureau.  Rules  for  the  care  and  storage  of  sup- 
plies after  issue  from  stores  and  while  in  the  hands  of  the 
ultimate   consumers   should   be   prepared   and   enforced. 

Supplies  should  be  put  only  to  the  use  intended.  This  is 
a  matter  only  partially  within  the  control  of  the  bureau.  Pur- 
chasing agents  can  assure  themselves  that  goods  bought  are 
suitable  for  the  requirements,  and  storekeepers  can  report 
when  goods  requisitioned  out  of  stores  are  not  suited  to  the 
ostensible  use  to  which  they  are  to  be  put,  as  stated  on  the 
order.  They  can  also  prevent  deterioration  in  stock  and  loss 
from  theft,  which  certainly  do  not  come  under  the  head  of 
"use  intended." 

Supplies  should  be  used  efficiently  and  economically.  No 
matter  how  careful  and  saving  the  bureau  may  be  in  the  mat- 
ter of  purchase,  inspection,  storage  and  issue  of  supplies,  if 
the  men  using  the  material  use  it  inefficiently  or  wastcfully 
it  will  soon  give  out  and  have  to  be  replaced. 

Supplies  should  be  kept  in  service  till  they  are  worn  out 
or  changed  conditions  require  the  substitution  of  a  more  effi- 
cient or  more  economical  article.  Loss  is  often  incurred  by 
premature  replacement  of  materials.  To  the  cost  of  the  new 
article  must  be  added  the  cost  of  the  replacement  plus  the 
remaining  value  of  the  article  replaced,  which  can  seldom  be 
used  elsewhere. 

Unnecessary  Restrictions 
All  useless,  burdensome  and  foolish  restrictions  and  con- 
ditions should  be  removed  from  the  bidding  requirements  and 
the  specifications.  The  city's  business  should  be  made  as  at- 
tractive to  possible  bidders  as  is  that  of  any  of  the  great 
private  corporations.  On  the  contrary,  doing  business  with 
the  city  is  now  fraught  with  many  needless  annoyances  and 
restrictions.  Many  of  the  conditions  so  imposed  cause  the 
contractor  actual  expense,  while  others  merely  introduce  ele- 
ments of  uncertainty  and  possible  loss  against  which  he  must 
protect  himself  by  increasing  his  bid  proportionately.  All 
such  restrictions,  whether  actual  or  potential,  arc  ever  pre- 
sent handicaps  to  proper  economy. 

Some  of  the  conditions  are  imposed  by  law;  others  are 
the  result  of  bad  purchasing  methods,  improperly  worded 
specifications,  inefficient  office  procedure  or  conduct  of  em- 
ployees. It  is  foolish  to  imagine  that  the  lowest  possil)lc 
prices  have  been  obtained  merely  because  the  letting  was 
public,  bids  being  taken,  and  the  award  made  to  the  lowest 
bidder;  for  many  may  not  have  bid  who  otherwise  would  have 


been  glad  to  put  in  a  price,  and  others  who  did  bid  might 
have  bid  lower. 

The  disposition  to  be  made  of  excess  stores  or  equipment 
and  obsolete  or  damaged  material  constitutes  the  one  remain- 
ing point  where  the  activities  of  the  Bureau  of  Supplies  are 
so  closely  related  to  those  of  other  branches  of  the  depart- 
ment that  friction  has  often  resulted.  This  work  can  best 
be  done  by  a  board  of  survey,  consisting  of  an  official  of  the 
bureau  and  a  "staflE"  engineer.  They  should  periodically  in- 
spect and  survey  all  stores,  equipment,  engine  spare  parts  or 
other  supplies  owned  by  the  department  for  the  purpose  of 
(1)  condemning  and  ordering  to  be  sold  all  (a)  obsolete  ma- 
terial and  (b)  damaged  material  not  fit  to  be  repaired  and 
(3)  ascertaining  whether  such  material  as  may  be  damaged 
or  worn  is  worth  repairing,  and,  if  worth  repairing,  directing 
that  said  work  be  done. 


LETTERS' 


Fair  Play  to  Contractors  Tendering  for  Public  Works 

Winnipeg,  Jan.  7,  1914. 
Editor  Contract  Record: 

We  have  been  greatly  interested  in  your  articles,  "The 
Gratuitous  Bid"  and  "Competitive  Tendering,"  and  by  the 
ensuing  discussion.  While  we  are  too  busy  at  the  time  to 
(Miter  into  any  controversy,  we  appreciate  your  eflforts  to 
mitigate  contracting  handicaps,  and  to  translate  our  appre- 
ciation into  practical  form  we  have  pleasure  in  sending  you 
a  few  observations. 

It  is  frequently  the  custom  to  give  the  contractor  a  set 
of  plans  and  specifications  without  estimate,  to  be  paid  for 
at  the  lump  sum  price  bid,  with  provision  that  if  the  quanti- 
ties in  any  part  of  the  work  are  more  or  less  than  are  shown 
by  the  plans,  additions  or  deductions  shall  be  made  at  prices 
cither  fixed  arbitrarily  by  the  engineer  or  "to  be  mutually 
agreed  on" — which  means  practically  the  same  thing  as  the 
engineer's  arbitrarily  fixing  the  allowance.  The  contractor 
is  not  given  the  benefit  of  the  engineer's  estimate  of  quanti- 
ties and  if  he  happens  to  erroneously  calculate  the  quanti- 
ties from  the  plans,  the  loss  is  his.  If  he  over-estimates  the 
quantities  on  which  his  lump  sum  bid  is  based,  he  loses,  be- 
cause his  bid  is  higher  than  his  competitor's,  even  though  he 
may  have  figured  on  a  lower  unit  basis  of  cost  and  profit 
than  his  successful  competitor.  If  he  estimates  too  low,  then 
the  loss  is  his  in  a  place  that  hurts,  that  is,  furnishing  with- 
out charge  labor  and  materials  on  which  he  did  not  esti- 
mate. Could  anything  contribute  more  toward — or  more 
forcibly  invite — collusion  between  contractors,  merely  as  a 
matter  of  "self-preservation?"  When  comparing  notes  as  to 
quantities,  what  is  more  natural  than  that  the  contractors 
should  try  to  agree  on  prices  and  endeavour  between  them- 
selves to  parcel  out  the  contract  before  the  bids  are  open? 

The  engineer  who  makes  the  plans  is  in  the  best  position 
to  estimate  the  quantities  accurately.  Why  not  give  these 
most  correct  estimates  of  quantities  to  all  bidders  and  take 
bids  at  unit  prices — say,  for  instance,  on  paving  work  per 
cubic  yard  of  excavation;  per  cubic  yard  of  base;  per  square 
yard  of  pavement  surface;  per  lineal  foot  of  curb,  etc., — and 
canvass  the  tenders  and  pay  for  the  work  on  the  basis  of  the 
unit  prices  and  the  actual  quantities  of  work  of  each  class 
actually  performed? 

In  the  New  York  State  Highway  Department  work  it  is 
the  custom  to  take  bids  on  "grubbing  and  clearing"  at  a  lump 
sum  for  the  entire  contract,    Until  recently  any  bid  which  ex- 
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ceeded  the  engineer's  estimate  by  more  than  ten  per  cent,  in 
any  item  was  regarded  as  informal,  and  rejected.  If  on  the 
item  of  "grubbing  and  clearing"  for  instance,  the  engineer 
did  not  know  that  any  would  be  required,  he  followed,  and 
still  follows,  the  custom  of  estimating  the  nominal  lump 
sum  of  one  dollar  and  the  contractor  might  tender  as  high  as 
one  dollar  and  ten  cents,  and  have  his  bid  considered.  If 
the  contractor  in  going  over  the  work  happened  to  see  that 
the  engineer's  estimate  was  erroneous,  whether  by  careless- 
ness or  design,  and  that  the  work  would  probably  necessi- 
tate the  removal  of  a  lot  of  trees,  stumps,  road-side  under- 
brush, or  other  of  the  variety  of  work  classed  as  "grubbing 
and  clearing,"  and  he  estimated  that  the  cost  would  be,  say 
$1,000,  he  must  either  "absorb"  the  loss  and  "trust  to  his 
wits"  to  get  it  back  out  of  the  contract  in  some  way,  or  he 
must  "unbalance  his  bid"  by  distributing  the  amount  among 
other  items  of  his  tender  with  the  almost  certainty  that  other 
less  careful  contractors  will  "take  the  engineer  at  his  word" 
and  assume  that  no  "grubbing  and  clearing"  will  be  required, 
iind  the  careful  conservative  contractor  would  thus  stand 
that  $1,000  chance  of  not  being  the  low  bidder.  There  are 
cases  where  on  two  miles  of  work  the  line  stakes  finally  given 
by  the  engineer  conflicted  with  large  trees  and  other  obstruc- 
tions which  had  to  be  removed  at  a  cost  of  over  $1,000,  the 
contractor  in  tendering  for  the  work  having  erroneously  as- 
sumed that  the  "engineer  knew  his  business"  when  he  esti- 
mated, "grubbing  and  clearing,  lump  sum  one  dollar."  In 
such  a  case  is  not  the  contractor  almost  justified  if  he  tries 
to  save  that  $1,000  in  cement  or  some  other  item  by  "stealing 
it  from  the  contract?"  Why  is  it  more  than  common  honesty, 
if  the  engineer  does  not  see  that  any  "grubbing  and  clear- 
ing" is  to  be  done,  to  make  no  estimate  and  take  no  bid  on 
that  item,  and,  if  unforeseen  work  is  found,  "pay  for  the 
work  actually  performed  as  an  extra  item  at  cost  plus  15 
per  cent.,"  or  at  "prices  to  be  agreed  on?"  If  any  "grubbing 
and  clearing"  is  anticipated  by  the  engineer,  why  not  take 
bids  therefore  at  unit  prices,  say,  "per  acre  removing  brush- 
wood and  debris;"  "per  tree  or  stump,"  with  separate  prices 
for  trees  or  stumps  having  diameters  of  say  6-in.,  12-in.,  18- 
in.  and  24-in? 

It  is  believed  that  in  some  cases  the  engineer  is  so  nar- 
row as  to  purposely  undertake  to  "put  one  over"  the  con- 
tractor through  such  means  as  we  have  outlined  above,  which 
are  only  samples  of  the  many  ways  in  which  contractors  arc 
treated  unjustly. 

Adequate  and  Uniform  Information 

The  sooner  the  engineer  provides  unit  items  and  prices 
and  accurately  estimates  quantities  for  every  item,  the  sooner 
there  will  be  removed  one  of  the  most  potent  factors  in  en- 
couraging, yea  forcing,  dishonesty  on  the  part  of  the  con- 
tractor, and  the  sooner  the  cause  for  suspicion  of  contrac- 
tors in  general  will  be  removed  and  the  "owner"  or  "em- 
ployer" will  get  honest  workmanship  at  fair  prices,  which  is 
the  end  to  which  the  owner,  as  well  as  the  contractor,  should 
be  working,  The  owner  should  be  just  as  keen  to  see  that 
the  contractor's  bid  is  not  too  low  as  to  see  that  it  is  not  too 
highi  and  if  the  contractor,  through  oversight  or  error,  ten- 
der too  low,  not  only  should  he  not  be  penalized  for  refusing 
till'  contract,  but  it  is  to  the  interest  of  the  owner  that  his 
bid  should  l)e  rejected,  for  it  is  axiomatic  that  when  the  con- 
tractor is  not  getting  a  fair  price  for  his  work,  the  owner  is 
not  getting  value  or  satisfaction. 

With  a  contract  which  is  fair  and  s(|uare  to  both  the 
parties  at  prices  allowing  the  contractor  a  reasonable  profit, 
the  basis  of  mutual  fair  dealing  is  established  and  unless  one 
party  or  the  other  be  more  dishonest  than  most  men  mean  to 
be,  the  result  will  be  satisfactory  to  all  concerned.  The  con- 
tractor will  have  completed  a  construction  which  is  satis- 
factory to  the  owner  and  a  monument  to  himself,  and  he  will 


have   accomplished    what   every   man   is   entitled   to,   namely, 
a  fair  return  for  a  fair  outlay. 

Yours  very  truly, 

"A  Winnipeg  Contracting  Firm." 


The  Unaccepted  Tender 

Our  London  contem])orary,  The  Surveyor,  contri- 
butes the  following,  editorially,  to  the  di.-^cussion  in- 
augurated recently  in  these  columns: 

"Under  the  title  "The  Gratuitous  Bid"  there  ai)peared 
lately  in  the  Contract  Record  an  article  in  which  the  writer 
advocates  the  payment  of  contractors  for  the  time  and  labour 
which  they  expend  upon  the  preparation  of  their  tenders. 
The  argument  is  based  upon' the  hypothesis  that  philanthropy 
has  no  place  in  commerce,  and  that  payment  or  promise  of 
payment  is  the  basic  condition  in  every  business  transaction. 
We  are  bound  to  say  that  the  whole  thesis  appears  to  us  to 
lie  founded  upon  a  misapprehension.  In  the  first  place,  the 
submission  of  a  lender  is  a  purely  voluntary  act  on  the  part 
of  each  individual  contractor,  and  in  the  second  place  the 
submission  of  a  tender  is  merely  an  offer  on  the  part  of  a 
contractor  to  do  the  work  at  the  price  quoted,  such  offers 
having  been  invited  by  the  advertisement  of  the  contract. 
Why  should  a  public  Hi'thority  or  private  individual  pay  a 
contractor  for  his  trouble  in  making  an  offer  If  such  pay- 
ment is  to  be  made,  what  safeguard  is  there  to  be  against  the 
making  of  offers  which  are  not  bona-fide  meant  to  be  ac- 
cepted? These  are  some  of  the  questions  which  must  be 
answered  before  a  case  is  made  out  for  the  suggested  inno- 
vation.. It  is  clear  that  in  law  none  of  the  tenders  or  offers 
received  need  be  accepted,  even  if  the  usual  stipulation  that 
"the  lowest  or  any  tender  will  not  necessarily  be  accepted" 
is  absent.  I'^urther,  a  tender  may  be  withdrawn  at  any  time 
before  acceptance.  These  are  matters  grounded  upon  the 
first  principles  of  the  law  of  contract,  with  which  contrac- 
tors ought  to  be  thoroughly  familiar.  The  preparation  of 
offers  to  do  work  is,  in  our  view,  an  ordinary  business  ex- 
pense which  every  contractor  knows  he  must  incur,  and  which 
ought  to  be  paid  out  of  the  margin  of  profit  which  he  makes 
upon  the  works  which  he  carries  out." 


A  paper  on  the  Mani.stee  River  viaduct,  i)resented 
to  tlie  Western  Society  of  Engineers  by  Mr.  \V.  T. 
Curtis,  describes  some  unusual  work  in  pile  driving 
and  pier  construction  for  the  foundation  of  additional 
supports  for  the  viaduct.  Nearly  400  piles  were  driven 
to  a  penetration  of  35  ft.  in  clusters  of  six  and  twelve 
on  both  sides  of  and  close  to  the  bents  of  the  exist- 
ing viaduct  towers.  All  of  the  piles  were  driven 
through  an  (jid  corduroy  road  which  was  discovered 
several  feet  below  the  surface  of  the  ground  and  caused 
much  difficulty  and  expense  in  removing  or  cutting 
through  the  logs.  The  ]jile  driver  had  to  be  moved  sev- 
eral times  for  each  cluster  of  piles  and  was  handled 
very  advantageously  from  the  deck  of  the  bridge  75 
ft.  above  the  surface  of  the  ground.  The  pile-driver 
lower,  suspended  from  its  center  of  gravity,  was  turn- 
ed bottom  side  up  and  lowered  between  the  tower 
bracing  to  the  required  position,  where  it  was  braced 
or  guyed  and  a  iiammer  operated  between  its  leads  to 
drive  the  piles  as  required.  The  engine  was  moved 
separately  from  the  driver  and  the  work  was  carried 
on  without  removing  any  of  the  old  tower  bracing. 
Sand  and  gravel  for  the  concrete  piers  were  dumped 
through  the  track  above  to  stock  piles  formed  on  gril- 
lages of  old  ties  set  on  the  surface  of  the  ice  75  tcet 
below.  The  materials  were  distributed  over  the  ice. 
mixed  at  the  forms  and  deposited  under  water  in  very 
cold  weather. 
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View  of  west  approach  and   bridge. 


Building  the  Substructure  of  the  New  C.  P.  R. 
Kildonan  Bridge  over  the  Red  River 


THE  freight  cut-off  line  of  the  Canadian  Pacific 
Railway  from  Bergen,  Man.,  to  the  large  new 
terminal  yards  at  North  Transcona,  crosses  the 
Red  River  about  two  miles  north  of  Winni- 
peg, a  few  hundred  yards  south  of  the  old  Kildonan 
Church  and  ferry.  The  new  bridge  is  to  have  seven 
concrete  piers  and  two  abutments,  with  ha'.f-deck  plate 
girder  approaches  to  three  truss  spans  on  the  river. 
From  face  to  face  of  the  abutment  ballast  wa'.ls  the 
lengths  will  be  approximately  930  ft. 

The  substructure  work,  which  was  done  in  the  win- 
ter of  1912  and  the  spring  and  summer  of  1913  by  The 
l'"(nmdation  Company,  Limited,  was  of  rather  a  diffi- 
cult nature  owing  to  the  soft  river  bottom.  Active 
work  was  started  on  December.  17th,  1912,  taking  ad- 
vantage of  the  ice,  although  a  small  force  had  been  oc- 
cupied for  a  number  of  weeks  prior  to  this  in  building- 
camp  and  fitting  up  the  large  plant  necessary  for  the 
job.  In  addition  to  this  a  pile  trestle  was  built  over  a 
ravine  east  of  the  bridge  site  to  enable  a  spur  to  be  laid 
down  to  the  river  bank  for  unloading  materials  and 
plant. 

Night  work  was  started  on  December  30th  and  the 
double  shift  maintained  until  April  7th,  when  the  ris- 
ing vs'aters  of  the  river  and  consequent  breaking  up  of 
the   ice   necessitated   a   considerable   reduction    in    the 


force  of  men  and  caused  work  on  the  river  io  be  tem- 
porarily delayed.  During  the  high  water  period 
operations  were  continued,  however,  on  both  banks  of 
the  river,  a  day  shift  only  being  used.  Night  work  was 
again  resumed  on  July  7th  in  connection  with  the  pneu- 
matic caissons  and  final  concrete  work  and  was  con- 
tinued until  the  work  was  finished  on  August  30th. 

It  had  been  expected  to  have  three  river  piers  com- 
pleted during  the  winter  by  working  on  the  ice,  but 
owing  to  its  breaking  up  earlier  than  usual,  only  two 
were  brought  above  summer  water  level.  The  third 
pier  had  been  safely  bottomed  and  the  shaft  started 
when  high  water  necessitated  stopping  work  tempor- 
arily on  sand.  By  means  of  a  heavy  timber  crib,  car- 
ried to  above  summer  water  level,  which  had  been 
built  before  the  breaking  up  of  the  ice,  operations 
were  resumed  by  pumping  down  after  the  flood  had 
subsided. 

Pier  Design 

The  original  design  of  the  bridge  called  for  two 
abutments  and  six  piers  resting  on  wooden  pile  foun- 
dations and  three  mid-river  piers  with  footings  carried 
to  rock.  During  the  course  of  the  work  this  design 
was  changed  considerably  to  suit  conditions  as  they 
arose,  so  that  the  bridge  as  built  is  as  follows :  two 
abutments  and  four  i)iers  on  piles,  the  pivot  pier  and 


Piers,  east  abutment  and  west  trestle. 
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west  resting  pier,  sunl<  by  the  pneumatic  caisson  meth- 
od, and  east  resting  pier,  resting  on  four  concrete  shafts 
extending  to  rock.  Thus  two  piers  were  omitted  en- 
tirely, the  second  pier  out  from  the  original  planned 
west  abutment  becoming  the  west  abutment. 

A  rather  unique  feature  in  bridge  design  occurred 
in  connection  with  the  west  abutment.  From  past  ex- 
perience with  the  soft  Red  River  Valley  soil,  it  was 
decided  to  guard  against  posible  sliding  of  the  end  of 
the  fill  approach.  Accordingly,  a  wedge-shaped  cellu- 
lar anchor  was  built  on  the  fill  side  of  the  abutment, 
consisting  of  2-ft.  concrete  walls  enclosing  hollow 
pockets  (these  pockets  to  be  train-filled  later  with  gra- 
vel). These  pocket  walls  rested  on  a  concrete  slab,  two 
feet  thick,  covering  the  whole  anchor  site,  and  this,  in 
turn,  rested  on  piles. 

As  an  additional  safeguard  against  the  slipping  of 
the  embankment,  four  rows  of  six  piles  each  were 
driven  west  of  this  anchor  and  cut  off  five  feet  above 
the  ground. 

Heavy  Plant.— This  consisted  of  the  following  for 
the  open  work  part  of  the  contract:  5  double-drum 
hoisting  engines;  1  three-drum  hoisting  engine;  6  stiff 
leg  derricks;  one  100  h.p.  oil  city  boiler;  two  80  h.p. 


ice  and  a  large  amount  of  the  material  required  at  the 
piers  was  teamed  out  to  the  different  sites. 

No  cement  was  used  until  it  had  been  tested  and 
passed  by  the  C.  P.  R.  chemist  in  Winnipeg,  where 
the  gcavel  and  stone  were  carefully  inspected  by  the 
resident  C.  P.  R.  engineering  staff. 

Concrete  Mixing  and  Placing. — The  standard  con- 
crete mixture  for  this  job  consisted  of  one  part  cement, 
three  parts  sand  and  five  parts  stone. 

The  east  abutment  and  three  piers  served  directly 
from  the  east  bank  were  concreted  in  two  stages — be- 
fore and  after  the  spring  flood.  The  "pre-flood"  plant 
consisted  of  a  ^-yd.  Smith  mixer  and  1-yd.  Marsh- 
Capron  mixer.  In  this  manner  the  east  abutment  was 
carried  up  to  the  ground  level ;  piers  9  and  8  to  a  safe 
distance  above  summer  water  level.  During  this  win- 
ter season  the  concrete  went  directly  from  the  mixer 
to  the  east  abutment  and  pier  9  in  derrick-handled 
buckets,  but  for  piers  8  and  7  the  concrete  buckets  were 
hauled  over  the  ice  on  sleighs  and  the  concrete  was  de- 
posited by  derricks  commanding  the  piers.  The  second 
stage  of  the  concreting  at  this  east  end  of  the  bridge 
was  handled  by  means  of  a  pile  trestle  out  as  far  as 
pier  7,  concrete  being  deposited  partially  by  derrick  and 


General  view  of  substructure  work  for  Kildonan  bridge,  looking  west  from  east  bank. 


Kewannee  boilers;  2  drop  hammers;  1  Vulcan  steam 
pile  hammer;  1  New  Monarch  steam  pile  hammer;  one 
1-yd.  Marsh-Capron  mixer;  one  1-yd.  Ransome  mixer; 
two  8-in.  centrifugal  pumps ;  one  No.  4,  two  No.  3  and 
two  No.  2  Nye  steam  pumps,  besides  smaller  pumps 
and  buckets.  Assistance  was  had  from  a  ^-yd.  Smith 
mixer  and  a  j4-yd.  Chicago  mixer  hired  for  a  short 
time  during  the  spring. 

For  the  compressed  air  portion  of  the  work  in  July 
and  August  the  following  plant  units  were  used  in  con- 
junction with  the  above  list:  one  90  h.p.  Ames  boiler; 
one  24-in.  x  24-in.  x  30-in.  Ingersoll-Sargeant  Air  Com- 
pressors; two  12-in.  X  12-in.  x  18-in.  Canadian-Rand 
Class  "C"  Air  Compressors ;  2  air  locks ;  1  hospital 
lock,  buckets,  etc. 

The  principal  item  of  interest  in  connection  with 
this  plant,  aside  from  the  quantity,  is  the  bad  quality 
of  Red  River  water  for  boiler  purposes. 

Concrete  Materials,  Storage,  Etc. — These  were  as 
follows :  Canada  brand  cement,  gravel  from  the  Bird's 
Hill  and  Marquette  Main  Line  pits,  and  crushed  stone 
from  the  Manitoba  Quarries,  Limited.  These  were 
brought  in  and  unloaded  during  the  winter  on  the  east 
side  and  during  the  summer  on  the  west  bank.  A 
roadway  was  constructed  down  the  east  bank  on  to  the 


partially  by  concrete  buggies.  Material  was  fed  to  the 
mixer  from  the  storage  pile  by  1-yd.  side  dump  cars 
hauled  by  horses. 

On  the  west  side  the  only  pier  started  before  tiie 
spring  flood  was  pier  3.  This  was  concreted  up  above 
the  summer  water  level  by  the  same  ^-yd.  Smith 
mixer  formerly  used  on  the  east  bank.  The  west  abut- 
ment and  pier  3  were  finished  in  the  spring  (soon  after 
the  flood  had  subsided)  by  the  same  derrick.  For  the 
top  stages  of  pier  3,  however,  an  elevated  distributing 
tower  was  used. 

The  gravel  and  sand  for  the  west  bank  mixing  j)lant 
in  this  first  stage  of  the  concreting  were  hauled  from 
the  storage  yard  to  the  mixer  in  tilting  dump  cars,  by 
means  of  long  cables  attached  to  an  engine  placed 
close  to  the  mixer.  The  second  and  final  stage  of  the 
concreting,  embracing  piers  4,  5  and  6,  was  vigorous- 
ly prosecuted  to  a  successful  conclusion  during  the 
months  of  July  and  August.  The  battery  of  mixers 
for  turning  out  this  concrete  was  composed  of  the  1-yd. 
Ransome  mixer  and  1-yd.  Marsh-Capron  mixer,  whicii 
were  set  up  at  the  end  of  a  long  trestle  leading  out  to 
the  centre  of  the  river.  The  concrete  was  hauled  to 
within  reach  of  the  derricks  at  the  different  piers  in 
buckets  on  flat  cars  along  a  narrow  gauge  railway. 
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lese  cars  were  fastened  to  a  coiitimious  cablcway 
wliieli  was  controlled  by  a  standard  hoisting  engine 
placed  close  to  the  mixer.  The  concrete  materials 
were  delivered  to  the  mixers  in  side-tilting  dump  earn 
from  the  adjacent  storage  yard.  By  this  arrangement 
200  yards  of  ciMicreting  was  considered  a  fair  10. hours 
run. 

Concrete  Reinforcement. — For  reinforcing  purposes 
in  all  ])iers  50-lb.  rails  were  used.  Rails  were  also 
placed  at  the  nose  and  shoulders  of  all  ri\er  piers. 
These  were  locked  securely  into  the  concrete. 

Sheeting — Wooden  and  Steel. — On  the  east  and 
west  abutments  and  pier  3,  three-inch  tongued  and 
grooved  sheeting  was  used,  while  at  pier  9  this  was 
increased  to  4-in.  At  pier  8,  wdiere  the  water  was 
deeper,  9-in.  Wakefield,  composed  of  three  3  x  12-in. 
boards,  was  found  to  give  good  results.  The  lengths 
of  the  latter  sheeting  varied  from  30  to  36  ft. 

At  ])iers  7  and  4,  forty-feet  steel  sheeting  was  driven. 
No  trouble  was  experienced  in  doing  this  as  no  large 
boulders  or  other  difficult  material  was  encoimtered. 
To  insure  tightness  at  the  time  of  pumping  out,  an 
outer  row  of  steel  sheeting  was  driven  and  the  inter- 
vening space  filled  with  clay.  All  of  the  above  sheet- 
ing, both  wooden  and  steel,  was  driven  with  steam 
hammers  hung  in  suspended  leads. 

Open  Excavation. — All  piers  and  abutments — ex- 
cepting piers  5  and  6,  where  the  pneumatic  caisson 
method  was  employed — were  excavated  in  the  open 
'after  pumping  out  the  cofferdams.  The  material  was 
removed  in  1-yd.  buckets  by  stiff  leg  derricks,  two  of 
these  usually  being  set  up  at  each  pier. 

During  the  winter  season  the  heavy  frost,  which 
penetrated  about  six  feet  into  the  ground,  naturally 
caused  much  inconvenience,  but  the  continuous  work 
of  the  day  and  night  shifts  helped  matters  considerably. 
At  the  sites  of  the  river  piers,  the  ice,  about  three  feet 
thick,  was  removed  from  inside  the  cofferdam  by  steam 
under  tarpaulins. 

Pumps  and  Pumping. — Eight-inch  centrifugal 
pumps  were  used  for  heavy  duty,  such  as  pumping  a 
cofferdam  from  the  river  level  down  to  river  bottom, 
while  suspended  pumps,  such  as  the  Nye  and  Pulso- 
meter,  were  used  to  handle  any  water  leaking  from  the 
cofferdam.  The  principal  difficulty  experienced  in  this 
connection  was  during  the  winter  season,  when  the 
severe  cold  weather  caused  considerable  trouble,  not- 
withstanding that  the  steam  lines  were  heavily  covered. 

Pneumatic  Caissons. — The  two  pneumatic  caissons 
for  the  mid-ri\cr  piers  were  built  on  the  west  bank  and 
successfully  launched  and  towed  to  place.  The  pivot 
pier  caisson  was  approximately  65  x  35  ft.  and  the  west 
rest  pier  70  x  20  ft.  British  Cohmibia  fir  was  used  ex- 
clusively. The  former  caisson  when  launched  weighed 
110  tons  and  the  latter  83  tons.  On  account  of  the 
large  amount  of  timber  in  these  caissons  (178,000  ft.  in 
the  former  and  142,000  ft.  in  the  latter)  considerable 
economy  was  effected  in  using  pneumatic  boring  tools 
in  drilling  driftbolt  holes,  etc. 

Caisson  Sinking. — This  part  of  the  work  was  car- 
ried on  very  rapidly  and  smoothly,  resulting  in  both 
piers  being  carried  down  to  a  satisfactory  bottom  in 
hard  pan.  The  material  encountered  consisted  of  soft 
blue  clay  and  black  sand.  As  two  air  locks  were  used 
on  each  caisson  and  each  was  served  by  its  own  der- 
rick, considerable  excavation  was  made  on  each  of  the 
three  eight-hour  shifts.  Where  possible,  and  the  nature 
of  the  soil  would  permit,  blowpipes  were  used.  The 
lopping  out  of  the  shafts  themselves  at  piers  5  and  6 


completed  the  concrete  work.     This  was  finisiied  on 
August  30,  one  day  ahead  of  scheduled  time. 

The  Foundation  Company,  Limited,  of  Montreal 
and  V^ancouver,  were  the  contractors  for  the  substruc- 
ture, the  work  being  carried  on  under  the  supervision 
of  Air.  J.  G.  Sullivan,  Chief  Engineer  of  the  C.  P.  R., 
and  Mr.  Frank  Lee,  Principal  Assistant  Engineer. 
Mr.  W.  F.  Oldham  was  Resident  Engineer. 


Red  Water  in  Municipal  Supplies 

The  cause  of  "Red  W  ater,"  suspended  iron  oxide  in 
numicipal  supplies,  has  been  studied  by  Mr.  A.  T. 
Stuart  at  the  chemical  laboratory  of. the  Department 
of  Agriculture  Experimental  Farm,  Ottawa,  Out. 
Coils  of  iron  wire  and  of  iron-copper,  iron-aluminum, 
and  lead-aluminum  combinations  were  suspended  in 
bottles  containing  400  c.c.  of  various  waters  to  be  ex- 
amined. The  tests  were  not  carried  beyond  seven 
days,  as  it  was  felt  that  actual  conditions  in  any  city 
supply  were  then  exaggerated.  Raw  and  mechanically 
filtered  waters  from  Watertown,  N.Y.,  were  used,  to- 
gether with  raw,  mechanically  filtered,  chlorinated,  and 
magnesium-oxide  precipitant  samples  from  Ottawa.  It 
was  found  that  no  appreciable  difference  existed  in  the 
action  of  raw  or  treated  waters,  so  far  as  they  could  be 
revealed  by  losses  in  weight  of  the  metals.  There 
were,  however,  extreme  and  important  differences  in 
the  character  of  the  water.  It  was  found  that  the  raw 
waters,  although  corroding  iron  to  the  same  extent  as 
the  others,  did  not  coat  the  iron  with  as  nuicli  fioccu- 
lent  material,  nor  did  they  allow  the  iron  held  to  settle 
out,  as  is  the  case  with  treated  waters,  but  retained  a 
large  proportion  in 'solution  or  colloidal  suspension. 
The  treated  waters,  at  ordinary  temperatures,  became 
\ery  murky  and  opaque,  and  when  hot,  large  amounts 
of  brownish-red  rust  appeared  ("red  water").  From 
these  it  would  appear  that  the  state  assumed  by  the 
iron  taken  from  the  immersed  metal  is  a  uuich  more 
important  question  than  the  actual  amount,  and  the 
inference  is  that  the  so-called  mechanical  filtration  of 
these  waters  is  liable  to  bring  about  this  trouble.  The 
waters  examined  were  of  low  mineral  content  and  high- 
ly colored  by  peaty  substances. 


Aqueduct  signboards  of  the  form  of  vitreous  tiles 
are  being  placed  on  the  inside  surface  of  New  York's 
Catskill  aqueduct  at  every  fifth  station  as  a  location 
guide  for  those  making  a  boat  or  walking  inspection 
within  the  conduit  after  its  completion.  Since  the 
aqueduct  is  about  100  miles  long,  it  would  be  difficult 
to  determine  one's  location  within  the  dark  bore  with- 
out these  marking  plates.  The  tiles  will  be  placed 
on  the  left  side  of  the  aqueduct  with  respect  to  the 
direction  of  increasing  stations,  the  logitudinal  axis 
of  each  being  about  3>4  ft.  above  the  invert  of  circular 
tunnels  and  12  ft.  above  the  invert  of  grade  tunnels 
and  cut-and-cover  aqueduct.  Each  tile  is  4  x  9  x  ^ 
in.,  with  two  ^^-in.  holes  for  bolting  to  the  aqueduct 
by  bronze  expansion  bolts.  Seventeen  hundred  tiles 
were  inspected,  18  per  cent,  being  rejected  on  account 
of  cracks  and  insufficient  glazing.  Of  those  accepted, 
21.5  per  cent,  were  returned  to  the  kiln  for  additional 
burning  to  meet  the  specified  requirements  in  density. 
Three  and  one-half  per  cent,  of  the  total  were  subject- 
ed to  the  red-ink  test,  which  consists  in  immersing  for 
one  hour.  At  the  end  of  this  period  the  penetration 
slunild  not  exceed  >x  in.  in  order  to  fulfil  the  recpiire- 
ments. 


fo 
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The   Decorative    Possibilities   of 

Concrete 


(Concluded  from  last  issue) 


NOTWITHSTANDING  the  excellent  decora- 
tive work  which  has  been  done  in  plain  and 
reinforced  concrete,  there  are,  nevertheless, 
numerous  advocates  of  tile  decoration.  In- 
stances are  many  where  the  use  of  brick  or  tile  empha- 
sizes the  contour  and  enlivens  the  surface  at  very  little 
expense.  A  little  touch  of  color  relieves  the  monotony 
of  a  single  toned  exterior  and  is  illustrated  in  the  seed 
warehouse  of  Otto  Schvvill  ik.  Company,  at  Memphis, 
Tenn.  'J'his  building  would  undoubtedly  be  equally  as 
efficient  were  it  built  without  any  attention  to  pleasing 
architectural  effects.  With  the  present  leaning 
toward  pleasant  work  rooms  for  employees,  this 
idea  has  spread  to  the  exterior  with  the  result 
that  our  factories  are  surrounded  by  grass  plots 
and  gardens  and  the  buildings  themselves  as  far 
as  possible  are  made  to  conform  with  the  tend- 
ency toward  providing  pleasant  environment. 

The  office  building  of  the  Packard  Automo- 
bile Company  at  Buffalo,  New  York  (Fig.  30), 
is  an  equally  good  example  of  the  combination 
of  concrete  and  brick,  although  the  decoration 
is  of  cast  concrete.  Carrying  this  idea  further, 
the  Ford  Automobile  Company  at  Detroit,  ha- 
not  only  built  of  reinforced  concrete  with  brick 
inlay  and  corner  towers  but  has  called  in  mosaic 
tile  to  brighten  up  the  panels  under  the  cornice, 
and  though  the  embellishment  was  achieved  at 
some  exi)ense,  the  architect  felt  that  the  atten- 
tion to  this  detail  was  deserved. 

Another  example  of  the  use  of  colored  clay  tile  for 
concrete  decoration  is  to  be  found  in  Minneapolis, 
where  on  the  north  shore  of  Lake  Calhoun  a  large 
building  has  been  constructed  of  reinforced  concrete, 
called  the  Calhoun  Baths  (Fig.  31).  The  central  por- 
tion of  the  building  is  roofed  and  serves  as  the  entrance, 
housing  the  ticket  office,  the  rooms  where  bathing 
suits,  towels,  and  keys  to  lockers  are  distributed,  and 
the  refectory.  It  also  connects  directly  with  the  ter- 
race aliove  the  bathing  beach.    Tiie  dressing  rooms  on 


the  opposite  side  of  the  central  portion  of  the  building 
are  without  roof  but  are  fitted  with  concrete  rooms  and 
steel  lockers  in  double  tiers.  In  order  to  reach  the 
beach,  the  bathers  must  ])ass  through  a  pool  of  water 
and  through  a  triple  shower  direct  from  above  and  from 
both  sides,  so  that  a  partial  wetting  is  received  before 
reaching  the  beach. 

The  concrete  was  deposited  rather  dry  in  order  to 
obtain  a  rough  finish,  and  the  form  marks  do  not  seem 
to  detract  in  any  way  from  the  i)leasing  surface  made 
by  the  coarse  aggregate.    The  decorations  are  of  brick 


1 


Fig.  30— Office  building,  Packard  Automobile  Company,  Buffalo,  N.Y. 


Fig.  .■?! — General  view  of  Calhoun  Baths,  Minn. 

and  cla)'  tile,  the  brick  having  been  placed  when  the 
concrete  was  poured,  but  the  tile  subsequently,  space 
being  made  of  them  by  tacking  wooden  shapes  to  the 
inside  of  the  form.  The  design  and  construction  for 
this  building  were  handled  by  Chapman  &  Magney  of 
Minneapolis. 

It  is  not  surprising  that  an  individual  directly  con- 
nected with  the  cement  industry  as  is  Ali)ert  Moyer, 
should  build  of  concrete,  nor  is  it  surprising  that  one 
who  is  so  well  versed  in  concrete  construction  should 
obtain  vcrj-  pleasing  effects  as  indicated  by  the 
work  on  his  residence  at  South  Orange,  New 
Jersey  (Fig.  32).  Liberal  use  has  been  made 
of  exposed  aggregates,  employing  a  mixture  of 
Portland  cement  with  limestone  screenings, 
marble  chips,  and  dark  trap  rock.  Not  stop- 
ping Iierc,  much  dependence  has  been  placed 
upon  .Moravian  pottery  decoration,  which  har- 
monizes well  with  the  concrete  surface,  as  is 
shown  in  the  fireplace,  with  its  inlaid  panel 
showing  an  Indian  at  a  fire,  whether  warming 
his  hands  or  starting  the  blaze  being  not  self- 
evident  (Fig.  33).  The  balcony,  also,  has  been 
worked  out  in  pottery  but  somewhat  differently 
than  the  fireplace.  The  distinguishing  feature 
lies  in  the  fact  that  instead  of  being  inlaid,  the 
figure  comes  out  in  base-relief  and  altiunigh 
somewhat  serpentine  in  design,  seems  fairly 
consistent  with  the  grape-vine  motive.  I'n- 
doubtedly  this  panel  would  be  somewhat  soft- 
ened to  its  improvement  by  the  ivy  which  was 
evidently   not   in    leaf   when   the   picture   was 
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Fig.  32— Porch  detail,  residence  of  Albert  Moyer,  South  Orange,  N.  J. 


taken.  For  some  time,  Alfred  Hopkins,  of  New  York, 
has  been  a  strong  advocate  of  reinforced  concrete  for 
the  construction  of  biiildint^s  and  has  added  a  large 
anumnt  of  information  to  our  knowledge  of  the  con- 
crete of  the  old  J^omans,  ha\ing  investigated  this 
point  personally  and  in  some  detail.  Nevertheless, 
Mr.  Hopkins  has  never  bronght  himself  to  believe 
that  concrete  should  be  used  for  the  ornamentation 
upon  buildings  of  the  same  material.  For  this  pur- 
pose he  advocates  terra  cotta,  and  judging  from  tlic 
excellent  work  wliich  he  has  achieved  on  the  residence 
of  Charles  E.  Rushmore,  there  is  reason  in  his  con- 
tention. This  building  is  all  of  reinforced  concrete 
to  the  roof  and  part  of  this  has  been  constructed  of 
concrete  slabs.  IJut  for  the  panels  and  column  capi- 
tals, Mr.  Hopkins  has  turned  to  terra  cotta  tile,  with 
excellent  results.  l<"or  the  average  individual,  of 
course,  a  detail  of  this  kind  would  be  prohibitive  in 
cost.  l>ut  with  such  a  sized  undertaking  as  this  mam- 
moth residence,  the  high  indixidual  cost  of  these 
panels  (Fig.  34)  is  small  when  compared  with  the  total 
cost  of  the  building.  However,  with  the  advances 
which  are  being  made  in  the  use  of  colored  aggregates, 
it  is  generally  possible  to  oI)tain  all  the  color  varia- 
tions necessary  in  the  concrete  itself. 

It  is  not  customary  to  build  reinforced  concrete 
roofs  of  the  pitch  type.  In  fact,  there  is  no  sensible 
rea.son  for  adhering  to  this  construction  when  design- 
ing reinforced  concrete  (Fig.  35).  The  ideal  concrete 
house  is  built  with  a  flat  roof  not  only  because  archi- 
tecturally the  design  may  be  made  pleasing,  l)ut  l)c- 
cause  this  type  is  the  most  economical  in  cost  of  space. 
An  attic  it  of  little  use  except  for  the  storage  of  ma- 
terial which,  in  the  majority  of  instances,  will  never 
be  needed  again,  and  when  stored  away  in  an  attic 
corner,  invites  spontaneous  combustion.  Reinforced 
concrete  has  l)rought  with  it  a  new  architec- 
ture and  the  sooner  we  appreciate  its  value,  tlie 
earlier  will  be  the  general  adoption  of  reinforced 
concrete  for  residences  as  well  as  the  endless 
other  types  of  construction  to  which  it  has  al- 
ready been  applied. 

Within  the  last  few  years,  there  has  been  a  decided 
leaning  toward   tlie   community   settlement   idea,   and 


with  this  in  view,  the  Forest  Hills  Gardens 
were  designed  (Fig.  36),  not,  as  many  people 
have  inferred,  an  endowed  neighborhood  where 
buildings  have  been  erected  t(j  house  working 
people,  but  a  business  investment  of  the  Rus.sell 
Sage  Foundation  Company.  It  is  in  no  sense 
managed  as  a  charity,  for  whoever  deals  with 
it  is  expected  to  pay  fair  value  for  everything 
received.  It  is,  however,  an  attempt  to  solve 
the  housing  problem  for  persons  of  modest 
means  and  its  development  will  consequently 
be  watched  with  interest.  I'erhaps  this  is  the 
lirst  example  in  America,  vvliere  an  absolutely 
barren  site  has  been  taken  and  treated  along 
the  lines  of  modern  methods  of  town  planning. 
Throughout  the  village,  advantage  has  been 
taken  of  practically  every  structural  material 
for  building  the  dwellings,  ])ut  a  large  part  of 
the  improvements  has  been  worked  out  in  con- 
crete, including  the  railroad  station,  tlie  city 
market,  and  many  of  the  individual  dwellings 
as  well  as  garden  walls,  foundations  and  the 
like. 

Oswald  Hering  has  utilized  lattice  work  on 
one  of  his  most  important  dwellings  in  com- 
bination with  decoration  of  molded  concrete. 
But  where  Mr.  Hopkins  would  use  terra  cotta,  as  in 
the  panel  inserts,  Mr.  Hering  has  used  concrete,  de- 
pending upon  exposed  aggregate  to  furnish  the  touch 
of  color  needed.  Within,  the  lattice  idea  has  been  con- 
tinued, but  in  an  entirely  novel  manner  by  simply  sten- 
ciling the  lines  upon  the  wall,  instead  of  using  wood 
as  in  the  exterior  panels  (]'"ig.  ?,7).  Such  lattice  work 
would  not  find  great  favor  with  the  particular  house- 
wife because  of  the  tedious  work  of  dusting. 

Wood  paneling  will  also  break  up  large  areas  of 
concrete  surface  and  is  entirely  in  keeping  with  the 
old  half-timbered  style  of  architecture,  so  familiar  to 


Fig.  33— Fireplace  in  the  home  of  Albert  Moyer,  South  Orahge.N.  J. 
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Fig.  34 — Porch  Detail,  residence  of  Chas.  E.  Rushmore,  Woodbury 

Falls,  N.  J. 


our  forefathers.  It  is  impossible  to  appreciate  the 
pleasing  surface  which  has  been  obtained  on  this  mod- 
est appearing  dwelling  (Fig.  38),  but  a  slight  explana- 
tion may  help  to  make  clear  how  the  effect  is  obtained. 
The  finish  is  known  as  a  dry  dash  and  in  this  instance 
has  been  applied  to  concrete  blocks.  After  the  plaster 
coat  has  been  placed,  a  dash  mixture  of  white  marble 
and  blue  stone  chips  with  gravel  screenings  is  thrown 
on,  which  imbed  in  the  mortar  and  furnish  a  clean, 
bright  surface  without  further  treatment.  When  a 
coarser  effect  is  desired  it  can  be  obtained  by  a  rough 
cast,  the  mortar  mixture  being  thrown  on  with  a  pad- 
dle and  the  texture  of  the  surface  depending  entirely 
upon  the  size  and  character  of  the  aggregate  and  the 
consistency  of  the  mixture. 

Stucco  finish  has  found  favor  when  applied  to  con- 
crete blocks  as  a  backing,  and  there  are  some  architects 
who  believe  that  this  is  the  only  satisfactory  means  of 
handling  what  has  seemed  to  be  in  many  cases  a  sad 
makeshift  so  far  as  a  building  material  having-  archi- 
tectural merit  is  concerned.  This  impression  has  prob- 
ably grown  from  the  continued  manufacture  of  rock- 
faced  and  inferior  blocks  by  those  who  are  entirely  un- 
qualified to  undertake  this  kind  of  work.  Such  exajti- 
ples  as  the  Normal  Park  Methodist  Church  in  Chicago 
(Fig.  39),  the  blocks  for  which  were  built  by  the 
American  Hydraulic  Stone  Company,  and  the  design 


rxecutcd  by  11.  B.  VVhcelock,  has  done  much 
to  eliminate  this  impression.  The  tone  con- 
trast was  here  obtained  entirely  by  the  use  of 
c(jlored  aggregates,  using  the  natural  sand  lin- 
ish  on  the  trim  but  a  dark  granite  for  the  body. 
The  surfaces  were  then  scrubbed  to  expose  the 
;iggrcgate  and  the  building  is  itself  a  strong  re- 
.onimendation  for  the  much  maligned  concrete 
M..ck. 

Ilic  residence  of  E.  S.  Harkness,  at  New 
l.ondcjn.  Conn.  (Fig.  40),  is  also  of  the  same 
kind  of  blocks  and  depends  for  its  merit  not 
iiily  upon  a  design  appreciative  of  the  value  of 
Hn'  material  l)ut  also  u])on  tlie  care  in  laying 
up  the  walls.  Concrete  blocks  are  not  con- 
hncd  to  exterior  use,  by  any  means,  however, 
as  is  illustrated  by  the  work  of  Emerson  & 
Xorris,  on  the  interior  of  the  Second  National 
Hank  I'uilding  in  Boston.  A  combination  of  a 
loiiled  surface  with  careful  laying  and  a  little 
introduction  of  cast  stone  work  has  made  the 
interior  of  this  structure  not  only  dignified,  but 
thoroughly  cool  and  resposeful. 

Oswald  Hering  says  that  the  so-called  dry 
process  concrete  block  is  not  of  concrete  at  all.  Hav- 
ing had  little  acquaintance  witii  water  during  its  pro- 
cess of  manufacture,  it  consequently  harbors  an  nn- 


Fig. 


Ciiiuiit  s(iK-co  residence  of  L.  G.  Stumer,  Chicago 


Fig.  36— Forest  Hills  Gardens,  New  York. 

quenchabie  thirst  and  when  used  in  the  outside  walls 
of  a  building,  proceeds  to  make  up  for  lost  time,  every 
rain-storm  furnishing  the  elements  of  a  "spree"  to  the 
detriment  of  the  block  and  the  appearance  of  the 
dwelling.  The  dry  process,  however,  is  not 
necessary,  it  being  equalh'  as  easy  to  add  enough 
water  to  insure  excellent  concrete.  The  possi- 
bility of  careful  inspection  during  its  manufac- 
ture is  a  strong  point  in  favor  of  the  continued 
use  of  this  really  excellent  building  material. 

After  considering  the  all-concrete  buildings 
and  the  buildings  in  which  other  material  has 
been  used  for  ornamentation,  it  is  interesting  to 
turn  to  work  where  the  latter  condition  has  been 
reversed  and  is  well  illustrated  by  the  work  of 
S.  T.  Yourtee  on  the  Kingsbury  Apartments  in 
St.  Eouis  (Fig.  41).  The  blocks  were  cast  in 
sand  molds,  and  on  account  of  the  surface  given 
I)y  this  method,  subsequent  treatment  was  un- 
necessary because  of  the  ])eculiar  matte  surface 
which  the  rough  sand  mold  provides  (Fig.  42). 
Very  intricate  figures  are  easily  worked  out  by 
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Fig.  37 — Interior  of  Gage  E.  Tarbell's  residence,  Garden  City, 
L.  I.,  showing  substitution  of  fresco  for  lattice. 

this  process  and  many  buildings  in  St.  I.ouis  attest  to 
Mr.  Yourtee's  skill  in  handling  concrete. 

Another  prominent  figure  in  the  manufacture  of 
decorative  concrete  stone  is  the  Economy  Concrete 
Company  of  New  Haven,  Conn.;  which  has  begun  at 
home  to  demonstrate  the  possibilities  of  concrete  foi' 
furnishing  the  ornamentation  for  bui'.dings  of  other 
material.  Some  of  the  most  interesting  work  which 
this  company  has  done,  and  that  which  it  prizes  most 
highly  because  of  the  personal  interest,  can  be  seen  by 
all  those  who  visit  the  home  office,  where  the  fire- 
place is  composed  principally  of  ornamental  concrete 
stone  (Fig.  43).  The  figures  above  the  mantel  are 
molded  after  the  various  workmen  about  the  plant, 
with  the  exception  of  the  one  at  the  far  right,  who  re- 
presents transportation.  The  other  figures  represent 
in  their  order  (1)  the  draftsman  laying  out  the  plan, 
(2)  the  sculptor  working  over  tlie  pattern,  (3)  the 
laljorer  pouring  the  concrete,  and  (4)  the  workman 
putting  the  finishing  touches  on  the  surface  and  cor- 
recting any  flaws  caused  by  removing  the  forms. 


'Jlie  work  is  all  cast  in  solid  and  uniformly  pro- 
portioned concrete  without  special  surfacing,  using 
wooden  or  plaster  molds.  Where  necessary,  glue 
molds  are  employed  for  the  under-cut  work.  This,  of 
course,  gives  a  rather  smooth  surface  and  is  the  only 
criticism  which  could  be  made  of  the  product.  With 
but  slight  additional  expense,  however,  the  surface 
can  be  chiseled  so  as  to  relieve  what  sometimes  ap- 
pears to  be  a  rather  putty-like  surface  when  fresh 
from  the  molds.    . 


Kig.  ,W  -Concrete  blocks  in  the  construction  of  the  Normal  Park 
Methodist  church,  Chicago. 


Fig.  38— Residence,  Jamaica  Estate,  L.  I. 

The  work  of  this  company  has  favorably 
impressed  such  architects  as  Cram,  Goodhue  & 
l*'erguson,  who  designed  a  number  of  buildings 
at  West  Point,  including  the  gymnasium  and 
cadet  barracks  (Fig.  44).  In  these  structures 
al!  the  stone  work  above  the  first  storey  has  been 
cast  by  the  Economy  Concrete  Stone  Company. 
The  close  scrutiny  which  the  government  gives 
the  building  materials  it  uses  is  well  recog- 
nized and  tile  use  of  concrete  stone  in  so  impor- 
tant structures  is  a  strong  recommendation  for 
the  material.  On  the  interior,  all  the  stone  de- 
coration is  of  concrete,  including  appropriate 
relief  ])anels  of  athletes  at  \arious  sports  (Fig. 
45). 

The  chapel  of  St.  Paul's  Church  at  New 
llaven,  Conn.,  has  furnished  another  apportun- 
ity  for  this  company  to  demonstrate  the  superi- 
ority of  its  product,  as  concrete  stone  has  been 
used  for  decorating  the  old  granite  structure 
over  75  years  old  (Fig.  46).  Just  lately,  the  op- 
portunity presented  itself  to  brighten  up  the  old 
I)uilding  with  concrete,  and  how  satisfactory 
has  been  the  result  is  self-evident. 

It  should  make  no  difference  whether  the 
stone  trimming  is  artificial  or  natural,  the  end 
achieved  is   that   upon   which  we   should  pass 
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judgment.  In  realit)-,  it  matters  not  whether  the  ag- 
gregate in  the  concrete  has  been  bonded  l^y  nature,  or 
1)3'  the  hand  of  man  with  I'orthmd  cement  as  the  bind- 
ing material.  So  far  as  permanence  is  concerned,  con- 
crete has  ah-eady  proved  beyond  a  doubt  its  superior- 
ity to  many  of  the  natural  stones. 

St.  John's  Church  is  Ijuilt  of  a  local  trap  rock  whicli 
is  of  a  natural  gray  surface  (h'ig.  47).  lUit  mingled 
in  through  the  walls  are  many  stones  which  are  rust- 
ed, giving  a  weathered  effect,  which  unobtrusively  ac- 
centuates the  concrete  ornamentation,  carried  even 
through  the  tracery  of  the  windows  and  the  tower, 
and  is  much  in  evidence  on  the  interior. 

Another  instance  of  concrete  applied  to  ecclesias- 
tical architecture  is  found  in  the  Broadway  Presljy- 
terian  Chiuch  of  New  York  City  (Fig.  48).  The 
natural  stone  walls  of  the  building  are  of  New  York 
gneiss  laid  up  in  random  ashlar,  and  all  the  trimming, 
including  the  window  tracery,  is  of  concrete  stone. 
This  was  cast  in  sand  molds  by  the  Onondago  Litho- 
lite  Company,  of  Syracuse.  The  aggregate  used  for 
manufacturing  this  particular  stone  is  made  from  Gou- 
verneur  marble,  a  hard  calcite  product  from  northern 
Xew  York.  This  flinty  material  in  crushing,  breaks 
into  sharp  angular  pieces,  which  are  graded  into  sev- 
eral sizes,  depending  upon  what  work  they  are  to  en- 
ter. After  removal  from  the  sand  molds,  the  concrete 
is  carefully  cured  and  then  tooled  and  surfaced  by 
machinery.  The  surface  obtained  is  identical  with 
natural  stone — but  oftentimes  is  superior  to  it,  be- 
cause of  its  greater  ability  to  resist  the  action  of  the 
elements.  Conclusive  evidence  of  this  characteristic 
is  to  be  found  in  the  old  sandstone  decoration  on  the 
Konigsbau  at  Stuttgart,  erected  about  30  to  50  years 
ago.  The  upper  cornice  was  ornamented  by  a  number 
of  large  figures  which  began  to  disintegrate,  making 
replacement  of  some  of  the  parts  necessary  from  time 
to  time.  As  a  final  remedy,  the  officials  proposed  du- 
plicating the  figures  in  concrete.  This  decision  was 
arrived  at  after  inspecting  several  artificial  stone 
figures  which  had  shown  practically  no  deterioration 
after  20  years  of  exposure  to  the  elements.  The  sur- 
face of  the  new  figures  was  tooled  after  coming  from 
the  forms  so  that  they  were  identical  in  texture  with 
the  discarded  sandstone  models. 

The  Universal  Portland  Cement  Company  attempt- 
ed something  unusual  in  the  construction  of 
its  new  office  building  at  Buffington,  Ind.  (Fig. 
49).  The  building  is  of  plain  faced  concrete 
blocks  with  the  monotony  broken  up  by  the 
insertion  of  smaller  squares  and  bands.  The 
surface  is  further  brightened  by  a  ground  sur- 
face finish  which  exposes  the  limestone  aggre- 
gate and  adds  life. 

In  Boston,  an  imposing  memorial  showing 
tooled  surface  has  been  erected  in  Post  Office 
Square  (Fig.  SO).  This  pleasing  combination 
of  cast  stone  with  monolithic  concrete  was 
erected  by  Emerson  &  Norris  and  designed  l>y 
Messrs.  Peabody  &  Stearns,  all  of  Boston. 
The  monument  is  supported  on  reinforced 
concrete  piles  and  the  central  portion  is  faced 
with  cast  stone,  but  the  shaft  was  cast  in  place 
and  afterward  bush  hammered  to  match  the 
ornamentation.  For  aggregate,  a  mixture  of 
granite,  white  and  black  marble,  was  used, 
which  when  exposed  gives  a  sparkling  and 
coiitrasty  siuface,  displaying  the  combined 
characteristics  of  the  individual  materials. 


Fig.  42— Detail  of  concrete  trim  on  Kingsbury  Apartment 
Building,  St.  Louis,  Mo. 

The  writers,  not  being  architects,  have  dealt  some- 
what sparingly  with  the  subject  of  architectural  and 
decorative  possibilities  of  concrete  and  have  rather 
depended  upon  the  illustrations  to  indicate  the  pur- 
pose of  this  paper.  After  all,  architecture  and  archi- 
tectural decoration  is  a  peculiar  study.  On  the  one 
liand,  we  have  those  who  contend  for  close  adherence 
to  the  ancient  styles  of  architecture,  and  on  the  other 
hand,  we  have  many  brilliant  minds  who  have  achiev- 
ed wonderful  results  and  designed  some  of  our  most 
pretentious  structures  along  entirely  new  lines,  yet 
without  voluminous  criticism  from  those  who  consider 
themselves  authorities.  However,  since  this  paper  has 
dealt  more  particularly  with  the  architectural  side  of 


Interior  of  Gymnasium,  U   S.  Military  Acadamy.  West  Point. 
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concrete,  it  is,  perhaps,  fitting  that  we  close  with  a 
quotation  from  Oswald  Hering,  who  has  made  a  study 
of  concrete  and  its  architectural  and  decorative  possi- 
bilities, and  wlio,  by  the  way,  is  a  son  of  Rudolph 
I  lering,  an  honored  member  of  the  Western  Society  of 
iMigineers : 

"Concrete  can  be  easily  and  rapidly  manipulated.  It 
is  less  expensive  than  either  clothed  steel  or  masonry 
construction  alone ;  it  docs  not  deteriorate  with  time 
and  it  is  practically  fire  and  waterproof.  It  grows  in 
strength  for  a  considerable  length  of  time  and  after 
having  attained  its  ultimate  strength,  it  never  weak- 
ens, consecpiently,  by  its  use,  lighter,  cheaper  and  more 
durable  structures  may  be  erected  than  with  any  t)ther 
known  materials." 

Regarding  concrete  stone  he  says : 

"The  time  would  seem  to  be  not  far  distant  when 
concrete  will  very  largely  supplant  marl)le  and  stone 
where  castings  are  practical.       These  siiould  not  be 
termed  'imitations'  of  stone,  for  the  ingredients 
are  largely  the  same  as  are  found  in  real  stone. 
Nature's  process  of  employing  time  and  grav- 
ity has  simply  been  superseded  and  accelerated 
l)y  man's  mechanical  ingenuity." 

DISCUSSION 

Mr.  Boynton. — We  founci  many  points  of  inter- 
est in  preparing  this  paper.  The  work  of  the  Eco- 
nomy Concrete  Stone  Company  is  of  particular  in- 
terest because  they  have  developed  a  type  that  they 
insist  on  making  one  wayyif  the  architect  likes  it  lie 
can  use  it,  if  not,  he  can  leave  it  alone.  I  think  that 
is  one  reason  why  they  liave  succeeded  so  well  in 
getting  a, product  that  is  uniform  and  really  desired 
by  the  architect  because  it.  is  dependable. 

The  Economy  Concrete  Stone  Company  east 
their  product  in  the  different  molds  necessary  to  get 
the  lines  desired  and  then  rub  the  product  with  rub- 
bing stone,  carborundum,  or  whatever  is  necessary 
to  expose  the  aggregate  product.  When  I  last  visit- 
ed their  plant  they  Had  a  large  piece  that  they  were 
casting  for  a  Government  hotel  at  Panama.  The 
Government  holds  this  company  in  high  esteem,  be- 
cause of  the  quality  of  tlie  stone  they  are  producing. 

The  work  that  the  Emerson  &  Norris  Company 
are  doing  is  wonderful  in  that  they  have  practically 
displaced  building  stone  for  entrance  decoration  in  Boston. 
There  are  block  after  block  of  apartments  in  which  all  the 
entrance  work  and  all  the  stone  trim  from  the  ground  up  to 
the  window-sill,  on  the  first  floor,  is  cast  stone  or  concrete 
stone  tather  than  natural  stone.  Natural  stone  is  no  longer 
"in  the  running"  where  other  stone  can  be  obtained,  be- 
cause the  latter  is  more  uniform;  it  is  more  economical,  be- 
cause it  can  be  cast  in  practically  the  shape  and  form  re- 
quired and  thus  reduce  the  cost  of  cutting  to  a  minimum. 
This  does  not  mean  that  it  is  sold  cheaper  because  it  is  less 
attractive  or  less  desirable  (it  is  really  more  attractive  and 
more  desirable),  but  being  influenced  by  the  cost  of  tlie  pro- 
duct it  results  in  economy. 

Tlie  Germans  have  been  replacing  witli  concrete,  for 
twenty  years  or  more,  all  the  old  stone  work  that  has  de- 
teriorated. The  stone  work  referred  to  as  being  now  replac- 
ed with  concrete  was  mentioned  last  December  at  the  an- 
nual meeting  of  the  National  Association  of  Cement  Users. 
A  gentleman  from  Germany  was  in  this  country  at  the  time, 
who  had  some  lantern  slides  showing  work  in  which  they 
were  replacing  figures  on  the  top  of  some  of  the  German 
Government  buildings.  Some  of  the  pictures  showed  where 
they  were  replacing  with  concrete  the  old  sections  of  heavy 
Stone  columns  which  had  deteriorated,  retaining  the  form  and 


texture  and  color.     He  said  it  was  not  at  all   uncommon   to 
do  that. 

Question. — Wliere  cutting  of  the  cast  stone  is  neces- 
sary, can  as  delicate  work  be  done  as  on  the  natural  stone, 
or  is  there  a  tendency  of  the  material  to  spall  or  crumble 
under  the  chisel? 

Mr.  Boynton. — I  believe  KOKd  concrete  will  not  spall  as 
readily  as  natural  hard  stone.  You  doubtless  have  noticed 
some  effects  of  concrete  blocks  (for  instance,  such  as  Mr. 
Hering  referred  to)  where  sufficient  water  had  not  been 
used  in  mixing  the  concrete,  and  where  the  blocks  had 
been  improperly  cured,  etc.  That  results  in  a  crumbly  pro- 
duct and  chiseling  is  impracticable.  In  fact,  the  ends  could 
1)e  rubbed  off  with  the  finger.  But  a  well-made  concrete 
product  can  be  worked  in  a  manner  similar  to  that  of  good 
l)uilding  stone.  The  way  it  will  cut  will  depend  somewhat 
on  the  age  and  the  size  of  the  aggregate.  If  made  of  large 
aggregate  it  would  require  more  time,  so  as  to  resist  the 
tendency    to    break    through    the    aggregate    at    a    point    not 


Fig. 


46 — Chapel  of  St.  Paul's  Church,  New  Haven.  Conn.     Window 
tracery  of  concrete  stone. 

broken  by  the  chisel,  but  after  it  is  properly  aged  the  size 
of  aggregate  makes  no  difference.  If  a  product  were  to  be 
chiseled  it  would  naturally  be  made  of  finer  aggregate;  that 
is,  %  to  y2  in.  rather  than  ]•/.  in.  stone.  There  is  no  danger 
of  properly-made  concrete  spalling  or  crumbling  after  it 
has  reasonable  or  proper  aging. 

President  Reichmann. — About  how  old  must  concrete  be 
before  it  can  be  worked  with  a  chisel? 

Mr.  Boynton. — If  necessary,  and  the  concrete  wire  cured 
under  steam,  it  could  be  chiseled  in  a  week's  time,  if  made 
with  that  in  view;  but  under  ordinary  circumstances  with 
normal  aging  under  normal  temperature  and  with  water 
(Mily,  I  think  it  could  be  chiseled  safely  in  thirty  days. 

Question. — I  would  like  some  information  as  to  how  the 
ornamental  tiles  are  applied.  Are  they  placed  in  the  forms 
before  the  concrete  is  poured,  or,  if  not,  are  blanks  for  them 
provided,  and  the  tiles  subsequently  inlaid?  Also,  is  any  ma- 
terial or  backing  or  mechanical  bond  for  them  necessary? 

Mr.  Boynton. — It  is  usually  the  practice  to  put  a  blank 
in  the  form,  outlining  in  a  general  way  the  shape  of  the  ligure 
or  the  tile  that  is  to  be  set  in,  having  the  blank  the  same 
depth  as  the  piece  to  be  set  plus  a  light  mortar  backing. 
Then  with   careful  setting,  thorough  moistening  of   the  con- 
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Fig.  47 — St.  John's  church,  Hartford,  Conn, 
tracery  of  concrete  stone. 


All  trim  and 


crctc,  and  careful  placing  of  the  tile  in  the  proper  mortar,  ii 
adheres  firmly. 

Question. — What  material  was  used  in  stenciling  the  in- 
terior of  the  building  that  represented  the  lattice?  Was  it 
paint? 

Mr.  Boynton. — I  presume  it  was.  There  are  a  number  ol 
formulae  that  will  produce  good  paint  for  painting  on  con- 
crete, even  on  green  concrete.  Any  form  of  linseed  oil  paint 
can  be  used,  if  the  concrete  is  thoroughly  aged.  But  we 
tiever  know  exactly  when  it  reaches  that  point  and  we  are 
apt  to  want  to  decorate  the  surface  before  that  time.  Witli 
the  use  of  the  proper  formula  it  is  perfectly  safe  to  paint 
concrete  as  soon  as  it  ordinarilj'  dries  out,  say  in  thirty 
days'  titne. 

Question. — Must  the  paint  be  something  special? 

Mr.  Boynton. — Yes,  but  it  is  an  inexpensive  paint.  Lin- 
seed oil  on  concrete  may  prove  troublesome  and  have  to  he 
removed. 

Mr.  Stineman. — The  statement  is  made  in  tlie  paper  that 
pleasing  architectural  effects  may  be  luade  in  concrete  with 
very  little  or  no  additional  cost.  That  is  something  which 
engineers  should  bear  in  mind,  because  many  of  them  are  in- 
clined to  the  belief  that  anything  which  looks  well  will  cost 
too  much.  As  a  result  they  erect  buildings  which  are  nothing 
but  walls  with  holes  in  them,  and  bridges  and  structures  that 
are  unsightly  from  an  architectural  standpoint.  They  say, 
"We  will  put  up  the  structure  so  it  will  hold  and  do  the  work, 
and  never  mind  how  it  looks."  Yet  with  the  same  or  a  little 
more  money  a  pleasing  architectural  effect  might  be  had. 
I  notice  among  the  illustrations  several  viaducts  in  this  city, 
plain  in  surface  or  plain  in  line,  which  have  a  pleasing  effect 
because  some  architect  or  some  man  who  understood  archi- 


tecture designed  them.  I  would  not  go  so  far  as  to  say  that 
engineers  should  be  architects  or  should  make  a  study  of 
architecture,  but  I  believe  engineers  should  either  learn 
something  about  architecture  or  else,  in  the  case  of  structures 
which  are  built  in  places  where  people  must  look  at  them 
for  years  and  years,  engage  an  architect  to  design  for  them, 
if  they  are  not  able  to  do  it   themselves. 

President  Reichmann. —  I  think  that  is  a  very  good  point. 
It  is  only  within  the  last  few  years  that  engineers  have 
ceased  using  most  of  their  time  developing  new  theories 
for  the  engineering  profession.  We  are  now  spending  a 
little  more  time  developing  architectural  effects  of  our  de- 
signs. Years  ago,  an  attempt  in  the  line  of  aesthetic  design 
in  connection  with  factories  was  immediately  cut  short;  the 
owner  would  not  allow  the  engineer  to  put  anything  on  the 
structure  in  the  wory  of  ornamentation.  l)ecause  it  would 
cost  a  few  dollars.  But  we  are  now  approaching  the  time 
when  there  is  more  willingness  to  give  the  structure  attention. 
from  an  aesthetic  standpoint.     1   believe  the  engineer  is  cap- 


Fig  49— Office  buildings,  Universal  Portland  Cement  Company, 
Buffington,  Ind. 


Fig.  48— Broadway  Presbyterian  Church,  New  York  City. 

able  of  doing  this,  but  heretofore  he  has  not  been 
permitted  to  do  it.  There  is  a  great  difference  in 
the  factory  of  today  and  the  one  built  twenty  years 
ago.  At  the  present  time,  the  light  and  the  general 
features  are  thoroughly  considered  before  the  work 
of  planning  is  started. 

Mr.  Boynton. — Regarding  the  work  of  Mr. 
.Stpiires  in  New  York,  there  is  one  point  I  might 
mention  as  to  getting  the  decorated  ceiling  effect 
by  using  inverted  sand  molds  for  the  forms.  We 
tried  to  secure  a  photograph  of  the  finished  ceiling, 
but  had  to  give  up  the  idea  after  making  several 
efforts,  because  of  the  difficulty  in  getting  back  far 
enough  and  securing  the  proper  lighting. 

In  that  work  Mr.  Squires  has  gon  a  step  forward, 
I  think,  in  that  he  will  get  all  the  strength  he  re- 
quires through  the  beams  between   the  decorations. 
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lie  will  also  do  away  with  the  plain  ceiling  at  a  cost  that  will 
be  taken  care  of  by  the  cost  of  a  plain  ceiling.  He  says  the 
cost  of  building  such  a  ceiling  is  practically  nothing,  over  the 
plain  ceiling.  He  saves  weight  with  his  structure — saves  all 
tiie  way  down  the  line — and  he  has  a  decoration  wlien  lie  gets 
through  that  is  attractive.  Those  things  are  well  worth  our 
consideration,  and  doubtless  many  of  us  in  every-day  work 
will  see  how  by  study  we  can  get  some  decoration  or  pleas- 
ing eflfect  without  adding  materially  to  the  cost;  possibly  de- 
creasing the  cost.  Mr.  Squires  is  an  architect  and  not  an  en- 
gineer; that  is,  he  is  practising  as  an  architect,  and  his  work 
has  been  conlined  very  largely  to  residences  and  apartments. 
But  the  same  principle  can  be  used  in  other  buildings  where 
a  decorated  ceiling  is  desired  or  there  is  any  desire  or  need 
for    breaking   up    the    monotony    of    a    ceiling.      The    cost   of 


concrete  there  are  great  possibilities  for  beauty,  and  lliis 
beauty  can  be  brought  out  by  giving  a  little  thought  and 
study  to  tlie  matter. 


Fig.  50— Angell  Memorial,  Post  Office  Square,  Boston. 

such  work  will  doubtless  l)e  a  little  more  until  we  become 
accustomed  to  it,  or  until  we  have  men  trained  to  making 
the  blanks. 

One  thing  that  has  kept  us  back  and  interfered  with  the 
proper  development  of  concrete,  is  that  the  man  who  makes 
the  initial  expense  must  necessarily  be  at  more  expense 
than  the  one  who  comes  after  him.  We  find  this  in  build- 
ing houses.  For  instance,  in  building  houses  at  Gary,  the 
first  year's  houses  cost  much  more  than  the  second  year's 
work.  The  saving  the  second  year  was  astonishing,  and  it 
was  due  to  the  fact  that  a  trained  organization  had  been  de- 
veloped the  second  year,  avoiding  delays  and  in  many  ways 
cflfecting  savings. 

The  point  we  have  tried  U)  bring  out  in  the  paper  is  that 
in  concrete  we  have  a  material  from  which  we  can  get  re- 
sults.   The  only  real  lesson  we  have  tried  to  teach  is  that  in 


The  Movement  of  Tall  Buildings 

Till'",  recent  .stalemciit  of  the  .Siiijeriiileiideiil  ni 
ihiildinys  of  Chicago  tliat  virtually  all  of  tiie 
immense  buildings  and  skj' scrapers  of  the 
downtown  district  are  out  of  plumb,  calls  at- 
tention to  a  peculiarity  of  ta!l  buildings  little  realized 
and  still  less  iniderstood  cnitside  of  the  arcliitectmal 
and  engineering  ])rofcssions,  says  liuilding  i'rogress. 
The  common  impression  is  that  all  heavy  and  massive 
structures  are  rigid,  firm,  and  immovable;  yet,  in 
Chicago,  according  to  the  Department  of  JUiildings 
they  have  not  one  but  .scores  of  buildings  like  tlie 
leaning  tower  of  i'isa,  only  they  do  not  lean  so  nuich, 
thirty  inches  being  the  most  that  any  of  them  are  out 
of  plumb. 

.So  far  from  being  perfectlv  firm  and  rigid,  all  tall 
buildings  are  subject  to  two  di.stinct  movements,  and 
all  heavy  buildings  erected  on  anything  but  bed  rock 
have  three  distinct  movements  to  their  credit. 

The  city  of  Chicago,  built  as  it  is  on  sub-strata  of 
clay,  furnishes  the  most  interesting  study  of  the  move- 
ment of  buildings,  and  the  greatest  number  and  variety 
of  examples.  All  of  the  early  skyscrapers  of  that  city 
were  carried  on  floating  foundations  or  on  piles  driven 
deep  into  the  clay.  These  buildings  without  exception 
settled  into  the  soil  due  to  tlteir  weight,  tlie  distances 
they  settled  \arying  from  three  to  over  live  inches. 
Many  of  these  l)uildings,  notably  the  Great  Northern 
Hotel,  are  partially  carried  on  jacks  and  periodically 
levelled  up  as  settlements  occur,  then,  after  all  sub- 
sidance  has  taken  i)lace,  and  the  buildings  have  finally 
come  to  rest,  the  jacks  are  removed  and  the  foundation 
walls  filled  in  with  masonry. 

That  is  one  of  the  movements  of  buildings,  then, 
settlement;  but  settlement  takes  place  only  in  those 
buildings  erected  on  floating  foundations.  When  the 
footings  are  extended  down  to  bed  rock,  as  all  foot- 
ings for  i^resent  day  buildings  in  Chicago  are,  the 
amount  of  settlement  that  takes  place  is  nil  and  may 
be  disregarded. 

fUit  even  buildings  with  their  footings  carried  to 
bed  rock  lean  or  are  racked  out  of  plumb,  and  the 
taller  the  buildings  the  more  they  are  likely  to  lean, 
although  the  amount  they  are  out  of  plmiib  is  seldcjm 
cnougli  to  endanger  the  structiu-e.  Recently  the  Build- 
ing Commissioners  of  Chicago  ordered  the  Unity 
l'>uilding  straightened  as  it  was  "unsafe  Init  not  danger- 
ous." being  tliirty  inches  out  of  plumb.  In  an  inter- 
\  icw  they  said :  "It  is  impossible  to  prevent  the  big 
l)uildings  here  from  leaning.  Some  of  them  are  not 
straight  when  they  are  finislied,  but  that  does  not  im- 
])air  their  safety.  It  is  probably  safe  to  say  that  every 
building  in  the  city  leans  more  or  less.  If  tliey  are  on 
floating  foundations  they  also  settle  gradually."  P.ut 
there  is  still  another  movement  of  buildings,  and  the 
most  interesting  of  them  all  to  consider.  According 
to  an  exchange,  "The  Eiffel  Tower  swings  perceptii)ly 
in  the  wind,  and  even  stone  shafts  like  those  of  the 
liunker  Hill  and  Washington  moiuuncnts  move  sev- 
eral inches  at  the  top.  In  these  cases  the  cause  of 
the  action  is  not  only  the  wind,  but  the  iicat  of  the 
sun.  The  side  that  is  towards  the  sun  expands  dur- 
ing the  day  more  than  the  side  in  shadow.  An  inter- 
esting device  has  been  employed  to  show  tlie  move- 
ment of  the  dome  of  the  Capitol  at  Washington.     A 
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wire  was  hung  from  the  middle  of  the  dome  inside 
the  building  down  to  the  floor  of  the  rotunda,  and 
(jii  the  lower  end  of  the  wire  was  hung  a  25-poun(l 
plumb  bob.  In  the  lower  point  of  the  weight  was  in- 
serted a  lead  pencil,  the  point  of  which  just  touched 
llie  Hoor.  A  large  sheet  of  paper  was  spread  out  be- 
neath it.  .\s  the  dome  moved,  it  dragged  the  pencil 
over  the  paper  every  day.  The  mark  made  was  in  the 
form  of  an  ellipse  six  inches  long.  The  dome  would 
start  moving  in  the  morning  as  soon  as  the  rays  of  the 
sun  began  to  act  upon  it ;  and  slowly,  as  the  day  ad- 
vanced, the  ])encil  would  be  dragged  in  a  curve  across 
the  paper  until  simdovvn,  when  a  reaction  would  take 
])Iace  and  the  pencil  would  mo\e  back  again  to  its 
starting  point.  lUit  it  would  not  go  back  over  its 
own  penciled  track,  for  the  cool  air  of  night  would 
cause  the  dome  to  contract  as  much  on  the  one  side  as 
the  snn  had  made  it  expand  on  the  other,  and  so  the 
l)encil  would  from  the  other  half  of  the  ellipse,  get- 
ting back  to  the  original  point  all  ready  to  start  out 
again  by  sunrise." 

In  the  three  moxements  atiecting  tall  and  lieavy 
buildings  we  have,  then,  particularly  in  the  expansion 
and  contraction  movement  which  is  of  daily  occur- 
rence, and  which  affects  skyscraper, buildings  as  well 
as  all  other  tall  structures,  a  condition  which  must  be 
taken  into  consideration  when  planning  the  buildings. 
I^ines  of  steam  pipes,  stacks  of  draining  pipes,  lengths 
of  water  pipes,  vacuum  cleaning  pii)es,  refrigeration 
system  pipes,  electric  wire  conduits  and  the  various 
networks  of  tubing  which  cross  and  criss  cross  inside 
of  a  building  will  naturally  l)e  more  or  less  affected  by 
the  movements  of  the  building;  and  if  long  life  is  ex- 
pected of  these  various  systems  of  piping,  they  must 
l)e  so  installed  that  they  can  "give"  under  the  move- 
ments of  the  building  without  damage  to  the  piping, 
and  sufficient  to  compensate  for  the  change  of  position. 

Besides  pointing  out  the  necessity  for  flexibility 
for  the  piping  systems  in  tall  buildings,  the  movement 
of  buildings  shows  how  desirable  it  is  to  have  solid 
foundations  the  footings  of  which  extend  down  to  bed 
rock.  Floating  foundations  are  all  right  for  some  kinds 
of  buildings,  but  for  the  skyscraper  type  there  is  no- 
thing so  good  as  the  solid  rock  of  old  Mother  Earth. 


Blasting  pole-holes  in  frozen  ground  has  proved 
more  economical  than  hand  digging  to  the  Marion 
Light  and  Heating  Company,  of  Marion,  Tnd.  When- 
ever the  ground  is  frozen  to  a  greater  depth  than  2  ft. 
this  company  digs  the  hole,  exact  size,  al)out  15-in.  deep 
only.  With  a  long-handled  auger  a  hole  large  enough 
tf)  admit  a  stick  of  dynamite  is  bored  about  30  in.  deep. 
Tt  has  been  found  that  three-quarters  of  a  stick  of  dy- 
namite will  excavate  a  uniform  hole  to  the  desired 
depth  of  S  ft.  An  average  saving  of  1.^  to  20  per  cent, 
over  the  cost  of  manual  digging  has  justified  this  meth- 
od. 


Freight  traffic  through  the  two  United  States  and 
Canadian  canals  at  Sault  Ste.  Marie  in  1913  was  the 
greatest  in  the  history  of  these  waterways,  according 
to  a  recent  report  by  L.  C.  Sabin,  general  superintend- 
ent of  the  United  States  canal.  Freight  totalling  79.- 
718.344  short  tons  was  handled  during  the  season,  or 
7,245,668  tons  more  than  during  1912.  Only  three 
commodities  show  decreases — lumber,  cf)pper  and 
manufactured  pia:  iron.  Vessel  passages  numbered  23,- 
79.S,  as  against  22.778  the  previous  vcar.  The  niunber 
of  passengers  carried  totalled  77.194,  as  compared  with 
66,877  in  1912. 


The  New  Weart  Block,  Vancouver 

THE  accompanying  view  illustrates  in  striking 
fashion  the  proportions  of  the  new  tifteen- 
storey  Weart  lilock,  the  largest  building  at 
present  under  construction  in  British  Colum- 
bia. This  structure  is  being  erected  in  X'ancuuver  at 
the  corner  of  Hastings  and  Richards  streets,  unques- 
tionably one  of  the  very  best  sites  for  an  office  block 
in  the  city.  The  frontage  on  Hastings  street  nieasuies 
78  feet  and  the  dei)th  on  Richards  is  120  feet.  The 
foundations  ha\e  been  carried  to  rock  25  feet  below 
grade  and  the  basement  is  full)'  waterproofed.  The 
construction  consists  of  a  heavy  steel  frame  and  con- 
crete, the  exterior  facing  on  the  three  lower  storeys 
being  terra  cotta  with  a  polished  granite  base.  J"he  suc- 
ceeding eight  storeys  will  be  of  face  brick,  and  the 
exterior  of  the   four   top   storeys   is   to   be  treated  in 
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The  15-storey  Weart  Block,  Vancouver,  under  construction. 

Una  colta.  The  s])aces  lietween  the  ])iers  of  the  two 
lowe."  storeys  are  to  be  linished  in  niari)lc  and  brctnze. 
The  main  entrance  corridor  has  been  designed  in  the 
saiue  architectural  style  as  the  exterior,  the  walls  and 
floors  being  of  marlj'.e  with  bnjnze  trimmings  atul 
ceilings  of  oak  beams  and  panelling.  The  main  Hoor 
is  ])lanned  so  that  the  corner  can  be  utilized  by  a  bank- 
ing institution  with  the  main  entrance  on  1  lastings 
street. 

The  main  corridor  \vill  be  entered  ott  a  general  ves- 
tibule 25  feet  wide,  which  leads  to  the  iiasement  stairs 
on  one  side,  and  the  bank  entrance  on  the  other.  The 
corridor  floors  will  be  <»f  terrazzo  ti'.e,  with  tnaible 
borders  and  oak  will  be  employed  as  interior  finish 
throughout.  The  typical  floor  will  be  occupied  by 
thirty  offices.  An  appro.ximate  expenditure  oi  $700,000 
has  been  estimated  for  the  building,  which  is  being 
erected  by  the  Canadian  I'erro  Concrete  Company, 
after  plans  by  Messrs.  Russcl,  Babcock  &  Rice,  Van- 
couver. 


So 
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Organizing  and  Executing  the  Construction  of  a  Rein- 
forced Concrete  Industrial  Building — Part  II 


By  Leonard  C.  Wason 


Till':  cuntractor  is  very  largely  a  broker  buying 
materials  to  be  incorporated  in  a  building. 
Some  materials  are  easy  to  buy  and  some  re- 
quire a  detailed  knowledge  of  the  materials 
themselves  and  also  of  the  estimate  and  contract  and 
the  relation  of  one  class  of  material  to  another.  There- 
fore there  is  a  distinction  made  between  routine  buy- 
ing and  experienced  buying.  Of  the  routine  buying, 
some  can  best  be  done  locally  from  the  job  and  some 
from  th^main  office  of  the  company.  There  has  been 
compiled  a  complete  list  of  all  materials  which  enter 
into  a  job,  and  then  it  is  decided  which  of  the  routine 
items  can  most  advantageously  be  bought  by  the  main 
ofilicc  and  which  by  the  job  superintendent,  and  writ- 
ten instructions  are  prepared  for  these  items. 

Lumber  and  steel  schedules  are  generally  the  first 
to  demand  attention.  Lumber  used  in  contact  with 
cement  is  almost  always  ordered  planed  four  sides.  A 
correct  ordering  schedule  for  lumber  cannot  be  made, 
of  course,  until  the  work  of  detailing  forms  is  nearly 
completed  in  the  drafting  room.  It  is  possible,  how- 
ever, to  make  an  approximate  schedule  for  canvassing 
for  prices.  By  referring  to  standards  we  are  general- 
ly able  to  tell  in  advance  what  sizes  are  wanted,  and 
are  ready  to  order  material  forward  as  soon  as  center- 
ing details  are  completed.  As  lumber  arrives  the  ma- 
teria! of  different  dimensions,  qualities  and  finishes  is 
I'ilcd  by  a  prearranged  plan  worked  out  in  the  office 
handy  to  the  woodworking  shop  and  given  numbers 
or  letters  obtained  from  the  key  plan. 

The  steel  is  taken  off  the  plans  by  one  man  and 
checked  independently  by  another.  This  schedule  is 
then  studied  in  regard  to  reducing  the  variety  of 
lengths,  and  frequently  these  can  be  reduced  to  one- 
fifth  of  the  number  shown  on  plan.  It  is  usual  to 
order  a  schedule  of  bars  -)4  in.  and  larger  in  multiples 
of  6  in.  and  to  buy  steel  ^  in.  and  under  in  the  longest 
lengths  that  can  be  put  on  a  single  flat  car,  and  cut  it 
up  on  the  job.  The  largest  sizes  recommended  are 
134  i"-  square  and  1^  in.  round;  the  smallest  Y^  in., 
all  sizes  to  be  multiples  of  yi  in.  On  one  large  job 
there  were  over  400  different  lengths  of  bars  shown 
on  plans,  and  by  scheduling  large  bars  in  multiples  of 
6  in.  and  ordering  small  bars  in  long  lengths,  as  above 
described,  the  mill  order  was  reduced  to  46  different 
lengths.  This  method  only  increased  the  weight  of  the 
order  so  as  to  cost  $18  in  excess  of  the  exact  schedule 
taken  from  the  plans,  a  sum  saved  many  times  over  in 
the  greater  convenience  of  sorting  and  handling  the 
steel.  The  manufacturers  are  required  to  deliver  the 
small  bars  in  bund'es  weighing  from  125  to  145  lbs.; 
this  insures  the  men  getting  a  load  of  proper  weight 
for  greatest  efficiency. 

A  study  of  comparative  costs  on  different  buildings 
indicates  that  about  35  per  cent,  of  the  money  spent  is 
for  labor,  over  one-third  of  which  is  consumed  in  the 
making  up,  erection  and  stripping  of  forms.  This, 
combined  with  the  fact  that  lumber  and  labor  are  con- 
tinually advancing  in  price,  would  indicate  that  a  very 
careful  study  devoted  to  reaching  the  greatest  sim- 
plicity and  regularity  in  making  up  panels,  and  of 
using  the  lumber  with  the  most  efficiency,  is  a  vital 
factor  in  low  cost  work.  By  "panel"  is  meant  several 
boards  cleated  together  so  as  to  be  handled  as  one 


piece.  To  gain  this  efficiency  the  study  of  the  forms 
should  not  be  left  to  carpenters,  but  it  should  be  the 
sole  work  of  a  corps  of  men  trained  to  think  forms  all 
the  time. 

The  Plant 
.Study  of  the  amount  and  location  of  mechanical 
lilant  has  to  be  made  immediately  after  the  contract  is 
awarded  if  work  is  to  be  started  promptly,  as  part  of 
it  is  put  into  operation  with  the  very  beginning  of 
construction.  As  a  good  deal  depends  upon  the 
amount,  design  and  promptness  of  delivery,  so  far  as 
economical  construction  goes,  the  best  thought  of  the 
whole  organization  is  put  on  the  subject.  For  in- 
stance, one  of  the  younger  men  made  a  study  for  a 
large  job  on  the  basis  of  a  storey  a  week.  To  obtain 
this  rate  one  mixer  and  two  storeys  of  forms  more 
were  required  than  if  the  progress  was  slowed  down 
to  a  storey  in  nine  working  days.  Such  speed  was  not 
demanded.  A  conference  of  all  hands  corrected  the 
lust  study,  making  an  estimated  saving  in  job  cost  of 
about  $10,000. 

The  method  of  distribution  of  concrete  through  the 
building  requires  some  consideration.  If  a  building  is 
compact  and  large  masses  are  placed  within  a  limited 
area,  spouting  is  desirable.  If  the  building  is  sjiread 
nut  and  quite  small  quantities  of  concrete  used,  two- 
wheeled  pushcarts  are  used,  while  if  large  quantities 
are  required  over  quite  an  area,  industrial  tracks  laid 
on  horses  so  as  to  elevate  them  about  18  inches  above 
the  forms  are  run  over  the  latter  to  distribute  concrete 
a  batch  at  a  time. 

After  the  job  superintendent  is  determined  upon, 
he  is  taken  into  consultation  for  every  step  which  fol- 
lows. The  selection  of  all  his  subordinates  is  made  in 
co-operation  with  him — assistant  superintendent,  cleri- 
cal force,  carpenter,  labor,  concrete,  steel  and  other 
l)0sses;  the  principal  mechanics  and  even  the  leading 
laborers  are  all  selected  in  advance  from  among  those 
working  on  other  jobs.  The  superintendent,  where 
possible,  is  given  at  least  a  week  to  study  plans  and 
.specifications  in  co-operation  with  his  principal  assist- 
ants and  the  office  force,  before  anyfody  appears  at  the 
site  of  the  work  except  for  the  mere  purpose  of  study- 
ing local  conditions.  By  this  time  a  well-defined  plan 
has  been  worked  out  as  to  the  sequence  of  various 
operations,  the  type,  size  and  location  of  the  mechani- 
cal plant ;  schedules  of  the  materials  first  needed  have 
been  made  and  orders  placed,  so  that  by  the  time  actual 
operations  begin  in  the  field  the  plans  are  so  matured 
that  there  are  few  false  moves.  The  peak  of  the  super- 
intendent's load  is  the  first  few  weeks  during  the  or- 
ganization and  starting  the  work.  During  this  period 
he  should  have  his  full  executive  force,  although  each 
subordinate  may  not  at  that  time  be  doing  nearly  as 
much  as  he  will  be  called  upon  to  do  later. 

Planning,  Routing  and  Cost  Accounting 

During  the  early  stage  of  actual  construction  the 
sui)erintendent  makes  a  careful  study  of  the  handling 
of  the  work  from  the  beginning  to  the  very  end,  mak- 
ing a  detailed  schedule  of  work  along  the  general  lines 
which  had  been  previously  determined  in  the  office. 

■Phe  job  office  work  is  in  charge  of  a  chief  clerk, 
who,  in  addition  to  overseeing  the  work  of  the  matcri- 
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al  clerk  and  timekeeper,  has  also  charge  ul'  the  cost- 
keeping.  He  figures  from  the  time  sheets  the  cost, 
of  which  two  records  are  kept,  one  for  the  superin- 
tendent's use  in  card  index  form,  covering  every  single 
item  on  the  job,  the  other  considering  only  the  large 
items,  such  as  concreting  floors  and  columns,  placing 
reinforcing  steel  and  for  work  for  lloors,  columns  and 
beams.  The  latter  costs  are  recorded  on  cross-section 
paper.  These  diagrams  are  posted  where  the  man  who 
has  full  charge  of  each  item  can  consult  same  when 
convenient  for  him.  The  foremen  take  a  particular 
interest  in  these.  Figures  meaning  a  little  larger  or 
smaller  cost  convey  some  idea  to  them,  of  course,  but 
the  meaning  of  a  line  traveling  upward  or  downward 
and  above  or  below  a  red  line  representing  the  desired 
cost  line  is  grasped  very  easily.  Keeping  the  foremen 
keenly  awake  to  the  cost  of  the  work  they  are  doing 
has  not  been,  so  far  as  can  be  seen,  detrimental  to  their 
turning  out  good  work.  It  should  always  be  accom- 
panied, however,  by  more  rigid  inspection  in  the  be- 
ginning and  explained  so  that  they  may  definitely  un- 
derstand that  any  lowering  of  cost  shall  be  considered 
detrimental  to  their  interest  unless  the  quality  remains 
equal  to  the  standard. 

Moving  Boss  and  His  Gang 

The  moving  boss  and  his  gang  are  a  very  important 
factor  in  the  success  of  routing.  He  must  be  a  pains- 
taking, tireless  fellow,  who  has  sufficient  intelligence 
to  see  that  the  men  under  his  charge  do  exactly  as 
told,  taking  the  correct  materials,  carrying  them  to  the 
proper  place  and  laying  them  right  end  to  and  right 
side  up,  as  per  the  written  instructions  from  the  rout- 
ing foreman.  The  men  under  his  direction  must  be 
active,  strong  and  energetic — the  pick  of  the  laborers, 
because  they  have  to  do  a  great  deal  of  moving  about 
and  are  in  small  groups  or  alone ;  therefore,  they  are 
not  under  the  close  eye  of  their  foreman.  They  must 
be  men  who  will  work  without  being  too  closely 
watched.  This  boss  receives  instruction  as  to  how 
such  laborer  will  do  his  work  from  the  o]:)erating  fore- 
man. 

The  method  of  task  and  bonus  pay  is  frequently 
followed  on  work,  and  by  means  of  data  previously 
obtained  it  is  possible  to  ascertain  very  accurately 
what  the  correct  best  time  should  be  for  the  making 
up  of  any  particular  panels  by  a  pair  of  good  car- 
penters. For  doing  the  work  in  this  tasked  time  an 
increase  over  their  usual  hourly  wage  is  paid  of  from 
25  to  30  per  cent.  On  the  erection  of  the  form  a  sim- 
ilar method  is  followed.  All  material  is  moved  from 
the  stock  piles  to  the  point  of  erection  by  common 
laborers,  under  the  leadership  of  an  efficient  moving- 
foreman.  Tlie  foreman  receives  all  instructions  on  a 
written  slip.  The  planning  department  is  able  at  all 
times  to  make  sure  by  so  doing  that  the  carpenters 
have  the  material  they  want,  when  they  want  it,  and 
where  it  will  be  most  convenient  for  their  use.  No 
carpenters  are  allowed  to  carry  lumber,  1)ut  arc  re- 
stricted to  doing  real  carpenter  work. 

In  spite  of  the  wages  of  carpenters  nearly  doubl- 
ing in  twenty  years  while  the  equality  of  intelligence 
of  those  who  do  the  work  is  less,  because  house  and 
finish  carpenters  will  not  do  this  kind  of  work  as 
formerly,  and  in  spite  also  of  the  great  advance  in 
price  of  lumber,  coml^ined  with  a  falling  olT  in  quality, 
the  unit  costs  obtained  by  the  above  system  are  ma- 
terially lower  than  when  the  job  superintendent  was 
left  to  himself.  The  total  gain  in  efficiency  is  about 
fourfold. 


It  is  unnecessary  to  protect  form  work  from  the 
rain,  as  usually  it  is  only  possible  to  get  green  lumber, 
whose  tendency  is  to  shrink  out  of  shape  rather  than 
swell.  Rough  concrete  never  need  be  protected  from 
the  rain  before  setting,  only  from  the  concentrated 
run-off  over  some  portion  of  the  work  which  miglit 
wasli  deeply  the  cement  out  of  a  small  area. 

A  troweled  finish,  however,  must  be  protected 
against  pitting  by  the  rain  or  damage  by  concentrated 
streams.  This  is  usually  done  by  tarpaulin,  which 
consists  of  12-oz.  cotton  duck  rendered  waterproof  by 
being  saturated  with  "Preservo,"  after  being  made  in- 
to covers  twenty  feet  square.  These  are  supported  by 
temporary  frame.  They  are  somewhat  of  an  incon- 
venience to  the  finishers,  and  decrease  the  amount  of 
work  which  they  can  do. 

If  there  is  to  be  an  unavoidable  delay  in  placing 
concrete  after  forms  are  erected  it  is  wise  to  protect 
them  from  the  sun,  because  they  shrink  so  as  to  open 
up  cracks,  which  permit  the  mortar  to  escape,  leaving 
a  bad  surface.  Rough  concrete  does  not  require  any 
protection  from  the  sun,  with  rare  exceptions.  It  is 
usual  to  cover  up  a  granolithic  finish  for  at  least  five 
days.  The  materials  most  available  and  most  econ- 
omically used  for  this  purpose  are  rough  bags,  such  as 
come  around  bales  of  cotton,  or  wool,  shavings,  saw- 
dust, and  sand.  The  object  of  these  is  to  retain  the 
water  which  is  put  upon  the  surface,  which  may  thus 
be  maintained  at  a  fairly  uniform  lower  temperature 
than  direct  sun  action  permits  while  setting. 

Mr.  Wason  considers  it  unwise  to  spray  bare  con- 
crete in  the  hot  sun,  and  the  use  of  roofing  paper  is 
l:>ut  little  better,  because  it  retains  moisture  but  a  very 
short  time.  The  water  falling  on  a  surface  heated  di- 
rectly by  the  sun  chills  it  suddenly,  causing  it  to 
shrink,  and  may  cause  the  very  cracks  which  one  is 
trying  to  avoid. 

The  aggregates  must  be  free  from  frost  when  mix- 
ed. A  live  steam  pipe  can  ])e  shoved  into  the  sand 
pile,  the  escaping  steam  lieating  it  and  removing  all 
frost.  The  same  may  be  done  witli  the  stone,  but  a 
canvas  should  be  thrown  over  the  top  of  the  pile  to 
retain  the  heat,  which  more  readily  escapes.  Where  a 
considerable  amount  of  heating  is  provided  for  in  ad- 
vance, steam  pipes  are  laid  on  the  ground,  and  stone 
as  received  is  dumped  upon  them.  Then  there  is  a 
canvas  thrown  over  to  prevent  storms  getting  into 
the  pile,  and  to  retain  heat.  The  frost  is  thus  easily 
and  economically  removed. 

Salt  is  frequently  used  in  the  water  to  lower  its 
freezing  point.  It  is  seldom  worth  while  to  heat  the 
water  itself.  Little  care  need  be  used  to  prevent  mass 
concrete  from  freezing,  as  the  frost  will  usually  only 
strike  to  a  depth  of  about  1  inch,  lluildmgs  are  in- 
clo.sed  with  tarpaulin  tied  on  to  an  outside  .staging, 
and  the  inclosed  space  is  heated  with  salamanders 
burning  coke.     Sometimes  it  is  possible  to  use  steam. 

Frost  is  removed  from  form  work  by  the  use  of 
salt  and  steam,  and  if  the  concrete  surface  is  left 
rough  it  is  common  to  sprinkle  the  top  surface  with 
salt  to  prevent  freezing.  In  winter  it  is  very  common 
to  put  the  finish  on  as  a  separate  operation,  after  the 
building  is  inclosed  and  not  as  an  integral  part  of  tlie 
construction,  on  account  of  the  danger  of  freezing. 
When  it  is  put  on,  it  must  be  kept  from  freezing  for 
the  first  forty-eight  hours. 

The  expense  of  protection  against  the  weather  is 
not  very  great,  and  good  results  can  be  so  surely  guar- 
anteed that  it  is  not  usual,  Mr.  Wason  states,  ever  to 
discontinue  work  on  account  of  cold  w^eather. 
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Erection  Features  of  the  Quebec  Bridge 

St.  Lawrence  Bridge  Company's  Elaborate  Equipment — Erection  Travel- 
lers—Systematic   Method   of   Building   Various   Parts   of  the   Structure. 


Tl  1 1'"  new  (Jiiebec  Bridge  is  located  at  Neilst)ii- 
ville,  at  the  site  of  the  old  structure,  which 
is  about  eight  mi!es  from  Quebec.  The  bridge 
has  a  center  span  of  1,800  ft.,  consisting  of  a 
suspended  span  of  640  ft.  and  two  cantilever  arms  of 
580-ft.  span  each;  two  anchor  arms  of  .^l.^-ft.  span 
each  ;  and  approach  spans,  the  total  length  of  the  struc- 
ture being  3,240  ft.  The  new  bridge  is  much  heavier 
than  the  old  structure,  which  made  it  impossible  to 
use  the  old  piers.  The  new  piers  for  the  main  span 
are  each  67  ft.  south  of  the  Ux-ation  of  the  old  piers. 
The  bridge  has  a  clearance  of  1.^0  feet  above  liigli 
water. 

The  new  bridge  was  designed  and  is  being  con- 
structed by  the  St.  Lawrence  Bridge  Company,  which 
was  organized  to  build  this  structure.  The  designing 
office  is  in  Montreal,  and  the  bridge  shop  is  about  live 
miles  from  Montreal,  being  about  one  mile  from  tlic 
Dominion  Bridge  Company's  plant  at  Lachine  Locks. 
The  capital  stock  of  the  .St.'  Lawrence  Bridge  Comi)an\ 
is  held  equally  by  those  interested  in  the  Dominion 
Bridge  Company  and  in  the  Canadian  liridge  Com- 
pany, and  many  of  the  officers  of  the  new  company 
are  former  employees  of  the  latter  companies.  TIk' 
bridge  shop  of  the  St.  Lawrence  Bridge  Company  is  a 
new  structure,  and  was  designed  expressly  to  build  the 
new  bridge.  It  contains  considerable  special  machin- 
ery designed  to  fabricate  the  large  sections  of  the 
new  structure.  The  plant  was  built  at  a  cost  of  about 
$1,000,000,  and  must  be  paid  for  out  of  the  profits  of 
tiie  new  Quebec  Bridge. 

The  St.  Lawrence  Bridge  Company  has  an  elabor- 
ate equipment  at  the  bridge  site.  The  various  bridge 
sections  are  unloaded  from  the  cars  by  means  of  a 
large  traveling  crane,  and  are  transported  to  the  bridge 
site  over  the  company's  system  of  tracks.  There  is 
now  stored  at  the  site  a  considerable  amount  of  fabri- 
cated material,  principally  for  the  floor  system.  The 
l)iers  and  abutments  are  now  completed  and  the  ap- 
proach spans  are  in  place.  For  constructing  the  piers 
at  the  north  end  of  the  bridge  an  inclined  railway  was 
built  on  each  side  of  the  north  abutment.  The  materi- 
al for  the  piers  was  transported  to  the  site,  where  it 
was  transferred  to  the  inclined  railway,  which  in  turn 
carried  it  to  the  location  of  the  pier.  The  material  was 
then  picked  up  by  derricks  and  set  in  place. 

Each  of  the  cantilever  arms  is  to  be  erected  as  a 
separate  structure,  with  its  individual  erection  equip- 
ment. The  center  span,  which  will  weigh  about  6,O0O 
tons,  will  be  assembled  on  barges  near  the  bank  of 
the  river.  It  then  will  be  floated  into  position,  and 
by  hydraulic  power  will  be  raised  to  its  final  jiosition 
in  the  structure. 

Each  erection  traveler  for  the  cantilever  arms  is 
constructed  of  steel  and  is  al)out  200  feet  in  height. 
The  traveler  is  carried  by  four  trucks  having  si.x 
wheels  each.  At  its  base  it  spans  two  railroad  tracks, 
on  which  are  transported  the  cars  containing  the  ma- 
terial for  the  bridge.  The  total  weight  of  each  of  these 
travelers  is  about  840  tons,  although  an  attempt  was 
made  to  make  this  weight  a  minimum  by  construct- 
ing the  craiie  girders  which  project  over  the  traveler 
of  nickel  steel. 


The  hoisting  equipment  of  each  tower  is  both  elab- 
orate and  diversified.  On  each-  of  the  four  corner.s 
there  is  a  90-ft.  15-ton  derrick,  and  on  top  of  the  trav- 
eler there  are  two  traveling  cranes,  each  crane  carry- 
ing two  .S.5-ton  main  hoists  and  two  au.xiliary  gantry 
cranes.  On  each  auxiliary  gantry  crane  there  aie  two 
5-ton  hoists.  All  motions  are  motor-driven,  except  the 
bridge  travel  of  the  auxiliary  gantries.  The  main  trav- 
eler will  be  moved  along  the  cantilever  arms  by  using, 
temporarily,  two  of  the  50-h.p.  motors  of  the  15-ton 
derricks.  Table  I  shows  the  distribution  and  capacity 
of  the  motors  for  one  traveler.  It  will  be  seen  that  26 
motors,  with  a  total  horsepower  of  7'^2,  are  used  f<jr 
hf)isting  operations. 

On  each  side  of  the  river,  high  tension  hydro-elec- 
tric power  is  stepped  down  by  transformers,  and  is 
converted  into  250-volt,  direct  current  at  two  sub-sta- 
tions, one  on  each  side  of  the  river.  These  sub-sta- 
tions arc  supplied  by  separate  systems,  and  are  con- 
nected by  submarine  cables.  ICach  sub-station  is  of 
sufficient  capacity  to  operate  all  the  motors  on  both 
sides  of  the  river,  including  those  required  for  the  air 
conii)res.sors,  which  requires  about  1,600  horse-power. 

Direct  current  is  used  exclusively  on  the  erection 
towers,  as  it  affords  better  control  than  alternating 
current,  and  permits  the  ready  employment  of  dynam- 
ic braking  for  the  lowering  machinery.  The  lowering 
of  some  of  the  heavy  members  used  in  the  construction 
of  the  cantilevers  would  generate  an  excessive  amount 
of  heat  in  any  'type  of  friction  or  mechanical  brake. 
By  dynamic  braking  is  meant  that  the  motors  are 
temporarily  converted  into  generators  during  the  low- 
ering operations,  the  diff'crent  speeds  being  obtained 
l)y  inserting  or  removing  a  series  of  resistances.  This 
enables  most  of  the  heat  to  be  dissipated  in  a  cast  grid 
resistance,  which  is  located  in  the  base  of  the  main 
traveler. 

The  returning  eft'ect  of  the  dynamic  braking  action, 
as  applied  to  the  lowering  of  a  load,  exists  practically 
only  while  the  motor  armature  is  rotated.  It  therefore 
requires  a  separate  means  to  hold  the  load  station- 
ary. For  this  purpose  a  magnetic  brake  is  placed  on 
the  armature  shaft  to  lock  the  motor  when  the  control- 
ler is  brought  to  the  "off"  po.sition.  CJn  .some  of  the 
hoist  motors  safety  devices  are  provided  to  stoj)  the 
motor  automatically  if  the  operator  should  allow  the 
load  to  over-travel.  A  large  switchboard  is  installed 
in  each  main  traveler,  and  numerous  push  buttons  are 
located  at  points  easily  accessible  to  the  operators,  by 
which  they  can  open  or  close  the  motor  circuits. 

The  two  main  trusses  are  to  be  erected  symmetri- 
cally on  each  side  of  the  main  traveler.  It  is  planned 
first  to  erect  the  north  anchor  arm  over  falsework, 
using  one  of  the  travelers.  .After  this  arm  has  been 
erected  the  south  anchor  span  will  be  erected  by  using 
the  second  traveler.  .At  the  same  time  that  the  south 
anchor  arms  is  being  erected  the  first  trave'er  will  be 
at  work  on  the  north  cantilever  arm.  and  this  will  be 
finished  at  about  the  same  time  that  the  south  anchf)r 
arm  is  completed.  The  first  traveler  will  then  be  taken 
down  and  reassembled  at  a  point  about  two  miles  be- 
low the  bridge  site,  where  it  will  be  used  for  erecting 
the  suspended  span  on  barges.     In  the  meantime  tl".e 
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second  traveler  will  be  at  work  erecting  the  south  can- 
tilever arm,  and  it  is  planned  to  complete  the  erection 
of  this  arm  and  the  suspended  span  (on  barges)  at  the 
same  time.  The  suspended  span  then  will  be  trans- 
ported to  the  bridge  site  and  raised  into  place. 

An  operating  platform  will  be  built  on  each  traveler 
at  a  height  sufficient  that  a  clear  view  can  be  secured 
of  the  material  as  it  somes  from  the  flat  cars  and  is 
elevated  into  its  final  position.  iV  house  will  be  btiilt 
in  the  center  of  this  platform  to  protect  the  control 
apparatus,  except  that  portion  which  is  directly  oper- 
ated by  the  workmen — this  will  not  be  enclosed.  Six 
men  will  be  stationed  on  the  operating  platform  and 
two  men  on  each  of  the  main  cranes  at  the  top  of  the 
traveler.  To  secure  the  proper  co-operation  between 
the  widely  separated  workmen,  a  telephone  sy.stem  will 
I)e  installed  with  a  central  switchboard  and  permanent 
connections  with  the  shore.  An  electrically  operated 
|)assenger  elevator  will  serve  the  different  levels  of  the 
traveler. 

The  following  is  a'  brief  description  of  the  method 
of  erecting  any  typical  part  of  the  structure :  The  mem- 
l)er  lirst  is  brought  beneath  the  traveler  on  flat  cars, 
and  is  elevated  and  placed  by  two,  or  possibly  four,  of 


the  55-ton  main  hoists.  The  pin  is  then  brought  into 
position  by  one  of  the  five-ton  auxiliary  hoists.  A 
large  ram  for  driving  the  pin  is  then  brought  into 
position  by  another  five-ton  auxiliary  hoist,  and  the 
pin  is  driven  into  position. 

It  is  expected  that  work  can  be  prosecuted  only  for 
about  eight  months  <jf  the  year.  With  this  condition 
in  mind  it  is  exjiected  that  the  bridge  will  be  completed 
in  1918. —  Engineering  and  Conlraciing. 


Water  purification  at  Albany,  N.Y.,  where  Hudson 
River  water  is  passed  through  a  sedimentation  basin, 
preliminar}'  filters,  slow-sand  filters  and  iinally  receives 
a  dose  of  hypochlorites,  cost  $(). l'>  ])er  millifin  gallons, 
including  pumping,  during  1912,  according  to  tlie  re- 
port of  Mr.  J.  i'l.  Kilbourn,  superintendent  of  the  fJur- 
eau  of  Water.  This  cost  is  api)ortioned  among  the 
following  items:  Pumping,  $3.19;  sedimentation  basin, 
$0.02;  preliminary  filters,  $0.56;  slow-sand  filters, 
$1.15;  laboratory,  $0.61;  hypochlorite,  $0.35;  su|)erin- 
tendence,  $0.31.  During  the  year  7,600,456,000  gal- 
lons of  water  were  treated.  The  average  rate  of  fil- 
tration was  3,535,000  gal.  per  acre  for  slow  sand  and 
81.000,000  gal.  per  acre  for  pre-filters. 


-  55-Ton 
Mam  Hoist 


\\  'S-TonAux 
]\       Hoist 
^■■15-Ton 

Derrick  Hoist 


Side  Ellevotion 


End  Elevation 


Fig.   1.  Side  and  End  elevations  of  erection  traveller  for  new  Quebec  Bridge,  showing  type  of  Traveller  and 

location  of  motor  hoists. 
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Wood  and  Asphalt  Block  Pavements 

Failures   due  to  Lack  of  Provision  Against  Bulging  —  Inadequate 
Attention  given  to  Methods  of  Laying     Manufacturing  Shortcomings 


By  H.  H.  Schmidt 


PAVEMP-NTS  are  supposed  to  be  designed  to 
meet  certain  requirements.  No  one  pavement 
is  known  that  will  meet  all.  If  one  pavement 
is  best  suited  to  the  most  severe  conditions,  it 
it  not  necessaril)'  the  best  pavement  for  less  severe 
ones.  Somewhere  in  the  scale  t)f  pavements,  between 
the  ideal  one  and  the  so-called  paxcment  which  is  des- 
troyed in  a  comparatively  siiort  time  under  light  traf- 
fic and  by  the  action  of  the  elements,  might  be  "placed 
all  known  pavements  in  the  order  of  their  value.  I 
will  not  attempt  to  tell  you  just  where,  in  this  scale 
of  pavements,  wood  and  asphalt  block  pavements 
should  be  placed,  though  1  will  say  that  neither  one 
is  the  ideal  pavement,  except  in  the  opinion  of  the  re- 
spective manufacturer,  and  still  I)oth  of  them  stand 
well  up  in  this  scale  of  pavements. 

Wood  Block  Pavement 

Wood  block  pavements  are  suitable  for  streets 
where  the  factor  of  elimination  of  noise  is  an  extreme- 
ly important  one,  and  where  the  traffic  is  quite  heavy. 
Probably  every  one  who  has  had  considerable  experi- 
ence with  this  class  of  pavement  has  obtained  many 
splendid  results,  but  also  some  failures.  Tliese  fail- 
ures in  wood  block  pavements  are  entirely  dilt'erent 
from  failures  in  any  other  class  of  pavement.  They 
are  due  almost  invariably  to  the  expansion  of  the  wood, 
and  within  a  short  time  a  perfect  street  may  become 
a  complete  wreck. 

Another  source  of  great  annoyance  with  this  pave- 
ment, though  not  to  my  mind  an  extremely  serious 
condition,  is  caused  by  the  so-called  bleeding  of  the 
blocks.  This  bleeding  is  always,  where  it  occurs,  a 
matter  of  much  concern  to  tiie  one  responsible  for  the 
condition  of  the  pavements.  The  bleeding  generally 
ceases  after  the  block  has  been  down  a  few  years.  In 
no  other  pavements  do  we  have  these  two  conditions 
to  contend  with. 

The  important  question,  and  the  one  which  is  oc- 
cupying the  minds  of  many  who  have  to  do  witii  this 
class  of  work,  is  the  expansion  of  the  block.  The  na- 
ture of  all  wood  is  such  that  it  expands  or  contracts  as 
the  amount  of  moisture  to  which  it  is  subjected  is  in- 
creased or  diminished.  If  it  were  possible  to  lay  blocks 
in  their  most  expanded  condition,  we  should  not  have 
trouble  with  expansion  after  tiie  pavement  was  laid, 
but  it  is  very  seldom  that  i)locks  are  in  this  condition 
at  the  time  of  laying.  For  this  reason  we  must  give 
consideration  to  many  matters  which  are  involved 
when  this  class  of  pavement  is  used.  Traffic,  treat- 
ment of  the  blocks,  their  condition  before  treatment, 
their  condition  when  laid,  surface  drainage  of  the 
pavement,  the  width  of  roadway,  the  amount  of  moist- 
ure or  water  to  which  tiiese  blocks  will  be  exposed, 
and  the  length  of  time  they  are  subjected  to  the  wet- 
ting, are  all  matters  which  must  be  taken  into  ac- 
count if  failures  are  to  be  avoided. 

It  might  be  said  that  where  failures  in  wood  block 
pavements  do  occur,  they  are  due  to  a  lack  of  know- 

•  Presented  iit  the  Tentli  Anniinl  Convention  of  the  American  RoHd 
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ledge,  or  a  lack  of  provision  for  the  essentials  which 
must  be  considered  to  provide  against  bulging  under 
certain  adverse  conditions,  and  1  look  for  fewer  fail- 
ures as  these  various  matters  are  better  understood 
and  better  provided  for. 

The  specifications  in  use  in  the  various  localities 
in  this  country  at  the  present  time  arc,  on  tiie  whole, 
very  much  alike,  and  there  is  no  question  but  what 
they  will  provide  for  a  wood  block  pavement  wiiicli, 
under  all  ordinary'  conditions,  will  give  splendid  re- 
sults. The  important  elements  upon  which  the  mod- 
ern practice  is  based  are :  The  character  of  the  tim- 
ber; size  of  the  blocks;  character  of  the  oil,  treatment 
of  the  blocks  and  method  of  laying. 

More  attention  has  been  given  to  the  size  of  blocks, 
character  of  the  oil,  and  the  treatment  of  the  blocks, 
than  to  an}'  other  features  of  the  wood  block  pave- 
ment. That  they  are  very  important  questions  it  is 
unnecessary  to  state,  and  yet  the  character  of  the  tim- 
ber, its  condition  at  tiie  time  oi  treatment,  and  the 
■  metliod  of  laying  tiie  blocks  are  more  important  fea- 
tures than  tiie  size  of  tlie  i^iocks,  the  character  of  the 
oil.  or  tlie  metiiod  of  treatment. 

We  are,  of  course,  limited  to  certain  kinds  of  tim- 
l)er,  and  are  pretty  well  satisfied  that  a  good,  sound, 
southern  yellow  pine  is  about  the  best  available  tim- 
l)er,  if  it  is  in  proper  condition  for  treatment. 

As  to  the  method  of  laying,  this  is  a  matter  wiiich 
does  not  seem  to  liave  l)een  given  tiie  amount  of  at- 
tention wliich  it  warrants.  We  are  not  justified  in 
using  or  in  laying  the  blocks  in  identically  the  same 
way  under  all  conditions,  and  I  have  been  particularly 
impressed  with  tiie  results  which  can  be  accomplisiicd 
where  failures  have  occurred,  with  blocks  wiiicli  arc 
identically  the  same  as  tlie  ones  that  failed,  by  adapt- 
ing tlie  method  of  laying  to  tiie  circumstances  wiiich 
have  contributed  to  cause  tiie  failure. 

Specifications  for  laying  wood  block  pavement 
sliould  give  consideration  to  tiie  relation  between  the 
width  of  pavement  surface,  tiie  treatment  of  i)locks, 
and  tiie  size  and  location  of  expansion  joints.  Tiie 
widtii  of  joints  i)etween  the  blocks  must  also  be  ctm- 
sidered.  No  one  seems  to  wish  to  commit  himself 
on  this  question  of  width  of  joints.  Some  specify 
tight  joints  and  some  open  joints,  but  this  is  merely  a 
relative  description,  which  means  little  or  nothing. 

There  exist  today  wood  i)lock  pavements  laid  ten 
and  more  years  ago,  wiiere  the  blocks  were  laid  so 
close  that  tiiey  all  touciied  one  another  and  entirely 
without  expansion  joints,  and  yet  many  of  tliese  pave- 
ments have  never  bulged  in  the  slightest  degree.  On 
the  otiier  hand,  we  have  some  new  pavements,  whicii 
seem  to  have  been  amply  provided  with  expansion 
joints,  and  whicli  have  bulged  badly.  In  every  case, 
however,  the  old  pavements  which  did  not  bulge  were 
laid  on  streets  wiiere  tlie  local  conditions  for  a  pave- 
ment were  of  the  best,  while  where  considerable  bulg- 
ing was  experienced,  the  local  conditions  generally 
were  bad  and  were  not  properly  provided  for. 

A  wood  block  pavement  is  one  of  our  highest 
types  of  modern,  smooth,  clean,  noiseless,  and  dur- 
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able  pavements.  The  two  faults  pointed  out  should 
not  detract  from  its  use,  but  it  is  essential  that  the 
bleeding  be  eliminated  by  the  proper  treatment  with 
preservative  oils  whose  properties  are  such  that  they 
will  not  cause  the  block  to  bleed,  and  it  is  further  es- 
sential that  the  blocks  be  so  laid  that  they  have  the 
opportunity  to  expand  without  bulging,  if  they  are  not 
laid  in  a  fully  expanded  state.  Intelligent  investiga- 
tion and  experimentation  will,  without  doubt,  in  time 
overcome  both  of  these  difficulties. 

Asphalt  Block  Pavements 
Asphalt  block  should  not  be  used  on  heavy  traffic 
streets,  particularly  where  there  is  considerable  steel 
tire  traffic,  as  the  life  of  the  pavement  is  very  short 
on  such  a  street.  On  the  other  hand,  they  have  given 
splendid  results  on  automobile  roads  leading  from  the 
city  into  suburban  districts. 

The  asphalt  block  pavement  is  particularly  suited 
to  villages  or  country  districts  not  large  enough  to 
support  an  asphalt  plant,  as  no  plant  is  required  for 
the  first  construction,  nor  for  the  maintenance. 

Many  asphalt  blocks  which  have  been  manufactur- 
ed in  the  past  have  been  complete  failures  and  have 
been  the  cause  of  creating  a  strong  prejudice  against 
this  material.  The  specifications  for  asphalt  blocks 
generally  provide  for :  the  size  of  the  b'.ocks ;  the  com- 
position of  the  blocks;  the  character  of  each  ingredi- 
ent; the  specific  gravity  of  the  block  and  the  method 
of  laying. 

The  failure  of  asphalt  block  pavements  is  due  to 
entirely  different  causes  from  the  failure  already  des- 
cribed under  the  wood  block  pavements.  We  do  not 
have  the  question  of  bleeding  or  expansion  to  deal 
with.  The  difficulties  in  this  class  of  pavement  have 
been  to  secure  blocks  which  have  been  manufactured 
with  proper  ingredients,  mixed  in  proportions  which 
make  them  fit  to  withstand  the  wear  and  tear  of  traffic, 
and  blocks  which  are  properly  moulded  and  compress- 
ed. The  specific  gravity  has  been  considered  as  an  in- 
dex of  these  requirements.  The  size  of  the  blocks 
and  the  method  of  laying  are  both,  of  course,  of  im- 
portance. It  is  essential  that  the  blocks  be  of  sufficient 
size  to  have  stability,  and  that  they  be  laid  in  such  a 
way  as  to  be  held  rigidly  in  place. 

Asphalt  blocks  are  composed  of  asphaltic  cement, 
crushed  trap  rock,  and  mineral  dust.  Considerable 
difficulty  has  been  experienced  in  producing  a  block 
.  which  would  answer  the  needs  of  traffic,  and  at  the 
same  time  one  which  will  not  deteriorate  rapidly  un- 
der the  climatic  conditions  to  which  it  is  subjected. 
The  successful  manufacturer  of  such  a  block  undoubt- 
edly requires  a  tough  asphaltic  cement,  that  is,  one 
which  will  produce  a  block  the  edges  of  which  will 
not  "ravel"  under  traffic  in  winter,  and  secondly,  a 
proper  proportioning  of  such  an  asphaltic  cement  to 
the  trap  rock  and  mineral  dust,  so  that  the  block  w  ill 
not  elongate  or  "shove"  under  traffic  in  summer.  In 
almost  all  cases  where  an  asphalt  block  has  failed, 
the  failure  has  been  due  to  disintegration,  and  the 
amount  of  asphaltic  cement  which  the  block  loutain- 
ed  was  very  small  as  compared  with  the  amount  of 
asphaltic  cement  in  an  ordinary  s'K-ot  asphalt  pave- 
ment. 

A  great  advance  has  been  made  in  the  last  few 
years  in  this  direction,  and  blocks  are  now  being 
manufactured  which  are  standing  up  well  under  con- 
siderable traffic,  and  which  at  the  same  time  contain 
sufficient  asphalt,  so  that  their  lasting  qualities  will 
be  greatly  improved.  Machines  for  moulding  and 
compressing  the  blocks  have  also  been  improved,  and 


without  question  some  of  the  asphalt  blocks  which 
are  now  being  manufactured  measure  up  very  favor- 
ably with  other  standard  types  of  pavement. 


The  Economics  of  the  Water  Meter* 

By  John  Ericson  + 

IN  1950  Chicago  will  have  a  population  of  5,150,000. 
The  consumption  of  water  per  capita  has  in- 
creased from  43  gal.  in  1863  to  203  gal.  in  1912, 
or  about  160  gal.  in  fifty  years.  If  we  assume 
the  increase  in  the  future  at  half  the  rate  of  the  past, 
we  will  have  in  1950  a  per  capita  consumption  of  263 
gal.  This  will  require  a  daily  pumpage  of  1,350,000,- 
000  gallons,  or,  in  other  words,  the  present  enormous 
system  must  be  more  than  doubled  in  38  years. 

Nearly  fifteen  years  ago  the  author  commenced  a 
series  of  careful  investigations  to  determine  the  use 
and  abuse  of  the  water-supply  of  Chicago,  and  has 
since  endeavored  to  point  out  the  advisability  of  con- 
servation and  the  restriction  of  the  waste  and  leak- 
age of  our  water-supply.  The  best  and  generally  ap- 
proved method  for  this  purpose  is  the  installation  of 
water  meters,  a  method  that  has  proved  economical 
and  satisfactory  in  Europe  and  in  those  American 
cities  where  it  has  been  adopted. 

A  statement  showing  the  water  meters  installed 
during  August  and  September,  1911,  was  prepared, 
and  about  a  year  later  a  careful  comparison  was  made 
showing  the  effect  on  rates  of  the  installation  of  these 
meters.  They  were  261  in  number,  of  ^-in.  to  8-in. 
size,  and  were  set  on  all  classes  of  service  and  in  all 
parts  of  the  city.  They  included  saloons,  foundries, 
railway  stations,  residences,  laundries,  buildings  with 
hydraulic  cellar  drainers,  hotels,  factories,  garages, 
milk  depots,  greenhouses,  fish  markets,  office  build- 
ings, warehouses,  apartment  buildings,  etc. 

Where  the  difference  was  obtained,  124  premises 
showed  an  increase  and  56  showed  a  decrease  in  the 
bills  by  the  installation  of  meters.  The  total  of  the 
excess  meter  rates  for  six  months  amounts  to  $2,885. 
The  total  of  decreases,  by  reason  of  setting  meters,  for 
a  period  of  six  months,  amounts  to  $495,  making  a  net 
increase  of  $2,390,  or  $4,780  as  the  annual  compensa- 
tion for  the  setting  of  these  meters.  These  figures  in- 
dicate that  if  the  placing  of  meters  is  judiciously  made, 
irrespective  of  a  decrease  in  pumpage,  the  city's  rev- 
enues will  be  increased  rather  than  diminished. 

In  spite  of  the  campaign  for  a  restriction  of  leak- 
age and  waste,  and  in  spite  of  the  economy  and  satis- 
faction that  water  meters  have  given  in  other  cities,  so 
much  opposition  to  this  method  is  met  with  in  Chicago 
that  only  about  six  per  cent,  of  the  service  pipes  have 
so  far  been  metered. 

Designs  for  municipal  water  meters  have  lately 
been  perfected  in  the  office  of  the  city  engineer,  and 
sample  meters  made  from  these  designs  are  now  being 
tried.  It  is  expected  that,  as  soon  as  these  meters  have 
proved  satisfactory  on  trial  and  have  been  adopted  as 
standard  the  installation  of  meters  on  a  much  larger 
scale  will  be  commenced. 

One  of  the  important  reasons  why  Chicago  has  to 
|)imip  such  great  quantities  of  water,  and  why  there  is 
always  such  urgent  necessity  to  build  additional  tun- 
nels and  pumping  stations,  is  the  failure  to  adopt  ra- 
tional methods  of  water-waste  prevention.  An  argu- 
ment often  heard  is  that  we  have  an  inexhaustible  sup- 

•  Extract  from  a  paper  on  "TheChicago  Waterworks,"  in  the  Journal 
of  the  Western  Society  of  Engineers, 
fCity  Engineer,  Chicago, 
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ply  of  water  right  at  our  doors  and  tliat  the  water 
should  be  as  free  and  abundant  as  the  air  we  breathe. 
]f  this  excessive  punii)age  would  benefit  the  people, 
there  would  be  nothing  to  say  about  it.  But,  as  a  mat- 
ter of  fact,  the  wasted  water  does  no  one  any  good, 
and  when  escaping  into  the  ground  it  often  becomes  a 
detriment  rather  than  a  benefit. 

^^'hen  it  is  considered  that  the  cost  for  coal  alone 
to  pump  the  many  million  gallons  of  water  in  Chicago 
is  now  about  $450,000  per  year,  it  will  be  seen  tliat 
by  reducing  the  per  capita  consumi)tion  from  203  gal. 
to  120  gal.  per  day,  which  amount  should  be  sufficient 
for  any  city,  a  saving  from  this  item  alone  would 
aiuount  to  nearly  $200,000  per  year. 

When  we  consider  also  the  additional  cost  on  the 
account  of  larger  pipes  required  to  carry  the  excessive 
t|uantities  of  water,  other  operating  expenses,  and  the 
interest  on  cost  of  tunnels  and  pumping  stations  that 
could  be  delayed  under  proper  restrictions,  the  saving 
]5er  year  would  amount  to  many  thousands  of  dollars 
more. 


Concrete  Tile  Blocks  Manufactured  by 
Wet  Process 

GOXCRRTt*';  tile  blocks  are  l)eing  manufactured 
in  a  specially  built  factory  in  tlie  Canal  Zone, 
for  use  of  the  new  Administration  lUiilding  at 
Balboa.    The  process  used  is  the  invention  of 
A.  A.  Pauley,  who  installed  the  manufacturing  plant 
and  who  has  granted  the  sole  right  for  manufacture  on 
the  Isthmus  of   Panama  to  tlie  United  States. 

The  blocks  are  manufactured  by  a  wet  process 
quite  diiiferent  from  the  dry  process  generally  used  in 
making  concrete  blocks.  Concrete  is  mixed  in  the 
plant  in  the  proportion  of  one  part  of  cement,  one  and 
one-half  parts  of  sand,  and  two  parts  of  stone  screen- 
ings. It  is  mixed  fairly  wet.  Each  molding  machine 
is  capable  of  turning  out  four  of  the  smaller  blocks  at 
a  single  operation,  and  three  of  the  larger  sized  blocks, 
The  forms  are  inclosed  within  a  double  cast-steel  lin- 
ing with  a  space  between  for  the  priming  steam.  In 
molding  a  block  the  first  step  is  to  insert  at  the  bot- 
tom of  the  form  a  cast-iron  frame  having  the  shape  of 
the  solid  portion  of  the  required  block.  This  acts  as 
a  base  and  support  for  the  block.  The  valve  from  the 
concrete  mixer  is  then  opened  and  the  concrete  is  al- 
lowed to  flow  down  a  short  chute  to  the  top  of  the 
mold.  A  workman  then  diverts  the  thin  or  wet  con- 
crete with  a  trowel  into  the  crevices  around  tlie  forms 
until  all  are  filled  level  with  the  top.  Steam,  which 
may  be  graduated  to  the  desired  pressure  by  a  series 
of  valves  located  beneath  the  machine,  is  then  turned 
on  for  a  period  of  four  minutes,  at  the  end  of  whicli 
time  the  concrete  has  so  stifTened  that  it  will  stand 
alone  and  is  turned  out  of  the  mold  by  means  of  a 
crank,  which  i)ushes  out  the  interior  form.  The  blocks 
are  then  lifted  from  the  mold  and  transferred  to  slujrt 
lengths  of  wooden  planking  and  placed  on  receiving 
racks,  which  are  on  a  combined  moving  i)Iatform  and 
elevator  system,  whicii  carries  the  blocks  to  the  curing 
room. 

The  curing  room  consists  of.  24  galvanized-iron 
comi)artments,  each  about  45  ft.  long,  4  ft.  wide,  and 
8  ft.  high,  entirely  indosetl.  In  these  rooms  the  blocks 
arc  given  their  ])erfecting  treatment,  which  consists 
of  a  combined  steam  and  water  drijjping  |)rocess,  de 
vised  to  facilitate  the  setting  u])  and  hardening  of  the 
blocks,  so  that  within  48  hours  they  are  ready  to  be 
removed  to  the  storage  yard. 


Each  unit  of  the  plant  is  operated  by  individual 
electric  motors.  The  steam  is  generated  by  two  boil- 
ers located  in  a  shed  outside  the  plant. 

Blocks  to  be  made  are  12  x  12  x  18  in.,  for  founda- 
tions or  walls,  8x12x12  in.  for  main  walls,  8  x  8  x  16 
in.  for  corners,  6  x  12  x  12  in.  and  4  x  12  x  12  in.  for 
l)artitions,  and  3  x  12  x  12  in.  for  interior  columns. 


Suggested  Design  for  Reinforced  Concrete 
Poles 

.\  suggested  design  for  concrete  poles  was  includ- 
ed as  a  part  of  the  report  of  the  committee  on  pcjwer 
distrilnuion  presented  before  the  American  Railway 
Engineering  Association  at  the  recent  annual  conven- 
tion. The  committee  reported  that  not  much  informa- 
tion was  available  on  the  subject  of  reinforced  con- 
crete poles,  and  the  design,  which  is  shown  in  the 
drawing  reproduced  herewith,  was  presented  only  in 
a  tentative  way  for  experimental  purposes.  "An  effort 
was  made  to  have  a  simple  design,"  the  committee 
states,  "and  it  is  fully  believed  that  that  i>resented  will 
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Experimental  design  for  reinforced  concrete  poles. 

meet  the  ordinary  requirements  for  a  trolley  line.  No 
doul)t  experience  will  determine  a  number  of  ways  in 
wiiich  the  pole  may  be  improved."  It  is  intended  to 
serve  the  same  ])urpose  in  trolley  line  construction  as 
the  wood  or  steel  pole  ordinarily  used.  This  particular 
design  has  not  been  manufactured  or  tested  in  actua' 
use.  as  yet. 

Specifications  accompanied  tiiis  section  of  the  re- 
port, of  which  those  parts  pertinent  to  the  design  of 
tlic  pole  are  as  follows : — 

"Pt)les  may  be  manufactured  in  wooden  or  steel 
forms,  cast  in  horizontal  position,  and  will  require 
great  care  in  handling  during  erection.  The  area  of 
reinforcing  rods  shall  constitute  i)ractically  4  per  cent, 
of  the  base  area  of  the  pole,  and  shall  i)e  made  up  of 
four  reinforcing  bars  placed  as  shown  in  l-'ig.  1.  The 
modulus  of  elasticity  of  the  reinforcing  steel  shall  be 
at  least  .W,000.000.  The  longitudinal  reinforcements 
will  require  stirrups  at  intervals  of  from  twenty  to 
fifty  diameters  of  the  reinforcing  rods.  These  stirrups 
may  be  >^-in.  rods,  or  1/16-in.  by  j4-in.  straps,  and 
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should  l)e  bound  around  the  four  rods  with  a  few 
inches  extension  of  the  ends  to  insure  anchorage.  By 
using-  sufficiently  heavy  stirrups  and  giving  a  com- 
plete turn  about  each  longitudinal  rod,  the  reinforce- 
ment can  be  formed  into  a  self-supporting  frame  that 
will  require  only  an  occasional  wooden  spacing  block 
to  hold  it  in  position  while  concreting  the  blocks  t(j 
be  removed  as  the  concreting  progresses.  The  span 
wires  may  conveniently  be  fastened  to  the  pole  by  an 
adjustable  collar  of  steel,  or  an  aluminium  fixture  may 
be  embedded.  If  steel  is  used,  it  should  be  appro.xi- 
mately  34 -in.  by  Ij^-in.,  adjustable  and  rust-proof. 
-Steel  pin  pole  steps  may  be  inserted,  and  gains  for 
cross-arms  may  be  moulded  when  pole  is  being  manu- 
factured, as  desired.  The  pins  used  shall  be  rust-proof. 
The  concrete  shall  be  made  of  Portland  cement,  meet- 
ing the  test  requirements  of  the  American  Society  of 
Mechanical  Engineers,  of  clean,  sharp  sand,  and  crush- 
ed stone,  which  shall  be  clean  and  free  from  dust,  and 
not  more  than  ^4-11.  in  its  largest  dimension.  Clean 
washed  gravel  of  the  same  size  may  be  used  in  place 
i>i  stone.  The  mix  sha'J  be  of  a  richness  of  at  least  1 
jiart  cement.  2  parts  sand,  and  4  ])arts  stone." 


The  Canada  Cement  Company's  Great  Plant 
at  Pointe  aux  Trembles,  Que. 

TlilC  accompanying  illustration  is  reproduced 
from  a  |)hotograph  of  one  of  the  most  exten- 
sive and  best-equipped  cement  mills  in  the 
world — the  new  plant  of  the  Canada  Cement 
Company,  Limited,  at  Pointe  aux  l>embles.  It  is 
hoped  to  publish  a  detailed  description  of  the  plant  in 
a  later  issue  of  this  journal,  but  we  give  the  following 
particulars  from  Industrial  Canada,  to  whom  we  are 
indebted  for  the  illustration. 

The  establishment  consists  of  a  crusher  building,  a 
rock  storage  building,  a  building  for  drying  raw  ma- 
terials, a  mill  for  grinding  raw  materials,  a  kiln  build- 
ing, a  storage  house  for  clinker,  a  mill  for  grinding 
clinker,  a  storage  house  for  gypsum  and  five  cement 
storage  buildings,  capable  of  storing  one  and  a  half 
million  barrels  of  cement,  covering  an  area  of  forty 
acres.  The  materials  are  obtained  from  quarries  situ- 
ated alongside  of  the  mill  and  consist  principally  of  a 


rock  known  as  "Cement  Rock."  Coal  is  received  by 
boats  and  is  unloaded  by  means  of  a  bridge  crane.  A 
private  railroad,  known  as  the  Pointe  aux  Trembles 
Terminal  Railway,  runs  from  the  dock  to  the  mills  and 
has  connections  with  the  C.  N.  R.  main  line  and  with 
the  Montreal  Tramways  Company.  .Shipments  are 
made  at  the  ])resent  time  either  by  rail,  trolley  or  boat. 
The  daily  output  amounts  to  12,000  barrels  per  day,  or 
48,000  sacks.  In  the  manufacture  of  this  cement  ap- 
proximately 200,000  tons  of  coal  are  needed  yearly. 


A  New  Ten-Storey  Building  at  Regina 

SKY-SCRAPERS   in    Regina— the    capital   city    of 
Saskatchewan,   are   limited   to   a   height   of   ten 
storeys.     At  the  present  lime  tiierc  is  only  one 
structure  in  the  city  that  attains  the  maximum 
height,  namely,  McCallum,  Hill  &  Company's  building. 


111111 


McCallum,  Hill  &  Company's  Building,  Regina 


recently  completed.    Originally  it  was  the  intention  of 
the  owners  to  build  an  eight-storev  structure,  but  when 


The  Canada  Cement  Company's  new  mill  at  Pointe  aux  Trembles. 
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the  city  council  fixed  a  limit  of  ten  storeys,  the  com- 
pany decided  to  add  two  additional  storeys. 

The  McCallum,  Hill  &  Company's  building  is  not 
only  equipped  on  the  most  modern  style,  but  is  well 
lighted  and  of  pleasing  design.  The  ground  dimen- 
sions are  75  feet  by  120  feet  6  inches.  On  the  exterior, 
stone  is  used  entirely  for  a  height  of  two  storeys,  when 
brick  of  a  color  similar  to  the  stone  is  used  for  the  next 
six  storeys.  The  top  two  storeys  are  brick  trimmed 
with  stone.  The  appearance  thus  given  is  as  though 
stone  were  used  throughout.  The  cornice  and  flash- 
ings are  of  copper,  while  iron  panels  are  used  between 
the  brick  columns  above  the  second  floor.  Ornamental 
cluster  lights  are  used  for  lighting  the  sidewalk  around 
the  building,  while  at  the  top  pilot  lights  have  been  in- 
stalled. 

The  building  is  equipped  with  private  water  and 
light  system.  The  steam  is  first  used  in  the  generators 
and  then  in  the  heating  system.  From  the  generators 
are  operated  the  motors,  which  provide  the  light,  work 
the  elevators  and  pump  water.  The  owner's  sell  light- 
ing power  to  tenants  at  the  same  rate  charged  by  the 
city. 

In  the  basement  is  arranged  the  boiler  room,  pump 
room,  engine  room  and  a  billiard  room  and  barber 
shop.  Apart  from  the  offices  on  the  main  floor,  pro- 
vision is  made  for  a  vestibule  and  a  public  hall  leading 
to  the  elevators.  The  walls  are  of  marble  to  a  height 
of  four  feet,  the  remainder  of  the  walls  being  given  up 
to  large  windows.  The  offices  adjoining  are  in  full 
view  of  the  public  using  the  halls.  The  remainder  of 
the  building  is  given  up  entirely  to  office  suites. 

The  building  is  fireproof  throughout,  the  walls  and 
ceilings  being  of  tile  construction;  The  floors  of  all 
corridors  above  the  ground  floor  are  of  terrazzo.  The 
floors  of  the  corridor  and  lavatory  on  the  ground  floor 
are  of  marble  mosaic  in  three  colors,  the  body  white, 
with  a  selected  border  in  green  and  buff.  The  stair 
treads  and  landings  are  of  Italian  marble.  The  vesti- 
bule and  corridor  on  the  ground  floor,  and  one  side  of 
the  stairway,  from  the  ground  floor  to  the  first  floor, 
are  of  polished  white  Italian  marble  wainscotting,  four 
feet  in  height,  with  eight-inch  base  and  four-inch  cap 
of  green  verde  antique  marble.  Messrs.  Storey  &  Van 
Egmond,  Regina,  were  the  architects,  and  Messrs.  Wil- 
son &  Wilson,  Regina,  the  contractors. 


There  is  coming  into  use  in  Germany  a  cheap  and 
ready  method  of  asphalting  a  stone-paved  street  which 
is  showing  good  results.  The  spaces  between  paving 
blocks  are  cleaned  out  to  the  depth  of  about  an  inch, 
and  then  a  layer  of  melted  asphalt  is  flowed  over  the 
street  surface,  the  depth  of  the  layer  being  about  1  in. 
Before  it  is  cooled,  sand  is  sprinkled  on  and  the  sur- 
face is  smoothed.  At  Frankfort  a  section  of  this  kind 
is  now  laid,  and  it  appears  to  stand  the  wear  remark- 
ably well.  Should  the  method  prove  a  success  in  gen- 
eral practice,  it  will  afford  an  excellent  means  of  dead- 
ening the  noise  of  city  traffic  at  a  small  expense.  It  is 
quickly  carried  out,  and  it  need  not  stop  the  circula- 
tion on  narrow  streets  for  any  length  of  time.  More- 
over, repairs  are  easily  made. 


Wind  Load  on  Buildings* 

EXPERIMENTS  on  a  roof  of  semicircular  sec- 
tion of  6-ft.  span  and  10-ft.  length,  covered 
with  tin,  mounted  on  walls  5  ft.  high  indi- 
cate that  tiie  common  assumptions  in  regard 
to  wind  load  do  not  come  very  near  actual  conditions. 
Results  of  the  experiments  led  the  author  to  propose 
a  conventional  loading  of  the  full-wind  specification 
over  90  deg.  of  the  roof. 

After  each  set  of  observations  the  roof  was  lifted 
and  6  inches  of  the  walls  were  taken  off.  At  the 
middle  section  of  the  building  3/2-in.  holes  were  bored 
about  one  foot  apart  in  walls  and  roof,  the  row  ex- 
tending from  ground  to  ground.  In  the  roof  the  holes 
had  a  short  nozzle  soldered  on  the  inside.  Tubes  of 
rubber  and  glass  led  to  a  pressure-registering  instru- 
ment consisting  of  a  series  of  inclined  glass  tubes,  one 
end  of  which  was  connected  to  a  small  reservoir  and 


Fireproof  wooden  shingles  are  being  made  in  the 
forest  products  laboratory  of  the  University  of  Wis- 
consin at  a  cost  of  $15  per  thousand.  The  method  con- 
sists in  forcing  into  the  wood,  under  pressure,  such 
chemicals  as  ammonia  sulphate  and  ammonia  phos- 
phate. 


Wind  Pressure  on  Model  House. 

Figures  in  lbs.  per  square  ft.    Wind  blowing  from  left  to  right. 

tile  other  end  to  the  tube  from  the  holes.  The  gauge 
tubes  were  mounted  in  a  frame,  one  over  the  other, 
with  a  scale  in  the  centre.  Photographs  were  taken 
of  the  meniscus  to  obtain  simultaneous  readings  on 
all  the  gauges  and  at  the  same  time  that  wind  velocity 
observations  were  made,  30  ft.  to  the  windward  side 
with  a  Pilot  tube,  which  had  been  calibrated  with  a 
thin  plate.  Kerosene  was  used  in  the  glass  tubes  and 
reservoirs.  The  reservoirs  were  placed  in  sloping 
rows  on  the  back  of  the  frame  so  that  when  the  whole 
instrument  was  tilted  ^  in.  in  10  in.  a  horizontal  plane 
passed  through  the  centre  of  any  tube  at  the  middle 
would  also  pass  through  the  middle  of  the  walls  of 
the  reservoir  of  that  tube. 

The  point  of  reversal  of  wind  load  from  pressure 
to  suction  varied  from  25  to  50  deg.,  but  the  average 
of  seventeen  readings  indicate  the  point  is  at  45  deg. 

In  applying  the  unit  loads  it  was  proposed  to  draw 
on  the  cross-section  of  the  building  a  semicircle  with 
the  half  span  as  radius,  placing  the  centre  of  this  semi- 
circle at  such  distance  below  the  peak  that  the  area  of 
the  cross-section  of  the  building  above  the  base  of  the 
semicircle  is  the  same  as  that  of  the  semicircle.  The 
45-deg.  radii  will  then  intersect  the  roof  at  the  point 
of  change  in  the  loading  units. 

•Abstract  of  Paper  by  Prof.  Albert  Smith,  of  Purdue  University,  pre. 
<cnte4  before  the  WcBtern  Society  of  Engineers. 
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Unique  Features  of  New  Toronto  Theatre 

THE  most  recent  addition  to  Toronto's  theatres  is 
the  new  building  which  was  opened  for  public 
entertainment  a  few  weeks  ago  by  the  Loew 
Theatre  Company  of  Canada.  The  construc- 
tion of  the  building  is  unique  in  the  respect  that  it  con- 
tains two  theatres,  one  above  the  other,  so  arranged 
that  both  can  be  occupied  simultaneously.  The  main 
entrance  is  on  Yonge  street  and  the  buildings  extend 
back  to  Victoria  street.  The  Yonge  street  building  is 
two  storeys  in  height,  having  a  frontage  of  38  feet,  half 
of  which  is  occupied  to  a  depth  of  100  feet  by  the  main 
entrance  lobby  and  also  by  a  store  which  it  is  the  in- 
tention to  rent  as  a  restaurant  or  tea-room.  The  front 
on  Yonge  street  is  composed  of  white  marble  columns, 
with  Canadian  granite  base.  The  space  above  the  first . 
storey  is  entirely  of  terra  cotta,  and  as  a  finish  to  the 
pattern  panels  in  the  brickwork  on  the  Victoria  street 
side  terra  cotta  is  also  used  at  the  corners.  The  style 
of  architecture  is  modern  and  in  this  respect  is  uniform 
with  all  the  theatres  controlled  by  the  I^oew  Theatre 
Company. 

The  building  is  of  brick  and  steel  construction,  and 
the  floors,  balconies  and  roofs  are  of  reinforced  con- 
crete. In  the  construction,  yellow  pressed  brick  and 
panelled  brickwork  was  used.  The  coping  is  construct- 
ed of  ornamental  corbelling,  giving  the  building  an 
artistic  appearance. 

The  lower  theatre  is  160  ft.  by  100  ft.  and  the  lobby 
Z7  ft.  by  160  ft.  The  lower  theatre,  including  the  bal- 
cony, has  a  seating  capacity  of  about  2,300,  that  of  the 
upper  theatre  being  about  1,600.  There  are  seven 
tiers  of  dressing  rooms,  laid  out  on  the  principal  of 
three  to  each  tier.  Each  theatre  possesses  its  own 
separate  stage,  balcony  and  other  fixtures  and  equip- 
ment, and  such  is  the  unique  arrangement  of  both  the 
theatres  that  a  performance  can  be  given  on  the  lower 
stage  and  immediately  transferred  to  the  upper  stage 
by  means  of  a  large  freight  elevator,  staircase,  etc. 

Between  each  auditorium  floor  and  the  balconies, 
toilettes  have  been  provided.  The  basement  in  the  rear 
of  the  auditorium  is  utilized  as  a  smoking  room  and 
lavatory.  In  the  basement  around  the  entire  exterior 
of  the  auditorium  is  a  pipe  tunnel,  five  feet  wide,  which 
contains  all  the  heating  and  plumbing  pipes,  at  the 
same  time  serving  as  ducts  for  the  passage  of  heated 
fresh  air  through  mushroom  heads  into  the  floor  of  the 
main  auditorium.  The  exhaust  from  the  heated  air  is 
located  in  the  centre  of  the  main  ceiling,  thus  afTording 
a  suitable  outlet  beneath  the  floor  of  the  roof  garden  in 
the  west  wall. 

The  lobby  in  the  Yonge  street  section  is  fireproof 
tunnelled,  with  brick  walls  on  either  side  and  concrete 
floors  and  reinforced  concrete  arches  above. 

The  interior  of  the  building  is  executed  in  a  maunei' 
after  the  style  of  most  theatres.  The  ceilings  and  cor- 
nice are  finished  in  a  handsome  design  of  ornamental 
plaster.  Similar  treatment  is  applied  to  the  staircases 
and  elevator  halls  at  the  rear  of  the  main  lobby  before 
entering  the  auditorium.  The  main  lobby  itself  is  fin- 
ished in  a  colonnade  of  artificial  marble  or  scagliola, 
tiled  floors,  bases,  etc.,  the  ceihngs  being  very  effective- 
ly treated  in  ornamental  plaster. 

An  innovation  is  the  provision  of  a  roof  garden. 
Entrance  to  the  garden  is  provided  by  two  elevators 
leading  from  the  main  staircase  lobby  and  provision  is 
made  for  a  third  elevator  if  required.  A  pleasing  out- 
door aspect  is  given  to  the  garden  by  the  display  of 
artificial  tree  and  foliage  efifects. 


The  important  problem  of  exit  facilities  has  receiv- 
ed careful  attention  at  the  hands  of  the  owners,  with 
the  result  that  the  provision  made  in  this  respect  is 
sufficient  to  ensure  absolute  safety.  Around  the  main 
theatre  at  the  west  and  north  ends  are  the  exit  courts 
leading  to  Victoria  street.  Exits  and  all  fire  escape 
stairways  are  located  in  recessed  fire  towers  with  only 
the  balconies  leading  from  the  exits  to  these  fire  towers 
intercepting  the  building  line.  Separate  towers  to 
serve  each  of  the  two  houses  have  been  located  on  each 
side  of  the  building,  while  all  means  of  exit  are  inde- 
pendent for  both  theatres. 

The  architects  were  Mr.  Thos.  W.  Lamb,  New- 
York,  and  Stanley  Makepiece,  Toronto  (associate). 
The  general  contractors  are  Fleischmann  Bros. 
Company,  of  New  York  and  Toronto.  The  firms  who 
supplied  the  various  structural  materials  are: — facing 
brick,  Carter,  Black,  Ayres  Company,  New  York ;  com- 
mon brick,  Don  Valley  Brick  Works;  steel,  Canada 
Foundry  Company,  Toronto ;  reinforced  concrete. 
White  Fireproofing  Construction  Company,  Montreal ; 
elevators,  Otis-Fensom  Elevator  Company,  Limited, 
Toronto;  Kewaunee  boilers  and  heating,  John  Ritchie 
Heating  Company,  Toronto;  marble,  Lantz  Donban 
Company,  Toronto;  interior  plastering,  Cathcart  & 
Kissel,  New  York ;  interior  firing  and  lathing,  Clarence 
W.  Noble,  Toronto;  plumbing,  A.  Walsh  &  Son,  To- 
ronto; electric  wiring,  L.  K.  Cumstock  Company,  Mon- 
treal ;  granite,  Macintosh  Granite  Company,  Toronto. 


Millions  for  Harbor  Improvements 

The  extensive  harbor  improvements  undertaken  by 
the  government  in  all  parts  of  the  country  will  cost, 
when  completed,  something  like  $75,000,000.  Every 
port  of  any  importance  now  has  under  way  works  cal- 
culated to  increase  vastly  the  transportation  facilities 
of  the  country  from  Halifax,  N.S.,  to  Victoria,  B.C. 
St.  John  has  the  Courtenay  Bay  improvements  and  the 
dry  dock,  Quebec  has  large  docks  and  dredging  con- 
tracts, while  at  Levis  what  is  said  to  be  the  biggest 
drydock  in  the  world  is  under  construction.  The  St. 
Lawrence  channel  is  being  deepened  to  Montreal 
while  the  port  improvement  scheme,  when  completed, 
will  have  cost  eighteen  million  dollars.  Toronto's 
harbor  works  will  entail  an  outlay  of  another  ten  mil- 
lions. At  Hamilton.  Sault  Ste.  Marie,  Port  Arthur  and 
Fort  William,  similar  undertakings  will  be  advanced, 
while  Winnipeg  is  getting  navigation  by  the  Red 
River.  The  Vancouver  docks  will  cost  upwards  of  $6,- 
000,000,  while  in  addition  to  the  Victoria  harbor  works 
the  site  is  selected  for  a  drydock  to  duplicate  that  at 
Quebec. 


Making  Asphalt  Pavements  Non-Slippery 

The  Superintendent  of  Street  Repairs  of  San  Fran- 
cisco has  hit  upon  a  method  of  removing  the  chief  ob- 
jection to  asphalt  pavement,  described  in  the  "Muni- 
cipal Record,"  as  follows: 

The  method  of  rendering  the  pavement  less  slippery 
is  by  heating  the  surface  of  the  asphalt  and  then  ap- 
plying a  layer  of  coarse  sand  which  is  rolled  into  the 
pavement,  which  affords  a  sufficiently  rough  surface 
to  enable  horses  to  keep  their  footing  and  automobiles 
to  pursue  a  straight  course  in  wet  weather.  Experi- 
ments with  this  pavement  on  Fell  street,  between 
Baker  and  Scott,  and  on  Scott  street,  between  Fell  and 
Waller,  have  proved  so  satisfactory  that  the  city  offici- 
als have  decided  to  extend  its  use  to  other  parts  of 
the  city. 
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MAINLY    CONSTRUCTIONAL 

EAST  and   WEST  —  FROM   COAST  to  COAST 


EASTERN  CANADA 

l""or  the  past  year  tlie  liuilding  ])eniiit,s  of  Outreniont, 
r.Q.,  totalled  $1, 902,000,  an  increase  of  .$319,500.  The  value 
of  the  permits  issued  in   Westniount,   I'.Q.,  was  $2,009,544. 

The  Highway  Commissioners  for  Ontario  will  shortly 
submit  their  report  to  the  government  and  legislature  to  en- 
able the  ministers  to  outline  a  general  improvement  scheme 
for  the  province. 

A  new  building  to  be  known  as  the  House  of  Refuge 
(40  ft.  X  100  ft.,  solid  brick,  two  and  a-half  storeys  high) 
will  be  erected  during  the  present  year  in  Algoma,  Ont.  It 
will  accommodate  fifty  inmates.  The  architect  is  Mr.  Thos. 
K.  Wilks,  of  Sault  Ste.  Marie,  Ont. 

The  Provincial  Waterways  Commission,  presided  over  by 
Hon.  S.  N.  Parent,  have  completed  their  report  which  is  now 
before  the  government  for  consideration.  It  is  thought  like- 
ly that  the  commission  will  recommend  the  harnessing  of  the 
River  St.  Maurice  near  La  Tuque,  Que.,  by  the  building  of  a 
large  concrete  dam  to  develop  over  500,000  h.p.  for  industrial 
purposes. 

Arrangements  for  the  publication  of  reports  on  the  civic 
survey  now  being  conducted  by  private  enterprise  in  the 
several  departments  of  the  City  Hall,  Toronto,  were  an- 
nounced recently  at  a  meeting  of  the  Citizens'  Committee 
which  inaugurated  the  scheme.  It  is  the  intention  to  estab- 
lish in  Toronto  a  permanent  bureau  in  municipal  research 
whose  object  will  be  to  co-operate  with  the  city  council  or 
prominent  civic  officials. 

Mr.  R.  C.  Harris,  Works  Commissioner,  has  issued  his 
report  on  the  necessary  additions  and  extensions  of  the  To- 
ronto waterworks  pumping  and  distributing  plant.  A  total 
expenditure  of  $6,677,000  is  recommended,  as  against  $5,320,- 
000  estimated  by  the  special  commission  which  reported  to 
the  city  in  favor  of  a  duplicate  system  at  Scarboro.  Mr.  Har- 
ris has  thus  disregarded  the  plans  drawn  up  by  the  experts 
and  their  suggestion  in  favor  of  an  expenditure  of  $1,071,000. 
on  the  ground  that  the  present  Koschill  reservoir  with  its 
:!9,000,000  gallons  capacity,  is  sufficient.  A  filtration  system, 
however,  would  be  constructed  in  connection  with  the  pump- 
ing station  at  Victoria  Park. 

A  report  from  Ottawa  states  that  Mr.  Sanford  Evans,  ex- 
Mayor  of  Winnipeg,  will  head  the  Commission  which  the 
go.vernment  proposes  to  appoint  to  consider  the  economic 
feasibility  of  the  Georgian  Bay  canal  proposition.  The  Com- 
mission will  consist  of  three  men,  one  from  the  west,  one 
from  Montreal,  and  the  other  from  Ontario.  Mr.  Huntly 
Drummond,  of  Montreal,  has  been  favored  by  many  as  the 
Quebec  representative,  but  a  French-speaking  man  may  be 
selected.  Some  years  ago  a  complete  survey  for  the  pro- 
jected work  was  made  and  the  cost  was  estimated  at  $100,- 
000,000.  There  has  since  been  a  revision  of  the  estimate  and 
the  figure  is  now  placed  around  $125,000,000.  Reports  made 
so  far  establish  beyond  question  the  practicability  of  the 
canal  as  an  engineering  work. 

T.  McAvity  &  Sons,  Limited,  St.  John,  N.B.,  will  call  for 
tenders  early  this  year  for  the  erection  of  the  largest  part  of 
a  great  plant  on  a  site  comprising  twenty-two  acres  located 


lieyond  the  Marsh  Bridge.  Here  the  lirm  propo.se  to  asseni- 
ble  their  whole  iron  and  brass  manufacturing  plant,  and 
afterwards  enlarge  their  operations  until  there  will  be  a  group 
of  sixteen  different  buildings,  and  an  industry  affording  em- 
ployment to  between  twelve  and  fifteen  hundred  people. 
The  contract  for  the  whole  sixteen  l)uildings  will  not  be 
awarded  this  year,  but  it  is  proposed  to  erect  a  very  large 
part  of  the  entire  plant  within  the  next  two  years,  beginning 
in  the  present  year.  A  spur  will  connect  the  plant  with  the 
Intercolonial  Railway,  and  the  St.  John  Valley  Railway  and 
Grand  Trunk  Pacific  will  also  be  connected  when  they  conic 
in  to  their  St.  John  terminals  at  Courtenay  Bay. 

Advices  from  St.  John,  N.B.,  state  that  the  establish- 
ment of  large  industries  and  the  extension  of  the  street  rail- 
way line  will  result  in  extensive  building  operations  in  that 
city.  It  is  practically  certain  that  one  or  more  companies 
will  undertake  the  erection  of  groups  of  buildings  for  resi- 
dential purposes,  being  thereby  able  to  carry  on  the  work  of 
construction  at  less  cost  than  in  the  case  of  small  contracts. 
The  value  of  building  permits  last  year  was  over  $2,;t80,000, 
which  was  an  increase  of  about  320  per  cent,  over  the  value 
for  1913.  Tlie  present  year  may  not  show  as  great  an 
amount,  because  last  year's  contracts  included  a  sugar  re- 
finery, grain  elevator  and  other  large  ones,  but  the  number  of 
individual  buildings  to  be  erected  this  year  will  be  much 
larger  than  that  of  last  year.  The  present  indications  are 
that  while  some  industrial  establishments  will  be  built  or  en- 
larged, the  greatest  amount  of  attention  will  be  devoted  to 
providing  homes,  for  which  the  demand  exceeds  the  supply 
and  grows  greater  month  by  month. 


WESTERN  CANADA 

Pending  the  reorganization  of  the  office  the  city  build- 
ing inspector's  department  of  Calgary  has  temporarily  sus- 
pended the  issuance  of  building  permits. 

Mr.  J.  P.  Jones,  Dominion  Government  Commissioner, 
and  Mr.  Hougli,  Engineer,  recently  inspected  the  site  for  the 
new  terminal  elevator  on  the  government  land  at  Calgary. 
This  section  is  on  the  main  line  of  the  C.  P.  R.,  and  can 
easily  be  served  by  spur  tracks  of  the  C.  N.  R.  and  the  Grand 
Trunk  Pacific. 

Medicine  Hat  erected  and  placed  in  operation  ten  new 
factories  last  year.  These  include  the  Medicine  Hat  Pottery 
Company's  plant,  the  only  concern  of  its  kind  in  western 
Canada.  Several  hundred  thousand  dollars  have  already 
been  spent  by  the  Canada  Cement  Company  on  the  site  of 
their  four  thousand-barrel  mill,  a  few  miles  west  of  Medicine 
Hat.  The  total  expenditure  in  buildings  for  that  city  is  ex- 
pected to  exceed  $2,500,000. 

Official  announcement  is  made  by  Hon.  Uobcrt  Rogers. 
Minister  of  Public  W"orks.  Ottawa,  that  the  government  has 
decided  to  purchase  the  Bullen  site  on  Lang  Cove.  Esqui- 
malt.  for  the  construction  of  a  new  $4,000,000  dry  dock,  cap- 
able of  handling  the  largest  ocean  liner  afloat.  Mr.  Rogers 
has  already  given  orders  to  prepare  the  plans  for  the  under- 
taking, and  the  engineers  of  the  department  are  already  at 
work  on  them.  The  new  dry  dock  will  be  1.150  feet  long, 
and  have  a  12-foot  clear  entrance  with  a  40  feet  depth  on  the 
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sill  at  ordinary  liigh  water,  and  50  feet  dei)tli  at  the  ap- 
proach. 

The  building  permits  issued  at  Vancouver  during  De- 
cember amounted  in  value  to  $175,245,  and  $10,424,447  for 
the  year  1913.  The  total  for  December,  1012,  was  $1,530,365, 
and  for  the  year  $19,4C!8,432.  280  permits  were  issued  dur- 
ing the  year  for  office  buildings  and  stores  of  a  value  of  $5,- 
230,371;  J  02  permits  for  factories  and  warehouses,  valued  at 
$2,027,278;  02  permits  for  apartment  and  rooming-houses, 
valued  at  $1,328,834;  1,302  for  dwelling-houses,  costing  $1,- 
087,447  and  215  for  repairs  and  alterations,  costing  $104,927. 

Tenders  have  just  been  taken  for  the  construction  of  an 
arts  building  for  the  University  of  Alberta,  Edmonton,  to 
cost  about  $500,000.  Ihc  building  in  plan  will  be  300  feet 
long  by  70  feet  wide,  with  an  auditorium  wing  from  the  rear 
00  Icet  Wide  and  93  ft.  4  in.  deep,  and  will  be  three  storeys 
high  above  the  basement,  with  an  attic  storey  for  draughting 
rooms.  'J  he  construction  throughout  will  be  lirst-class, 
though  the  building  will  not  be  entirely  lireproof.  The  ex- 
terior will  be  dark  red  tapestry  brick,  with  Indiana  lime- 
stone trimmings.  The  superstructure  will  be  partly  of  steel, 
with  reinforced  coi^.crete  floors  in  the  main  corridors  and 
other  public  gathering  points,  and  timber  floors  elsewhere. 
All  partitions  are  to  be  of  Medicine  Hat  terra  cotta  blocks. 

Mr.  A.  VV.  Ellison  Fawkes,  water  engineer,  reports  that 
the  construction  of  a  gravity  pipe  line  to  the  mountains  on 
the  Elbow  Kiver  together  with  a  storage  dam  for  the  future 
water  supply  of  Calgary  would  be  the  cheapest  in  the  end. 
I''our  different  estimates  on  the  cost  of  constructing  gravity 
lines  to  four  different  sites  for  storage  dams  were  supplied 
as  follows: — For  the  thirty-nine  mile  line,  $2,158,073;  for  the 
thirty-eight  mile  line,  $2,128,763;  for  the  thirty-six  mile  line, 
$1,977,322,  and  for  the  thirty-two  mile  line,  $1,718,343.  The 
alternative  scheme  of  pumping  water  from  the  Bow  River, 
with  a  big  filtration  plant,  was  estimated  by  Mr.  Fawkes  to 
cost  $1,119,835  for  the  forty  million  gallons  supplied  and 
$807,057  for  twenty  million  gallons  supplied.  The  city  coun- 
cil is  expected  to  spend  several  weeks  studying  the  report 
before  definite  action  is  taken  on  the  subject.  Mr.  Fawkes, 
who  favors  the  gravity  system,  has  the  concurrence  of  Mr. 
G.  \V.  Craig,  formerly  City  F'ngineer  of  t)iiiaha,  Newbraska. 

Montreal's  Intake  Conduit 

The  Montreal  Council  have  voted  $100,000  lor  connect- 
ing the  water  conduit  to  the  Lachine  Canal,  in  order  to  obtain 
an  emergency  supply.  A  further  like  sum  may  be  taken  from 
the  reserve  fund  for  repairing  the  break  in  the  conduit  which 
caused  the  greater  portion  of  the  inhabitants  to  be  without 
a  regular  supply  for  about  a  week.  (.>rdcrs  have  been  placed 
for  the  necessary  pipes  to  make  the  connection  with  the  La- 
chine  Canal.  These  will  be  of  steel,  eight  feet  in  diameter, 
and  1.500  feet  in  length.  Meanwhile  the  conduit  is  being 
strengtiiciied  for  a  considerable  distance  from  where  the 
break  occurred,  it  having  been  decided  to  erect  timber  crib- 
work  and  lill  with  5,000  cubic  yards  of  rock,  hauled  by  means 
of  a  temporary  railway  track.  Mr.  F'reeman,  the  New  York 
expert,  commissioned  by  a  body  of  citizens,  has  made  one  re- 
port, and  Messrs.  J.  A.  Janiieson,  K.  S.  Lea  and  G.  K.  Meckel, 
the  experts  employed  by  the  city,  have  also  made  an  in- 
Icrini  report,  which  will  be  followed  later  by  an  exhaustive 
report  on  the  whole  situation.  Representatives  of  the  prin- 
cipal commercial  associations,  including  the  Builders"  E.\- 
change,  have  asked  the  mayor,  for  an  independent  commis- 
sion of  inquiry,  composed  of  a  judge  of  the  Superior  Court 
and  two  engineers  of  the  hi.ghest  standing,  to  investi.gate 
the  break  in  the  conduit  and  apportion  the  blame,  the  water 
department,  and  the  scheme  of  water  supply.  The  commis- 
sion should  be  free  from  civic  influences.  The  mayor  has 
promised  that  an  enquiry  shall  be  held  in  due  course,  but 
the  Hoard  of  Control  will  have  to  decide  on  the  method. 


Personal  Mention 

The  will  of  the  late  Mr.  Richard  Clialkley,  contractor, 
who  died  in  Toronto,  December  27,  ldl3,  has  been  filed  for 
probate.     The  estate  is  valued  at  $80,924. 

Mr.  VV.  H.  Palmer  has  been  elected  President  of  the 
Chatham  Builders'  FLxchange.  The  meeting  has  made  a  re- 
commendation in  favor  of  the  appointment  of  a  City  Building 
Inspector. 

Messrs.  J.  A.  Jamieson,  K.  S.  Lea  and  G.  R.  Heckle  have 
been  retained  by  the  Board  of  Commissioners  of  Montreal  to 
make  a  report  as  to  the  cause  of  the  recent  failure  of  the  in- 
take conduit. 

Mr.  Chas.  A.  Millar,  manager  of  Price's  Limited,  and 
Ijrcsident  of  the  Canadian  National  Clay  Products  Associa- 
tion, is  leaving  shortly  for  the  south  where  he  will  attend  a 
number  of   United   States  clay-working  conventions. 

Mr.  W.  A.  McLean,  Provincial  Engineer  of  Highways 
for  Ontario,  and  vice-president  of  the  Ontario  Highways 
Commission,  returned  last  week  from  Nova  Scotia  where  he 
had  been  devoting  some  time  to  an  investigation  of  highway 
conditions. 

Mr.  John  R.  I'Veeman,  of  New  York,  has  prepared  a  re- 
port on  the  failure  of  the  intake  conduit  at  Montreal.  The 
report  was  made  at  the  instance  of  private  interests  who,  it  is 
un<lerstood,  are  endeavoring  to  influence  important  recom- 
mendations. 

Mr.  E.  E.  Brydone-Jack,  M.  Can.  Soc.  C.  E.,  Professor  of 
Civil  Engineering  in  the  University  of  Manitoba,  was  pre- 
sented with  a  clock  at  Winnipeg  on  January  9  by  the  Mani- 
toba Branch  of  the  Canadian  Society  of  Civil  Engineers  in 
recognition  of  his  services  to  the  Society. 

Sir  Percy  Girouard  has  been  elected  president  of  the 
Armstrong-Whitworth  of  Canada,  Limited,  the  new  steel 
c.Jiiipany  which  is  constructing  a  big  plant  at  Longueuil,  P.Q. 
The  other  directors  are:  Sir  George  Herbert  Murray,  P.C., 
C.B.,  Saxton  William  .Armstrong  Noble,  George  Green  Fos- 
ter, K.C.,  and  Matthew  Joseph   Butler,  C.M.G. 

Mr.  H.  G.  Fulford,  of  Gait,  Ont.,  and  Mr.  J.  Evans,  of 
iierlin.  Ont.,  have  formed  a  partnership  as  architects  and  their 
headquarters  will  be  the  former  office  of  Mr.  Evans  in  the 
."■  cott  &  ISennett  block,  Water  Street,  Gait.  Mr.  F'ulford  is  a 
member  of  the  Ontario  Association  of  Architects  and  also 
of  the  J^oyal  Canadian  Institute.  Formerly  he  resided  in 
Toronto. 

Mr.  (  arl  M.  Starkey,  chief  engineer  of  the  H.  E.  Talbott 
^Company,  engineers  and  contractors  of  Dayton,  Ohio,  died 
in  Montreal,  of  typhoid  fever.  He  had  been  engaged  in  work 
at  Grand  Mere.  Que.,  on  the  180,000  h.p.  hydro-electric  power 
plant  which  the  H.  E.  Talbott  Company  is  constructing  at 
that  place  for  the  I.aurentide  Company.  Mr.  Starkey  had 
been  previously  engaged  on  the  Panama  Canal  work. 

Mr.  Neil  Gillies  has  lieen  appointed  Toronto  Manager  of 
the  Master  Builders  Company,  Toronto.  Mr.  Gillies  first 
came  to  Toronto  as  manager  of  the  Toronto  business  of  Can- 
ada Floors.  Limited.  Later  he  formed  a  partnership  under 
the  firm  name  of  Brett,  Gillies  and  Moyes  of  Montreal  and 
Toronto,  carrying  on  an  extensive  business  in  composition 
and  asphalt  flooring.  Through  this  connection  Mr.  Gillies  is 
well-known  among  architects  and  contractors,  and  his  ap- 
pointment will  enable  the  General  Sales  Manager.  Mr.  .\.  D. 
Dame,  to  devote  more  time  to  the  supervision  of  the  com- 
pany's organization  througliout  the  rest  of  Canada.  This  in- 
cludes branch  offices  at  Montreal  and  Winnipeg,  as  well  as 
agencies  in  all  important  cities  from  coast  to  coast.  We 
understand  that  Mr.  Dame  expects  to  leave  for  the  T'acific 
coast  in  the  near  future. 
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At  the  semi-annual  meeting  of  tiie  Grand  Trunk  Railway 
Company  in  London,  Eng.,  Mr.  A.  W.  Smithers,  chairman  of 
the  board  of  directors,  predicted  that  the  last  two  hundred 
and  tliirty  miles  of  road  in  western  C'anada  would  be  com- 
pleted by  June  next  year. 

Mr.  Joseph  Gosselin,  contractor  for  the  building  of  the 
Transcontinental  Railway  workshops  at  St.  Malo,  Que.,  is 
stated  to  be  making  arrangements  for  the  employment  of 
1,000  men  on  the  work.  Operations  will  be  continued  actively 
from  now  until  the  contract  is  completed. 

The  North  Railway  Company  have  applied  to  the  Federal 
Government  for  a  subsidy  for  constructing  tlie  line  to  James 
Bay,  a  distance  of  550  miles,  joining  up  Montreal  to  the 
Transcontinental.  The  Government  have  already  guaranteed 
the  bond  issue,  and  the  company  now  ask  for  a  subsidy  in 
addition. 

Plans  are  maturing  for  double-tracking  the  C.  P.  R.  be- 
tween Toronto  and  Windsor,  and  it  is  announced  that  the 
new  steel  will  be  laid  as  far  as  London  before  work  is  stop- 
ped in  the  fall.  It  is  stated  that  important  schemes  for  the 
development  of  Sarnia  are  under  consideration  and  that  op- 
tions on  large  tracts  of  land  have  been  secured. 

It  is  expected  that  during  the  present  year  operations 
will  begin  on  the  construction  of  a  railway  across  the  north- 
ern part  of  the  State  of  Maine  connecting  the  existing  lines 
at  Quebec  and  New  Brunswick,  and  over  New  Brunswick,  to 
the  Quebec  border,  the  part  for  which  the  charter  has  been 
obtained  being  a  distance  of  about  111  miles.  This  is  likely 
to  be  an  electrical  road  according  to  a  statement  madfe  re- 
cently by  Mr.  A.  R.  Gould,  president  of  the  St.  John  Valley 
Railway  Company. 

Indicative  of  the  fact  that  the  Pacific  Great  Eastern  rail- 
way intends  to  start  a  regular  service  north  of  Newport, 
B.C.,  at  an  early  date  was  the  announcement  made  on  Janu- 
ary 3  by  Mr.  A.  H.  Sperry,  general  manager,  that  an  order 
has  just  been  placed  for  150  steel  freight  cars,  which  are  to 
be  delivered  at  Newport  during  March,  Aprii  and  May,  1914. 
The  rolling  stock  is  to  be  supplied  by  the  National  Steel 
corporation  of  Hamilton,  Ont.  Steel  rails  sufficient  to  lay 
30  miles  of  track  are  now  at  Newport  for  the  Pacific  Great 
Eastern.  Track  has  been  laid  13  miles  north  of  Newport  and 
grading  has  been  finished  more  than  150  miles  from  the  Paci- 
fic terminals,  being  well  advanced   beyond   Lillooet. 

• 

The  Canadian  Pacific  Railway  has  a  big  programme  ready 

for  construction  work  in  1914,  according  to  a  despatch  from 
Ottawa.  Some  of  the  work  was  started  in  1913,  but  only  the 
preliminaries  were  attended  to.  Among  the  more  important 
works  are  the  following:  double-tracking  between  Sudbury 
and  Port  Arthur,  between  Port  Arthur,  Calgary  and  Van- 
couver, between  Brandon  and  Calgary,  the  double  track 
through  Rogers  Pass  tunnel,  double-tracking  between  Revel- 
stoke  and  Vancouver,  a  290-mile  line  between  Sedgewick  and 
Edmonton,  two  lines  from  Bassano  to  a  connection  with 
Swift  Current.  In  addition  to  these,  there  are  many  smalt 
lines  and  extensions  throughout  the  west,  all  of  which,  it  is 
said,  will  cost  more  than  $100,000,000. 

A  deputation  representing  the  North  Railway  Company, 
waited  on  the  Government  on  January  8  and  asked  for  a  bond 
guarantee  of  $35,000  per  mile  on  the  line  the  company  is  plan- 
ning between  the  National  Transcontinental  Railway  and  the 
city  of  Montreal.  Renewal  of  a  subsidy  formerly  voted  by 
Parliament  for  the  construction  of  a  road  between  Montreal 
and  James  Bay  was  also  requested  by  the  delegation  which 


was  received  by  Rt.  Hon.  Mr.  Borden  and  Cabinet  members. 
.'\  bond  guarantee  of  $35,000  per  mile  was  asked,  together 
with  subsidies  of  $6,400  per  mile  for  the  line  already  con- 
structed. The  company  has  been  given  land  grants  by  the 
Quebec  Government  of  about  8,000  acres  per  mile  and  10,000 
acres  per  mile  on  the  proposed  Montreal  Transcontinental 
and  Montreal-James  Bay  lines  respectively.  In  presenting 
its  case  the  delegation  urged  that  the  North  Railway  was  in 
every  sense  a  road  of  a  national  character,  and  therefore 
entitled  to  Government  assistance.  Besides  connecting  Mon- 
treal directly  with  the  Transcontinental  line,  it  will  provide 
an  alternative  grain  route  to  that  of  Hudson  Bay  by  afford- 
ing transportation  facilities  from  the  Nottaway  River. 


Convention  Notes 

The  Toronto  Branch  of  the  Canadian  Society  of  Civil 
Engineers  holds  its  annual  meeting  to-day  (January  21)  at  8 
p.m.  at  the  headquarters  of  the  Engineers'  Club  of  Toronto. 

The  annual  meeting  of  the  American  Society  of  Heating 
and  Ventilating  engineers  opens  to-day  (January  21)  in  New 
York  and  closes  on  January  23.  The  Secretarj'  is  Mr.  E.  A. 
Scott,  29  West  39th  street,  New  York  City. 

The  fifth  annual  meeting  of  the  American  Society  of  En- 
gineering Contractors  was  held  on  January  16  in  the  United 
Engineering  Building,  New  York  City.  One  of  the  features 
of  the  evening  session  was  a  lantern  address  on  road  con- 
struction given  by  Mr.  Geo.  C.  Warren,  president  of  Warren 
Brothers  Company,  Boston,  Mass. 

Cement  users  are  reminded  of  the  big  events  scheduled 
to  be  held  in  Chicago  next  month.  The  National  Conference 
on  Concrete  Road-Building  opens  on  the  12th  and  closes  on 
the  14th  and  the  American  Concrete  Institute  is  in  session 
from  February  16  to  February  20.  The  Secretary  of  the 
Conference  is  Mr.  J.  P.  Beck,  72  West  Adams  Street,  Chicago, 
and  the  Secretary  of  the  Institute  is  Mr.  E.  E.  Krauss,  Har- 
rison  Building,   Philadelphia. 


Mr.  Jas.  E.  Wilson  is  leaving  the  Sewer  Department  of 
the  city  of  Calgary  to  engage  in  the  contracting  business. 


The  Des  Moines  Bridge  &  Iron  Company,  of  Pittsburgh, 
Pa.,  and  Des  Moines,  la.,  have  oPened  a  contracting  office 
at  50  Church  Street,  New  York  City,  of  which  Mr.  J.  E. 
O'Leary,  one  of  the  company's  contracting  engineers,  is  in 
charge.  This  office  will  handle  the  business  in  the  coast 
states  north  of  Virginia  and  in  Eastern  Canada.  The  Des 
Moines  Bridge  &  Iron  Company  makes  a  specialty  of  the  de- 
sign and  construction  of  hemispherical  bottom  steel  tanks 
on  steel  towers  for  municipal,  railway  and  industrial  work. 


Obituary 

Mr.  George  Wilson,  for  many  years  a  member  of  the 
building  and  contracting  trade,  died  at  St.  Thomas,  Ont.,  on 
January  14,  after  a  brief  illness.  The  late  Mr.  Wilson,  who 
was  60  years  of  age,  was  a  native  of  Windham,  Ont.,  and  bore 
the  reputation  of  being  one  of  the  most  reliable  men  in  the 
business. 

Mr.  George  Gordon  Miles,  a  well-known  Toronto  builder 
and  contractor,  died  on  January  12  from  heart  failure,  said 
to  have  been  brought  on  by  excitement  owing  to  an  outbreak 
of  fire  in  the  vicinity  of  his  factory  in  West  Toronto.  The 
late  Mr.  Miles,  who  lived  at  24  Rusholme  Road,  was  a  native 
of  Scotland  where  he  was  born  in  1849.  His  name  is  con- 
nected witli  many  of  the  prominent  buildings  erected  in  To- 
ronto during  the  past  few  years,  including  the  new  wing  of 
the  western  hospital,  the  woodwork  of  which  he  construct- 
ed, and  also  the  new  section  of  the  Robert  Simpson  Com- 
pany's store. 
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^^m^          t                   i    T^    EsiAnusMto  IBM  Is  Competitive  Bidding  a  "  Lottery "  ? 

m  ^^''W\\yC^^^m^\      I  ^^^^^f\  ^%t\  ^'"^"^'^  '^'^  ""'  '^""trading  friends  on  the  other  side 
If     1 1  I  I  I  fl  ^_-'lr    i%tn    I   1 1^1  I  1      B     "^  ^'^^  border,  who  espouses  the  cause  of  hav- 
m^%^^  \  \  H  ^*                i  1^'^'^^i  ^uL  ^-^     ing  quantities  furnished  to  contractors  by  pro- 
^^^^                   ^                 ^             ^          ,  per  quantity  surveyors,  humorously  suggests 
^  p  Tl/\lTI^^|'iriA     Ic^Vl^W"  ^''^*^  '"  order  to  further  the  end  in  view,  the  owners 
o                        O     "■•^'^  ^  IWTY  might,  as  a  beginning,  be  indicted  for  running  a  "lot- 
tery,"  which  they  do  when  they  invite  bids  on  build- 
Published  Each  Wednesday  By  ing  work,  figuring  having  become  so  largely  a  game  of 

HUGH   G.   MACLEAN,  LIMITED  'J\^"*^^  ""^^.''  existing  methods     We  must  admit  that 

this  viewpomt  had  not  presented  itself  to  us  before, 

HUGH  C.  MacLEAN,  Winnipeg,  President.  although  we  had  recognized  many  defects  in  the  pre- 

THOMAS  S.  YOUNG,  General  Manager.  vailing  system.    There  is  certainly  room  for  improve- 

HEAD   OFFICE  -  -  220   King   Street   West,   TORONTO  |"ent  in  methods  of  estimating  and  we  believe  that  the 

Telephone  A.  929  introduction  of  the  quantity  system  would  open  uj)  a 

wide  avenue  of  improvement.    The  idea  of  the  quantity 

MONTREAL  -  Telephone  Main  2299  -  119  Board  of  Trade  surveyor  is  certainly  gaining  in   favor   in  the    United 

WINNIPEG  -  Telephone  Garry  856  -  302  Travellers'  Bldg.  States,  thanks  largely  to  the  efforts  put  forth  by   tiie 

VANCOUVER    -    Tel.  Seymour  2013    -    Hutchison   Block  American  Institute  of  Quantity  Surveyors. 

NEW  YORK    -    Tel.  3108  Beekman     -     Tribune  Building  ^t  Spokane,  Wash.,  at  a  meeting  of  architects  and 

CHICAGO    -    Tel.  Randolph  6018    -    659  Peoples  Gas  Bldg.  contractors  held  to  consider  estimating  methods,  one 

LONDON,  ENG.    -------  a  Regent  Street,  S.W.  "'   ^Iie  audience   expressed  the  opinion   that   Shylock 

of  old  was  originally  a  building  owner,  who  had  tried, 

^      .         ,  ^     bUBbCKiPiiUN  ^A^t^            .  contractor,  and  that  the  account  of  him  handed  down 

Canada  and  Great  Britain,  $2.00.     U.  S.  and  Foreign,  $3.00.  ^^^  ,,^  -^^  ^,^^  "Merchant  of  Venice"  was  a  distorted  one. 

S-ngle  copies  10  cents History  had  repeated  itself,  for  in  these  days  there 

.       ,       ,,  were   owners   who   would   squeeze  contractors   when- 
Alphabetical   IpHdex^of   Advertisers  ^^^^  ^j^^^  ^^^  ^1^^  ^^^^^^^  ^^^^  ^^^  preferred  not  to 

state  frankly  and  honestly  upon  how   much  material 

Vol.  28                           January  28,  1914                               No.  4  they  wished  bidders  to   estimate.     The   speaker  con- 

_, tended  that  the  quantity  system  provided  the  remedy. 

The  quantity  system  of  estimating  consists  in  fur- 

Principal  GontentS  nishing  to  each   bidder  an  itemized,  detailed  copy  of 

Page  all  the  quantities  of  materials  and  labor  necessary  to 

Is  Competitive  Bidding  a  "Lottery"? 93  construct  a  building.     Against  each  item  each  bidder 

,     .  ^    .  places  a  unit  price,  including  such  profit  as  he  mav 

Vulgarity  and  Obtrusiveness  in  a  New  School  of  Design.     93  ^^j^j^  ^^  ^^^^^^      ^^,j  -^^^^^^  ^^.^  ^j^^^^  figured  out  in  dol- 

lucrcased  Efficiency  of  Hydraulic  Turbine.s 94  lars  and  cents  and  totalled,  the  result  l)eing  the  amount 

,     ,,.  .     ^            ,,        ,                                              Q-  of  the  bid. 

lorontos   Civic   Survey   Report 95 

Canadian  National  Clay  Products  .\ssociation 9.'> 

"Kngiisb  as  She  is  Writ" 95  Vulgarity  and  Obtrusiveness  in  a  New 

,    ,  achool  of  Design 

luiRincering  Topics  m  the  Old  Land 9(i 

,.         .              „     .  A"  I  'SIliiKE  are  many  ways  in  which  we  can  emulate 

Bush-Hammering  to  Rel.eve  Concrete  Surfaces 97  ■           j,^^  United  States  to  considerable  advantage, 

'J  ho  Beautifying  of  Highway  Bridges os-104  A         but  architectural  practice,  generally  speaking. 

By  H.  G.  Tyrrell  is  not  one  of  them.     We  make  the  point  he- 

kcplacing  a  Three-Span  Cantilever  Bridge  by  an   Indo-  cause— for  a  time,  at  any  rate— the  interest  of  the  man 

pendent  Span 104  m  the  street  has  been  centred  in  the  .so-called  "sky- 

„  ,                  ,w    ,    r       .u     r-       1-       T>     c     n    1  scrapers,"  the  latest  abomination  to  which  we  have 

Substructure    Work    for    the    Canadian    Pacific    Railway  k„„„     ..'j 1     t  j-  ■  •^-  , 

Bridge  at  Mud  Lake,  Ont 105  '^een    1  educed    by    overcrowding    in     our    cities    and 

encouraging  speculators  to  "boost"  the  value  of  re- 
Use  and  Cost  of  Concrete  Pedestal  Piles 106  stricted  areas  of  property.     Our  municipal  authorities 

Prevention  of  Dampness  in  Buildings 107-110  have  shown   evidence  of  some   enlightenment   in   this 

By  Geo.  Melson,  F.R.T.B.A.  regard  of  late,  but  the  fact  remains  that  here  in  Can- 

The  Quahties  of  Sheet  Asphalt Ill  ^'^k  it  seems  preferable  to  boast  that  we  have  the  high^ 

est  building  in  the  British  Empire  to  priding  ourselves 

Rogina  Correspondence 11-  ^^^^^_  ^.^  ,,^^,g  q,,^   ^^,,,i^,,,   j^  j^  ^j^^  j^^^^   ^.^^^,  ^^  ^,^^^^ 

Letters  to  the  Editor ...  ...  ••••••.  •••  .•  ■■  113-117  famed  for  the  excellence  of  their  design  and  for  the 

I^S=litLf  a\^'farAdJ;^lnil\raHo^""rcT^^  '"-.--  ^  f  ^^h  they  exemplify  the  be.st  principles  of 

tract  Record,  January  14.  1914).  sanitation,    lighting,    heating    and    ventilating. 

Correct  and  Incorrect  Methods  of  Factory  Lighting  ...  US  '"''e  city  of  Toronto  is  going  wild  in  its  advertise- 
By  G.  H.  Stickney  '"^"t  '-''^  '^''^  transformation  that  will  be  effected  at  the 

r^  .    ■    D               f  n^  rill  Q.,vn.,.  rr=.rtn:.t^c                    110  ^^o^ner  of  King  aud  Yongc  streets  upon  thc  complction 

Ontario  Reunion  of  McLrill  science  uraauates 119  .     .       ,     ....  "=■                 .  '=•                      '^                  .            ,^ 

'"  ^'-^                                          „  ,.•    T,    ,  ,    .  "I  the  buildings  now  in  course  of  construction.     But 

An  Amendment  to  the  Saskatchewan  Public  Health  Act.  120  .^ft^,.  ^jj^  ^^ggg  structures  serve  but  to  emphasize  the 

Engineering  Progress  at  Nanaimo,  B.C 120  fact  that  such  is  the  greed  of  the  age  that  we  are  readv 

Constructional  News 122-124  to  build  upon  the  mistakes  of  others  and  to  perpetrate 
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fresh  mistakes  if  the  financial  inducement  be  of  suffici- 
ent consideration.  Who  that  lias  visited  Toronto  has 
not  had  thrust  upon  him  the  fearfully  conj^ested  state 
of  various  down-town  intersections  at  busy  hours — 
a  constant  and  growing  reminder  of  the  lack  of  fore- 
sight in  laying  out  the  city's  main  thoroughfares.  We 
regard  ourselves  as  a  nation  of  builders  and  take  a 
pride  in  the  constructional  development  of  our  country, 
hut  we  must  see  to  it  that  we  keep  well  abreast  of 
really  sound  j)rinciples  of  design.  It  is  a  sign  of  the 
times,  and  one  which  should  provide  us  with  food  for 
a  little  reflection,  that  the  Japanese  are  beginning  to 
deride  the  architectural  attainments  of  the  country  to 
tiie  south  of  us,  characterizing  them  as  mere  accumula- 
tion of  building  material,  possessing  no  artistic  value 
at  all. 

"Mere  accumulation  of  building  material"  may 
serve  the  immediate  end  of  enriching  the  i)rescnt  gen- 
eration, but  it  will  not  provide  an  ins]Mration  for  the 
ne.xt.  Unless  we  strive  for  artistic  creation  we  shall 
never  rise  above  the  commonplace.  Arguments  againsi 
giving  art  its  proper  place  in  Iniilding  design  proceed 
only  from  ignorance.  A  country  without  art  is  like  a 
man  without  a  soul,  and  there  is  all  too  little  evidence 
of  art  in  Canada.  Let  us  hoi)e  that  the  twenty-two 
storey  building  u])on  which  ojicrations  are  just  com- 
mencing in  Toronto  will  remain  the  tallest  building  in 
the  British  ]im])ire  until  the  end  of  our  day  and  gen- 
eration. These  towering  structures  may  have  merits 
in  their  own  "school,"  and  along  general  lines  of  de- 
sign they  may  survive  careful  analysis ;  but  the  funda- 
mental principles  of  the  skyscrajier  arc  vulgarity  and 
(>l)lrusi\cness. 


Increased  Efficiency  of  Hydraulic  Turbines 

DI'.XICLOI'MKNTS  in  the  design  of  hydraulic 
turbines  during  the  last  ten  years  were  fea- 
tured in  an  interesting  paper  entitled,  "I're- 
sent  Practice  in  the  Design  and  Construc- 
tion of  Hydraulic  Turbines,"  presented  by  Mr.  Birch- 
ard  Taylor  at  a  meeting  of  the  Mechanical  Section  of 
the  Canadian  Society  of  Civil  luigineers  on  January 
1,^.  The  meeting  was  ])resided  over  by  Mr.  H.  H. 
X'aughan  and  an  interesting  di.scussion  followed  the 
reading  of  the  paper.  Mr.  Taylor  observes  that  hyd- 
raulic turbine  design  has  ])asscd  through  a  stage  of 
wonderful  development  diu-ing  the  last  decade,  and,  in 
respect  to  many  features,  remarkable  progress  has 
been  made  toward  bringiug  the  turbine  to  a  higher 
stale  of  perfection. 

.As  a  result  of  theoretical  investigation,  sui)Stanti- 
atetl  by  c.\|)erimental  research  of  the  highest  order, 
et^ciencies  have  been  increased  on  the  average  about 
leu  per  cent.  Corrosion  of  runner  vanes,  at  one  time 
a  serious  factor  as  afTecting  the  maintenance  of  tur- 
bines and  their  efficiencies,  has  been  eliminated  sub- 
se<|uent  to  conclusive  demonstration  that  it  is  prim- 
arily the  result  of  defective  design.  The  de\clopmcnt 
of  liigh  specidc  speed  runners,  thereby  ])ermitting  the 
use  of  higher  rotational  speeds,  has  resulted  in  the 
rajjid  passing  away  during  the  past  few  years  of  the 
nuilti-rnnner  types  of  turbines  in  favor  of  the  vertical 
shaft,  single  runner  type.  .\t  one  time  it  was  general- 
ly thought  that  the  character  of  .speed  regulation  of  a 
turbine  was  dei)endent  entirely  ni)on  tlie  governor. 
Today,  however,  it  is  known  that  the  make  or  ty])e 
of  governor  has  little  or  nothing  to  do  with  speed  reg- 
ulation, except  in  so  far  as  it  must  have  sufficient  power 


and  ])roper  adjustments  to  move  the  turl)ine  gates  in  a 
certain  time  and  without  hunting. 

Ten  years  ago  it  was  considered  a  notable  achieve- 
ment to  obtain  in  a  turbine  in  place  an  efficiency  as 
high  as  82  per  cent.  'J'he  average  of  the  best  results 
secured  was  in  the  neighborhood  of  80  per  cent.  The 
ma.ximum  guarantee  of  the  builders  were  from  78  to 
80  j)er  cent.,  and  were  considered  highly  satisfactory. 
During  the  l)ast  two  years,  efficiencies  between  SM  aiid 
92  per  cent,  have  been  quite  connncjn,  while  a  nuiM- 
mum  value  of  93.7  per  cent,  has  been  secured.  Today 
the  builder  must  guarantee  an  efficiency  of  at  least  8/ 
]>er  cent,  in  rjrder  to  secure  business. 

It  is  interesting  to  note  that  the  improvement  in 
turbine  efficiency  has  taken  |)lace  during  the  time  when 
the  general  policy  of  the  |)ower  companies  toward  the 
builders  has  changed  from  one  under  which  a  great 
majority  of  contracts  were  awarded  to  the  lowest  bid- 
der to  the  present  one  imder  which  merit  is  frequently 
given  first  consideration.  Under  the  former  polic}', 
business  was  secured  by  the  builders  at  such  prices  as 
to  allow  little  or  no  margin  between  actual  cost  and 
selling  ]irice.  As  a  majority  of  turbine  installations 
undertaken  ten  years  ago  were  unsuccessful  at  the 
start,  and  required  alterations  or  re|)lacements  to  make 
them  acceptable,  the  contracts  which  showed  a  ])rolit 
were  few  and  far  between.  'Thus  there  were  fre<|uently 
no  funds  available  to  cover  the  cost  of  ex])eriniental 
w(jrk  by  the  builder  to  im])rove  the  quality  of  his  pro- 
duct. -As  the  data  available  ten  )ears  ago  was  by  no 
means  reliable,  a  majority  of  the  builders  had  verj'  lit- 
tle assurance  of  the  successful  outcome  of  their  w-ork. 
There  was,  consequently, 'a  very  strong  incentive  on 
the  part  of  some  of  the  builders  to  avoid,  if  possible, 
the  making  of  any  tests  which  might  proxe  that  tiic 
apparatus  had  failed  to  meet  the  guarantees.  Most  of 
the  im])ortant  contracts  are  now  awarded  on  a  basis 
of  merit,  and  designs  and  guarantees  are  given  far 
more  consideration  than  price.  .\  great  amount  of 
work  is  done  on  a  cost  and  percentage  basis,  whereby 
the  builder  is  guaranteed  a  profit,  contingent  on  the 
pro[>er  execution  of  his  part  of  the  agreement.  'Tiic 
ability  of  the  builder  to  construct  the  apparatus  in 
accordance  with  his  designs  i.s  now  taken  into  (nn^ider- 
ation  in  comparing  com])etitive  designs. 

A  high  guarantee  of  efficiency  is  no  longer  satis- 
factory to  the  purchaser  unless  it  can  be  justified  by 
conclusive  exidence  in  the  form  of  rclial)lc  data  secured 
from  tests  on  similar  ai)paratus,  or  in  connection  with 
experimental  turbines  tested  by  disinterested  parties. 
'The  builder  who,  by  the  presentation  of  such  data, 
demonstrates  that  his  guarantees  will  probably  be  ex- 
ceeded, is  given  preference  over  his  coni])etitor  who. 
although  he  may  have  made  the  same  guarantee,  is 
unable  to  i)rove  that  he  has  an  e(jual  margin  in  reserve. 

iMigineers  of  power  coni|)anies  are  now  taking  a 
much  greater  interest  in  the  experimental  work  of  tiie 
builders  than  previously,  frequently  volunteering  lo 
share  in  the  expense;  provided,  of  course,  that  such 
work  w^ill  be  of  some  aid  to  them  in  selecting  the  I)cst 
type  of  apparatus.  In  some  instances,  ])ower  com- 
panies have  allowed  under  contr.-icts  certain  sums  of 
money  to  be  expended  on  experimental  work  to  be 
carried  out  by  the  builder.  In  many  contracts  for 
watcrwheels  placed  during  the  last  few  years  the 
builders  have  l)een  required  to  guarantee  the  efficiency 
on  a  bonus  and  ])cnalty  basis,  the  rate  ranging  any- 
where from  $1,000  to  $.S.(X)0  per  unit  for  each  one  per 
cent,  of  efficiency,  the  rate  in  each  particular  case  de- 
pending, r)f  course,  upon  the  value  of  efficiency  to  the 
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purchaser.  This  co-operation  on  the  part  of  the  power 
companies  has  been  a  very  important  factor  in  pro- 
ducing the  remarkable  improvement  in  efficiency  vvhicli 
has  been  obtained  diUMng  tlie  past  ten  years,  for  it  has 
made  pt)ssii)le  the  expenditure  o(  consideral)Ie  sums 
of  money  to  cover  the  costs  of  research  and  experi- 
mentation. Another  important  factor  in  the  rapid 
strides  made  in  waterwlieel  design  during  tlic  past  ten 
years  has  l)een  the  co-operatiim  on  the  part  of  consult- 
int;'  livdrauHc  engineers. 


merits;  (31)  adoption  of  a  definite  programme  for  track- 
allowance  pavements,  looking  to  substitution  of  approved 
modern  construction  for  present  costly  and  "inadequate  meth- 
ods; (:t2)  adoption  of  a  municipal  civil  service. 


Report  of  the  Civic  Survey  on  the  Toronto 
Works  Department 

Ti  lie  Civic  Survey  lieport  on  the  Toronto  Vv'orks 
Department  has  been  issued  to  the  [utblic  ]jy 
Mr.    Winfred    1!.    Holton,   of   the    New    York 
ilureau  of  Municipal  Research.    The  entire  re- 
port comprises  about  32,000  words  and  the  portion  is- 
sued was  merely  a  summary  or  general  statement. 

It  is  pointed  out  that  the  survey  was  undertaken  at 
a  time  wlicn  the  entire  organization  was  tmdergoing 
many  changes.  'J'hc  present  administration  of  the 
Works  Department  is  highly  commended  for  its  ini- 
tiative and  resourcefulness  in  dealing  with  reorganiza- 
tion problems. 

Summarized,  the  recommendations  are  as  follows: 
(1)  Centralization  of  working  forces  as  an  essential  to 
ctlicient  management,  specilically  by  (a)  central  stenographic 
division,  (b)  central  permit  division,  (c)  central  drafting  and 
surveying  force,  (d)  central  inspection  force,  (c)  central  pay- 
roll division,  (f)  return  to  former  method  of  operating  street 
cleaning  and  garbage  collection  as  section  of  Department  of 
Works;  (2)  reduction  of  stores  force;  {:!)  care  in  seeing  that 
each  class  of  employees  is  kept  to  its  own  kind  of  work;  (4) 
change  of  methods  of  appropriation  control  by  new  account- 
ing procedure  and  administrative  practice;  (5)  revision  of 
contract  accounting;  ((i)  installation  of  adequate  system  for 
keeping  cost  and  expense  records;  (7)  establishment  of  re- 
pair fund  for  outside  work;  (8)  standardization  of  permit 
forms;  (9)  revision  of  forms  and  methods  in  street  opening 
permits;  (10)  new  stores  ledgers  and  periodic  audit;  (It)  in- 
troduction of  adequate  time  and  service  records;  (13)  revision 
of  report  forms;  (l.T)  improvement  of  form  and  prompt  pub- 
lication of  annual  report;  (14)  establishment  of  general  ledger 
control  of  subsidiary  accounts;  (15)  provision  for  prompt  pay- 
ment of  department  bills;  (Ifi)  consolidation  of  Department- 
al Reference  Library  with  Municipal  Keference  Library;  (17) 
adopli<ni  of  plan  by  which  street-cleaning  force  will  make 
light  street  repairs;  (18)  study  of  relative  efficiency  of  large 
and  small  sewer  catch  basins,  witli  reference  to  cost  of  clean- 
ing; (10)  greater  co-operation  between  roadway  section  and 
street-cleaning  department;  (20)  adoption  of  definite  pro- 
gramme for  sidewalk  improvement;  (21)  more  intelligent  di- 
version of  traffic  from  streets  closed  for  repairs;  (22)  citizen 
backing  of  Works  Department  in  programme  to  rid  the  city 
of  overhead  wiring;  (2.'!1  advisability  of  department's  doing 
all  its  own  teaming  work;  (24)  sending  of  notice  to  property 
owners  affected  when  street  is  to  be  torn  up  by  construction 
work;  (2">)  putting  construction  and  maintenance  of  park 
roads  under  jurisdiction  of  Works  Department;  (20)  prepara- 
tion of  complete  record  of  all  substructure  street  conditions: 
(27)  steps  to  expedite  the  performance  of  pul)lic  works;  (28) 
substitution  of  unit-cost  for  "lump-sum"  bidding;  (2!))  sub- 
stitution of  city  work  for  present  contract  system  in  laying 
water  mains;  (:iO)  revision  of  laws  relating  to  local  improve- 
ments in  order  to  (a)  stop  the  present  practice  of  charging  a 
part  of  maintenance  against  abutting  property,  (b)  avoid  the 
necessity  of  paying  for  repaving  and  reconstruction  by  local 
assessments.    (c"l    gel    away    from    frontage    plan    of    assess- 
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The  Clay-Workers'  Convention 

-S  announced  editorially  in  our  last  issue,  the 
Canadian  National  Clay  Products  Associa- 
tion are  now  holding  their  Twelfth  Annual 
Convention  at  the  King  Edward  hotel  (Tues- 
day, January  27  to  l^'riday,  January  30).  In  addition 
to  the  general  discussions  and  social  features,  address- 
es and  i)apers  are  scheduled  to  be  delivered  by  the  fol- 
lowing gentlemen  :  Mr.  Herbert  N.  Casson,  New  York 
City;  Professor  Orten,  Columljus,  Ohio;  Mr.  M.  E. 
(iregory.  Corning,  N.Y. ;  Mr.  Joseph  Keele,  Toronto; 
Professor  M.  15.  Baker,  of  Kingston,  and  Professor 
Day,  of  (iuelph;  Dr.  M.  C.  McKay,  Principal  of  the 
Technical  School,  Toronto;  Mr.  Jolin  Millar,  .Clay- 
burn,  H.C. ;  Mr.  John  F.  Wilde,  Calgary,  Alta. ;  Mr. 
Miller  Cihson,  VVaterdown,  Ont.,  and  Mr.  A.  F. 
(jreaves-\Valker.  Toronto.  Many  of  these  gentlemen 
are  in  the  very  front  ranks  of  clay  experts  and  alto- 
gether the  meeting  promises  to  be  of  the  most  inter- 
esting of  the  kind  ever  held  in  Canada.  Mr.  John  Mil- 
lar is  a  brother  of  President  Chas.  A.  Millar.  Form- 
erly he  was  manager  of  the  Don  Valley  I'.rick  Works, 
I)ut  he  has  been  in  British  Columbia  for  some  years 
and  doubtless  he  will  have  much  of  interest  to  relate 
concerning  the  clay  resources  and  operating  methods 
of  the  far  western  province.  Professor  Orten,  of  the 
Cniversity  of  Ohio,  will  speak  on  the  subject  of  Cera- 
mic Courses  and  his  remarks  will  be  timely  now  that 
arrangements  are  l)eing  made  for  providing  clay-work- 
ers with  educational  facilities  in  Toronto's  new  techni- 
cal school.  Professor  Day,  of  Guelph,  the  tile  expert ; 
Mr.  Jos.  Keele,  of  the  Geological  Survey;  Professor 
Baker,  of  Kingston,  and  the  others  are  too  well-known 
to  require  any  further  introduction  at  our  hands.  A 
report  of  the  meeting  will  be  published  in  our  issue  of 
I'eliruar}'  4. 


"English  as  She  is  Writ" 

EXCLISH  is  a  subject  deserving  of  more  atten 
tion  than  is  given  to  it  by  the  average  engi- 
neer. One  would  think  that  in  an  age  when 
slang  is  tolerated  .so  freely,  the  engineer, 
trained  in  habits  of  accuracy,  would  set  an  example  in 
the  use  of  clear-cut,  precise  sentences  conforming  to 
the  fundamental  laws  of  his  tongue,  but  this  is  true 
only  to  a  degree:  there  is  still  a  great  deal  of  room 
for  improvement.  P>oth  engineers  and  contractors  must 
realize  that  their  only  effective  advertisement  is  in  a 
lucid  description  of  their  work,  their  style  free  from 
ambiguities  and  other  shortcomings.  It  is  in  the  bes: 
interest  of  us  all  to  aim  at  a  higher  standard  in  this 
direction,  both  for  ourselves  and  the  next  generation. 
The  subject  is  called  to  mind  by  an  able  editorial  in 
the  l'"inancial  Times  from  which  we  extract  the  fol- 
lowing: 

"The  iMiglisli  currently  used  in  business  corres- 
pondence in  this  country  is  an  unmitigated  outrage, 
not  only  uinm  all  the  canons  of  literature,  but  also  up(7Ti 
all  the  dictates  of  common-.sense.  It  is  not  for  ns  to 
condemn  it  becau.se  it  is  not  beautiful — a  business 
letter,  to  fulfil  the  purpo.ses  of  its  existence,  does  no: 
have  to  be  beautiful — we  condemn  it  because  it  is 
meaningless,  obscure,  indefinite,  crammed   with   tech- 
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nical-soiinding  but  inapplicable  phrases,  weighted 
down  witii  clause  upon  clause  so  carelessly  tacked  to- 
f^etlier  that  the -structure  and  meaning  of  the  whole  are 
completely  invisible.  Hundreds  and  thousands  of  men 
of  the  shrewdest  business  insight  and  keenest  judg- 
ment fail  miserably  when  it  becomes  necessary  to  com- 
municate what  is  in  their  minds  to  some  other  party  on 
a  sheet  of  office  notepaper.  Half  of  the  tearing  up  and 
down  the  country  that  fills  our  Pullman  cars  and  pre- 
maturely greys  the  hair  of  our  commercial  magnates 
is  the  result  of  their  instinctive  distrust  of  their  own 
ability  to  explain  themselves  by  correspondence.  A 
vast  number  of  them  sketch  their  ideas  vaguely  to  a 
trusted  stenographer  who  has  a  good  general  idea  of 
the  workings  of  their  minds,  and  leave  it  to  her  (or  to 
him)  to  elaborate  the  final  expression;  but  such  steno- 
graphers are  hard  to  get  and  hard  to  keep,  because  the 


average  stenographer's  ignorance  of  English  is  second 
only  to  that  of  the  average  business  man. 

"There  is  not  sufficient  value  attached  to  a  know- 
ledge of  the  English  language.  One  reason  for  the 
liigh  average  of  success  attained  by  newspaper  report- 
ers who  leave  that  vocation  for  commercial  or  financial 
careers  is  the  fact  that  they  have  been  engaged  for  a 
time  at  least  in  the  one  business  in  the  country  in  which 
the  use  of  English  (poor  it  may  be,  but  still  English) 
is  an  essential  function.  F"or  a  year  or  two  they  have 
been  obliged  to  express  ideas  in  intelligible  words.  We 
hope  some  day  to  see  the  art  of  expression  restored  to 
its  proper  place  as  one  of  the  jjrime  essentials  of  a  busi- 
ness education.  By  that  time,  of  course,  a  "business 
education"  will  be  something  entirely  dififerent  from 
the  preposterous  cramming  with  crude  technical  facts 
which  now  usually  passes  under  the  appellation." 


Engineering  Topics  in  the  Old  Land 

A  Discussion  of  England's   Social   Problem  Which  Reveals 
the  Relatively   Stable  Character  of  Canadian  Development 


By  Our  London  Correspondent 


SIGNS  are  not  wanting  of  the  awakening  of  the 
Old  Country  to  the  fact  that  her  status  m  the 
world's  markets  is  seriously  threatened.     Two 

keels  to  one — or  twenty  to  one  for  the  matter  of 
that — is  a  secondary  matter  in  comparison  with  effi- 
ciency of  production.  Self-preservation  is  the  operat- 
ing motive  in  both  cases,  but  while  efficiency  of  pro- 
duction is  necessary  for  the  keels,  the  reverse  does  not 
necessarily  follow.  In  any  consideration  of  the  ques- 
tion three  primary  factors  enter,  and  we  purpose  dis- 
missing in  as  few  words  as  possible  at  least  two  of 
them.  Efficiency  of  design  and  modern  methods  oi 
production  (the  two  may  be  taken  as  one  and  indivisi- 
ble) is  the  first  of  these,  and  while  we  think  that  the 
productions  of  the  Old  Country  compare  favorably 
with  those  of  other  nations  so  far  as  design  goes,  we 
feel  that  sound  business  methods  are  only  too  oiten 
woefully  lacking.  Standardisation,  too,  which  is  quite 
a  feature  of  Continental  work,  might  be  studied  with 
advantage.  Extension  of  her  markets  is  the  other  of 
these  factors,  and  here  the  Old  Country  is  far  behind 
her  rivals  on  the  Continent.  A  limited  market  means 
restricted  output,  with  consequent  high  cost  of  produc- 
tion. The  larger  the  field  that  can  be  covered,  tlie 
greater  the  possibilities.  To  live  merely  in  the  present 
is,  in  things  commercial,  to  live  in  a  fool's  paradise.  An 
eye  and  a  half  must  ever  be  on  the  future,  and  foreign 
firms  recognise  this  to  the  full,  as  witness  the  undeni- 
able fact  that  their  representatives  are  to  be  found  in 
every  corner  of  the  habitable  globe.  Ce  n'est  que  le 
premier  pas  que  coute — it  is  the  first  step  that  is  the 
most  difficult — and,  as  even  the  humblest  drummer 
knows,  a  footing  once  gained  the  rest  is  comparatively 
a  walk-over. 

Co-operation  Between  Capital  and  Labour 
Wc  come  luiw  to  the  third  of  our  factors,  due  co- 
operation between  capital  and  labour,  and  almost  in- 
superable difficulties  at  once  present  themselves.  Capi- 
tal is  after  all  only  stored-up  labour.  Capital  cannot 
be  self-created.  Plant  it  in  a  soil  ever  so  favourable 
to  germination  and  not  a  bud  or  a  tendril  will  be  raised 
in  a  million  aeons.     Labour,  and  labour  alone,  can  fer- 


tilize it,  and  under  the  fostering  care  of  labour  there 
is  no  limit  to  its  growth.  And  the  converse  applies,  to 
a  lesser  degree,  to  labour.  Without  capital — in  the 
form  of  tools,  plant,  power,  food  and  clothing — labour 
in  a  civilized  community  is  valueless.  Fruit  is  not  to 
be  had  in  towns  for  the  plucking,  and  the  most  persist- 
ent rearing  of  flocks  would  fail  to  supply  any  but  quite 
a  small  proportion  of  a  nation,  owing,  among  other 
things,  to  the  difficulties  attending  transport.  I'rime- 
val  conditions  can  no  longer  obtain,  in  short,  and  it 
would  be  waste  of  time  further  to  dwe'.l  upon  them. 

In  a  country  such  as  Canada,  a  man  has  possibili- 
ties. His  horizon  is,  so  to  speak,  unlimited,  and  he 
may  reap  at  least  a  welcome  proportion  of  what  he 
sows.  Even  in  the  worst-paid  occupations,  his  wage  is 
a  living  one,  and  the  rewards  of  agriculture  are  not 
limited  to  rheumatics  and  the  union  workhouse.  That 
there  will  be  out-of-works  and  work-shys  is  one  of  the 
regrettable  features  of  advanced  civilization,  but  it 
must  be  remembered,  as  a  set-oflf  against  this,  tliat  fam- 
ine, rapine  and  bloodshed  are  practically  extinct.  Turn- 
ing to  the  Old  Country,  we  find  that  a  large  proportion 
of  the  population  is  in  a  state  of  chronic  or  partial 
starvation.  There  are  tens  of  thousands  of  families 
that  stolidly  and  heroically  face  the  fact,  from  year  to 
year,  their  life  through.  The  casual  labourer  is  of  the 
type,  and  gaunt  suffering  may  be  traced  in  every  line 
of  his  face,  traged}-  in  his  sunken  cheek  and  hollow  eye. 
Even  the  skilled  worker  does  not  escape,  and  in  many 
trades  work  is  uncertain  and  insecure,  while  wages  are 
the  lowest  that  can  keep  body  and  soul  togetlier.  A 
week's  unemployment  spells  discomfort,  a  month's  un- 
employment disaster.  Strikes  and  lock-outs  have  been 
a  distinctive  feature  of  the  year  that  is  past,  and  in  the 
year  that  is  with  us  the  very  gravest  trouble  is  likely 
to  occur.  There  is  no  blinking  the  fact  that  the  Eng- 
lish worker  has  got  the  bit  between  his  teeth  and  lie  is 
racing  both  himself  and  his  employer  fast  to  perdition. 
That  things  are  unequal  cannot  be  gainsaid.  Vast 
wealth  on  the  one  hand  and  bitter  poverty  on  the  other 
betray  callousness  of  a  most  reprehensible  nature. 
Mansions  lie  cheek  by  jowl  with  hovels,  and  wanton 
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waste  forms  the  necessary  complement  of  woeful  want. 
Shoemakers  are  shoeless,  clothing  hands  naked,  food 
producers  starving;  with  plenty  there  is  famine,  with 
redundancy  want ;  and  none  can  sec  a  way  out  of  the 
infernal  tangle  which  is  sapping  the  strength  and  re- 
sources of  the  nation. 

Due  co-operation !  In  that  alone  lies  the  solution  of 
a  problem  which  yearly  grows  more  and  more  acute. 
The  small  manufacturer,  the  single  (as  against  the 
multiple)  shopkeeper,  the  home  worker — all  are  at 
their  wit's  ends  how  to  bring  about  tlie  meeting  of 
ends.  To  pay  a  worker  more  is  beyond  their  power. 
There  may  be  the  will,  but  the  deed  is  undoable.  For- 
eign competition  is  too  strong,  with  its  low  wages  and 
the  lower  standard  of  living  of  the  workers.  Profits, 
too,  increase  numerically  as  time  goes  on,  and  goods 
will  pass  through  half-a-dozen  hands  before  they  reach 
the  consimier,  and  at  every  change  a  profit  will  be  ex- 
pected. Steadily,  too,  the  octopus  companies  are 
spreading  their  tentacles,  embracing  all,  regardless  of 
all.  Small  businesses  are  going  to  decay  and  large 
ones  are  threatened.  Trusts  rule  the  market,  and  the 
man  who  attempts  to  beard  them  is  starved  out.  The 
actual  worker  simply  doesn't  count.  He  is  a  necessary 
evil,  the  sport  of  fortune,  and  is  cast  aside  when  his 
limbs  lose  their  suppleness  and  his  muscles  their 
vigour.  Tlie  apprenticeship  system  is  dead,  and  the 
reaction  inevitable  in  the  transition  from  a  state  of  ig- 
norance to  one  of  so-called  education  is  yet  keenly  felt. 
The  lower  forms  of  unskilled  labour  attract  both  sexes, 
not  simply  because  they  are  easier  but  because  a  wage 
may  be  obtained  at  once  and  a  few  shillings  added 
thereby  to  the  family  coffer.  Employers  raise  the  cry 
that  they  cannot  obtain  the  skilled  labour  that  they  re- 
quire, oblivious  of  the  fact  that  they  are  by  their  very 
methods  crushing  any  possibility  of  supply. 

Radical  Changes  Necessary 

What  supremac}'  the  Old  Country  has  in  the  world's 
markets  at  the  present  time  is,  we  are  much  afraid,  on 
the  decline,  and  radical  changes  alone  can  conserve 
that  which  still  remains  to  her.  Obsolete  methods 
must  go  by  the  board,  and  the  push  and  enterprise  of 
the  younger  nations  must  be  adopted.  The  workers, 
and  especially  those  of  the  rising  generation,  must  be 
given  a  fair  reward  for  their  labour,  and  they  must  have 
some  security  against  evil  times  and  old  aee.  To  ask  a 
man  on  a  bare  living  wage  to  provide  against  unem- 
ployment, sickness  and  old  age  is  to  ask  the  impossi- 
ble. The  multiple  traders,  the  ground  landlords,  the 
non-producing  landowners  must  forego  some  of  their 
profits,  and  to  the  small  man  must  be  restored  as  far  as 
possible  what  was  once  his.  Foreign  competition  is 
too  keen  to  permit  a  continuance  of  present  conditions, 
but  while  the  capitalist  must  rest  content  with  smaller 
profits  the  worker  must  put  his  shoulder  to  the  wheel 
and  cease  from  disorganising  the  machinerv  of  com- 
merce by  demands  which  cannot  be  met  without  risk 
of  national  bankruptcy.  Only  by  working  harmonious- 
Iv  and  whole-heartedlv  together  can  efficiency  of  pro- 
duction be  obtained.  Greed  on  the  one  hand  and  stub- 
bornness on  the  other  are  a  fatal  combination.  Malig- 
nant growths  of  long  standing  call  for  the  knife  of  the 
surgeon.  In  sharp  and  swift  remedv  lies  the  only  hope 
of  cure,  and  the  Old  Country  has  been  sick  for  many 
years.  We  can  1nit  wish  her  a  speedy  and  full  re- 
covery ! 


is  well  known,  unless  the  tube  is  sealed  in  some  way 
the  cement  will  wash  out  during  the  downward  pas- 
sage and  leave  only  a  pile  of  stone  and  sand.  This 
waste  of  concrete  may  in  the  case  of  a  iS-in.  tube  50  ft. 
long  amount  to  more  than  1  cubic  yard.  A  simple  I)ut 
effective  method  of  i)reventing  this  waste  was  describ- 
ed at  a  recent  meeting  of  the  American  Railway  Bridge 
and  Building  Association  at  Montreal.  A  7-in.  or  8-in. 
layer  of  wood  shavings  is  first  inserted  and  is  covered 
witii  about  1-in.  of'cement.  This  forms  a  plug,  and  as 
the  concrete  is  dumped  on  top  the  buoyancy  of  tlie 
plug  and  resistance  of  the  column  of  water  underneath 
prevent  the  first  concrete  from  falling  rapidly  enough 
to  wash  out  the  cement ;  from  then  on  the  concrete  it- 
self serves  as  a  seal. 


Tn  dcpositinsr  concrete  in  deep  water  througii  a  fun- 
nel the  most  difficult  part  of  the  operation,  says  the 
F.ngiuerrjng  Record,  is  filling  the  tube  at  the  start.    As 


Bush-Hammering  to  Relieve  Concrete 
Surfaces 

THE  effect  of  bush-hammering  a  concrete  surface 
is  well  illustrated  in  the  factory  of  the  Wabash 
Screen  Door  Company,  at  Minneapolis,  Minn. 
No  attempt  was  made  to  obtain  an  especial- 
ly artistic  structure,  but  rather,  one  of  maximum  utili- 
ty and  permanence,  so  that  huge  window  areas  predom- 
inate witii  concrete  spandrels  at  each  floor  level,  set 
back  a  few  inches  from  the  concrete  beams  and  col- 
umns. The  design  is  strictly  utilitarian,  yet  suscepti- 
ble to  treatment  to  bring  out  a  measure  of  architectur- 
al fitness,  if  not  actual  beauty.  The  treatment  consist- 
ed of  bush  hammering  all  surfaces,  except  bands  which 
were  left  plain  for  contrast.  The  roughened  concrete 
with  some  color  exposed  in  the  coarse  aggregate,  com- 
bined with  the  smooth  untouched  surfaces,  and  the 
play  of  light  and  shade  due  to  the  shallow  reveals,  has 
imparted  a  distinctly  pleasing  effect,  which  is  notice- 
able both  at  a  distance  and  at  close  range. 

The  concrete  is  a  1  ^ly^  :3^  mixture  using  crushed 
blue  limestone  and  was  placed  in  ordinary  forms.  After 
thorough  hardening  it  was  bush  hammered  from  a  sus- 
pended platform,  the  edges  being  protected  by  strips 
of  wood.  The  cost  was  about  eight  cents  per  square 
foot,  rather  a  high  figure  but  occasioned  by  the  many 
small  and  narrow  surfaces.  Five  to  six  cents  is  a  usual 
figure. 

Bush  hammering  has  still  greater  possibilities,  in 
that  different  colored  aggregates  may  be  used  in  panels 
and  columns,  the  process  adding  contrasts  of  color  to 
the  rich  texture.  Black  and  red  granites  and  feldspars, 
colored  marbles  and  other  aggregates  not  commonly 
used  offer  every  possible  color  range  and  should  open 
up  a  wide  field  for  architectural  expression.  To  em- 
body such  decorative  features  in  the  structural  frame, 
integral  with  the  necessary  elements  of  the  building  is 
the  most  practical  and  fundamentally  logical  means  of 
decoration  and  far  more  correct  in  principle  than  the 
application  of  veneer  which  has  no  structural  meaning. 
To  combine  the  strength  and  permanence  of  con- 
crete with  the  beauty  of  natural  stone,  in  a  monolith, 
is  approaching  the  ideals  of  the  Greek  bujlders  who 
countenanced  no  shams,  using  marble  in  solid  blocks 
and  only  in  shapes  which  the  structural  design  de- 
manded. The  architect  of  to-day  has  all  the  natural 
stones  at  his  command  and  an  ideal  matrix  into  which 
they  may  be  incorporated — concrete.  This  same  ma- 
trix is  an  ideal  construction  material,  suitable  for  resi- 
dence! factory,  office  building  or  garden  wall.  Such  a 
construction  has  the  added  advantage  of  comparatively 
lov  cost,  which  makes  such  decorative  work  possible 
in  factories  as  well  as  in  the  higher  forms  of  construc- 
tion. 
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The  Beautifying  of  Highway  Bridges 

Increased  Attention  Given  to  this  Subject  following  Activity  in 
Road  Work  in  Recent  Years — Hints  on  Aesthetic  Bridge  Design 


By  Henry  Grattan  Tyrrell,  Consulting  Engineer,  Chicago 


HIGHWAY  bridges,  even  in  the  rural  districts, 
are  coming  to  have  a  greater  claim  on  public 
attention,  owing  to  the  general  impetus  in 
road-building  and  extension.  In  the  follow- 
ing paragraphs  some  rules  are  therefore  given  as  a 
guidance  in  aesthetic  bridge  design,  most  of  them  being 
based  on  Tyrrell's  Artistic  Bridge  Design,  and  Tyrrell's 
History  of  Ih-idge  lingineering. 

Taste  for  the  beautiful  depends  on  environ- 
ment, and  the  character,  culture  and  education 
of  a  people  are  frequently  revealed  in  their  con- 
structions. Those  who  live  in  primitive  and 
rustic  surroundings  usually  have  their  aesthe- 
tic taste  less  highly  develoi)ed  than  their  more 
favoured  brothers  in  the  vicinity  of  educational 
centres.  Unfortunately,  fashion  often  influ- 
ences in  constructive  matters  as  in  other 
things,  and  tlie  prevailing  fashion  in  Ijridge 
iniilding,  in  America  at  least,  is  tlie  unsiglitly 
framed  truss  with  gaunt  and  awkward  outline. 
This  type  is  fortunately  no  longer  necessary, 
for  certain  rules  of  aesthetic  design  have  re- 
cently been  deve'.oi)ed  and  estal)lished  which 
but  few  engineers  have  yet  had  the  time  or  the 
inclination  to  investigate.  'IMieir  application  to 
steel  framing  has  heretofore  received  little  at- 
tention in  America. 

The  blending  of  different  materials  in  a 
single  structure  is  often  difficult,  Init  in  the  lit- 
tle park  bridge  at  Madison,  N.J.,  designed  by 
the  writer  a  few  years  ago,  the  blending  was  so 
arranged  that  the  general  efTect  is  harmonious. 
The  centre  span  is  a  steel  arch,  while  the  abutments 
are  rough-faced  stone  work  and  the  steps  concrete. 
It  is  located  in  a  city  park  over  two  lines  of  railway 
and  is  surrounded  with  plants  and  shrubs,  making  ihe 
effect  ([uite  pleasing. 


The  condition  and  character  of  bridges,  roads  and 
other  public  utilities  have  been  measures  of  civiliza- 
tion in  all  ages.  The  homeless  savage  in  trackless 
wilds  had  little  need  for  bridges,  as  Iiis  wants  were 
few  and  achievements  small.  iJut  as  civilization 
dawned,  human  needs  increased  and  the  desire  for 
greater    comforts,    better     homes     and     surroundings, 


Curved  wing  walls  and  balustrades  with  terminal  ornaments  would  have 
greatly  improved  this  design. 


Pontoon  bridge  over  the  Rhine  at  Cologne.     More  attractive  than  an 
unsightly  one  of  steel. 


created  a  need  for  transportation  and  coinnumication. 
The  bridge  of  fallen  logs  or  swinging  vines  gave  place 
to  better  and  more  commodious  ones  over  whicli  load- 
ed animals  and  carts  could  ])ass  in  safety.  W  itli  inc 
furtluM"  advance  of  civilization  and  the  extension  of 
iommerce,  hea\  ier  and  better  bridges 
were  retjuired  until  the  coming  of 
railroad  transportation  in  tlie  nine- 
teenth century,  when  stronger  t<nes 
were  erected  to  carry  trains  of  cars 
and  locomotives.  The  earliest 
bridges,  like  houses  and  other  struc- 
tures, were  for  utility  only,  and  litlk 
or  no  thouglit  was  given  to  their 
adornment.  Primitive  races  were 
content  with  homes  which  merely 
sheltered  them  from  the  storm  and 
with  rude  bridges  which  served  onl\ 
tiieir  barest  needs,  but  succeeding 
generations  produced  buildings  in 
which  iitilit\-  was  combined  with  art. 
I  hit  while  houses  have  been  adorned 
and  made  architecturally  attractive, 
the  beautifying  of  bridges  has  not  ad- 
vanced in  proportion  to  t)ther  arts. 
Many  cities  which  have  s|)lendid 
buildings,  streets  and  ])arks,  are  dis- 
figured with  utilitarian  bridges, 
wholly  void  of  art  and  worthy  of  e.v- 
istence  only  in  remote  regions.    The 
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iiijgf  at   ciilniiicc  to  C^oiiio   Park,   St.  Paul. 


Bridge  in  Golden  Gate  Park,  San  Francisco.     The  view  shows  the  ornamental 

balustrades. 


__ii 


A  two  span  concrete  bridge  with  ornamental  balustrade. 
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{greatest  lack  of  art  in  bridges  is 
fovind  in  America  and  other  new 
countries  where  the  need  of  rapid 
construction  has  prevented  aesthetic 
treatment. 

Great  Ijridges  are  a  distinctive  fea- 
ture of  modern  cities,  and  according 
as  tliey  are  attractive  or  not  they  in- 
fluence pubHc  estimation  of  the  place 
where  tliey  are  located.  The  beauti- 
ful bridges  of  Paris,  Berlin  and  Bu- 
dapest are  of  enough  interest  in 
themselves  to  attract  travellers  to 
those  cities,  and  the  bridges  over  the 
Rhine  are  among  the  principal  fea- 
tures of  the  region.  The  bridges  of 
these  cities,  and  others,  such  as  New 
York  and  I.ondon,  are  more  con- 
spicuous, especially  from  tlie  wate:, 
than  all  their  great  buildings  which 
have  cost  untold  millions. 

The  founding  and  building  oi  em- 
pires has  always  been  dependent  on 
roads    and   bridges.      The    Romans 
saw  that  the  requisites  for  a  great 
nation  were  a  fertile  soil,  natural  re- 
sources   and    abundant     means    of 
transportation,  and  the  excellence  of  the  Roman  roads 
has  scarcely  been  surpassed.    Their  roads  and  bridges 
have  endured  for  more  than  twenty  centuries  and  are 
used  by  the  present  generation.    Tlie  building  of  roads 
and  bridges,  therefore,  has  been  the  greatest  factor  in 
the  development  of  nations  and  empires,  and  the  con- 
dition of  these  utilities  has  always  been  a  measure  of 
their  civilization  and  greatness. 

Bridges  are  frequently  the  most  conspicuous  ob- 
jects in  the  landscape.  Unlike  buildings  in  crowded 
city  squares,  whicli  are  partly  concealed  by  their  sur- 
roundings, a  bridge  can  often  be  seen  for  a  great  dis- 
tance. The  greatest  injustice  to  public  taste  or  feeling 
is  the  building  of  an  ugly  bridge,  for  the  most  promin- 
ent and  useful  structure  should  be  the  most  beautiful, 
and  yet  tlie  reverse  is  too  often  the  custom.    City  halls 


A  common  form  of  public  disfigurement  inflicted  upon  communities  by  the 

railroads. 


A  concrete  arch  with  too  flat  a  rise. 


post  offices,  and  other  public  buildings  ha\c  Ijcen 
adorned,  and  bridges  have  been  neglected.  A  city 
should  realize  that  it  is  as  important  to  beautify  its 
bridges  as  its  court-liouse  or  city  hall.  Great  terminal 
depots  are  often  erected  in  the  cities  and  beautiful 
though  smaller  ones  at  suburban  stations,  while  ad- 
joining bridges,  which  are  often  more  conspicuous 
than  the  depots,  are  left  utterly  unadorned. 

Bridges  should  be  made  ornamental  because  their 
form  and  location  are  so  frequently  inviting  for  artis- 
tic treatment.     The  curved  lines  oi  the  arch  and  sus- 
pension are  in  themselves  attractive  and  may  be  fur- 
ther beautified  without  much  elTort.     It  is  easy,  there- 
fore, to  make  a  bridge  one  of  the  most  beautiful  and 
interesting  features  in   a  landscape..      No  structures 
show  more  clearly  their  object  and  use,  and  the  oppor- 
tunity is   therefore  of- 
.    fered  for  truthful  con- 
struction,  a    prime    re- 
quisite for  good  design. 
Bridges,  and  especially 
high  ones,  are  naturally 
impressive,  and  no  ob- 
jects in  a  landscape  are 
longer         remembered. 
Returning  travelleis  of- 
ten  retain  the  memory 
of  a   bridge  long  after 
monumental     buildings 
have  been  forgotten. 

Bridges  should  be 
made  beautiful,  because 
people  deliglit  to  con- 
gregate and  It)itcr  there, 
()articularly  in  the  sum- 
mer time.  For  this  rea- 
son a  bridge  is  especial- 
ly suitable  for  a  memor- 
ial structure,  as  it  can 
be  appreciated  and  ad- 
mired during  leisure 
The  metal  balustrade  xives  it  a  very  light  appearance.  liours.      Bridges  should 
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Bridge  at  ^eno-,  Nevada.     Three  spans  would  have  looked  better. 


A  bridge  at  Pasadena,  Cal.,  with  ornamental  features  at    the  ends 
Photo  made  during  repairs. 

be  beautiful  because  the  presence  of  ornamental  struc- 
tures enhances  the  value  of  the  surroimding-  property. 
City  officials  wlio  have  the  expenditure  of  i)ublic 
.money  should  realize  the  economy  of  building  artis- 
tically in  and  around  large  centres  of  population,  for 
money  thus.spent  is  frequently  a  good  investment.  Fine 
bridges  giv"©  a  distinctive  feature  to  a  city.    Those  in 


France  and  Germany,  and  some  few  in  Ameri- 
ca, show  possibilities  in  artistic  steel  con- 
struction. The  thirty-two  bridges  over  the 
Seine  at  Paris  are  in  most  cases  models  of  ele- 
gance, standing  out  in  sharp  and  charming 
contrast  to  those  in  some  .American  cities. 
But  tlic  time  for  Ijctter  ones  is  at  hand.  Uti- 
litarian bridges,  which  were  excusable  in  the 
early  days  of  this  continent,  sliould  no  longer 
lie  tolerated.  'J'he  wealth  and  C(jnimcrce  of 
.\merica  have  .so  greatly  increased  that  the 
uncouth  forms  of  ])ast  generations  arc  no 
longer  permissililc  as  representative  works  of 
a  great  naticjn. 

.'^ome  of  tlic  reasons  for  lack  of  beauty  in 
.\merican  bridges  may  be  stated  as  follows: 

(1)  Little  or  no  literature  on  artistic  de- 
sign has  been  available  and  no  instruction  on 
the  subject  has  been  given  in  engineering 
schools.  Ugly  designs,  therefore,  are  often 
made,  when  beautiful  ones  would  cost  no 
more.  After  selecting  a  form  which  is  far 
from  the  pro])cr  one,  many  engineers  are 
accustomed  to  compute  the  stresses  in  tlie 
\arious  jiarts,  even  to  decimals,  when  the 
assumptions  may  never  be  realized  within 
one  hundred  per  cent. 

(2)  Comniercialism  and  competition  arc 
rcs])onsible  to  a  great  extent  for  a  lack  of  art 
in  American  bridges,  for  as  a  general  rule  tlu 
clieajjest  bridge,  and  consequently  tlie  plain- 
est one,  is  usually  accepted,  and  ornamcnlal 
designs  at  greater  cost  are  discarded.  Ugly 
designs  are  usually  prepared  by  contractors' 
engineers,  whose  only  motive,  frequently,  is 
their  personal  gain. 

K_  .  (3)  Hasty  construction  is  perhaps  re- 
sponsible for  more  ugly  bridges  than  any  other  cause. 
New  districts  have  been  opened  up  by  projecting  long 
lines  of  railroad  across  the  continent,  the  rapid  comple- 
tion of  which  lias  often  been  dependent  on  the  bridges 
over  which  work  trains  and  supplies  could  pass,  and 
hasty  construction  has  often  been  imperative. 

(4)  The   American   railroad    bridge    with    simple 
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An  attractive  design  for  a  park  bridge.     Photo  taken  before  completion. 


trusses  which  could  be  liuilt  quickly  became  the  proto- 
type for  town  and  city  bridges,  and  these  ugly  struc- 
tures may  now  be  found  not  only  in  the  country  ais- 
tricts  but  also  in  and  around  important  cities. 

(5)  A  common  excuse  for  unsightly  city  bridges 
is  that  of  insufficient  funds  or  appropriation.  This 
plea  is  usually  without  foundation,  because  cities 
which  spend  millions  on  their  public  buildings  could 
better  afford  to  beautify  their  bridges,  which  are  oi- 
ten  much  more  conspicuous. 

Bridges  have  had  many  uses  in  addition  to  forming 
a  passage-way  for  travel,  and  ancient  ones  were  fre- 
quently lined  with  shops,  or  used  as  a  gathering  place 


for  citizens.  Old  London  bridge,  and  others  at  Flor- 
ence and  Venice  were  roofed  over,  and  provided  with 
stalls  or  shops  for  merchandise.  Others  had  memorial 
arches,  chapels,  or  fortification  towers  at  the  ends,  an 
American  example  of  great  merit  being  the  memorial 
bridge  at  Hartford,  Conn.,  standing  in  Capitol  Park. 

Statuary  is  a  common  adornment  on  the  bridges  of 
Paris,  Berlin  and  other  European  capitals,  but  fea- 
tures of  this  kind  are  noticeably  absent  in  America, 
only  very  few  containing  anything  more  than  simple 
structural  requirements. 

When  the  writer  was  asked  some  years  ago  by  the 
authorities  of  Copenhagen,  St.  Petersburg  and  Sydnej' 


Jefferson  Avenue  bridge,  South  Bend,  Ind.    A  very  attractive  design,  though  restricted  with  small  arch  rise. 
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to  prepare  designs  for  bridges  in  those  cities,  the  in- 
vitations were  dechned  with  great  rehictance  because 
of  the  opportunity  for  artistic  design  whicii  is  usually 
acceptable  in  the  capitals  of  foreign  countries.  In  thi.' 
connection  it  is  interesting  to  note  that  the  accepted 
design  for  at  least  one  of  the  bridges — that  over  the 
Neva  at  St.  Petersburg,  Russia — was  tiie  work  of  an 
American  engineer. 


Replacing  a  Three-Span  Cantilever   Bridge 
in    British  Columbia  by  an  In- 
dependent Span 

ELIMINATION  of  falsework  was  the  construc- 
lidiial  feature  in  replacing  an  old  .^13-ft.  bridge 
span  over  the  I'^raser  River  on  the  line  of  the 
Canadian  Pacific  Railway,  150  miles  east  of 
Vancouver,  B.C.  The  end  spans  were  supported  dur- 
ing erection  on  the  old  structure  and  afterward  served 
as  anchor  spans  to  counterbalance  the  main  span  dur- 
ing its  cantilever  erection.  Erection  adjustments  of 
the  center  panel  were  made  by  screw  toggles. 

The  railway  follows  up  the  north  bank  of  the 
river  until  the  canyon  swings  around  toward  the  north 
to  such  an  extent  that  a  crossing  becomes  necessary. 
The  bridge  site  selected  by  the  locating  engineer  in 
183  has  proved  to  be  well  adapted  for  a  crossing,  as 
it  is  one  of  the  narrowest  places  on  the  river  and  has 
the  advantages  of  giving  a  good  alignment  and  solid 
rock  foundations. 

The  original  cantilever  bridge  was  erected  in  1883- 
84,  the  piers  being  placed  close  to  shore,  giving  a  main 
span  of  315  feet.  This  location  of  the  piers  made  it 
possible  to  use  anchor  spans  105  ft.  in  length,  running 
from  the  piers  to  stone  abutments,  and  two  cantilever 
arms  and  a  suspended  span — all  three  of  which  being 
105  ft.  long.  Thus  the  bridge  had  a  total  length  of  525 
ft.  between  abutments.  The  structure  has  been  in  con- 
stant use  from  the  day  of  its  completion  in  1884  until 
1910,  when  the  use  of  heavier  engines  and  rolling  stock 
made  a  change  necessary. 

The  old  site  was  considered  the  most  suitable  for 
the  location  of  the  new  bridge,  and  it  was  decided  to 
erect  here  three  through  trusses,  using  the  same  ma- 
sonry, with  some  slight  additions,  which  supported  tlie 
old  bridge.  The  two  short  end  spans  were  erected 
first,  using  the  anchor  arms  of  the  cantilever  as  false- 
work. The  315-ft.  through  span  was  then  erected  by 
weighting  down  the  short  spans  (specially  designed 
for  this  stress)  with  old  rails  and  connecting  the  top 
chords  of  adjacent  spans  by  means  of  a  temporary 
toggle  joint  which  linked  up  the  steelwork  so  as  to 
employ  the  cantilever  principle  during  erection. 

Four  toggle  joints  were  required,  each  consisting 
of  eight  1^<2  X  6-in.  eyebars  connected  to  stee!  pins  in 
the  end  posts  and  at  the  center,  as  shown  in  one  of  the 
illustrations.  Four  pins  were  used  at  the  center,  eacli 
]iair  being  carried  in  a  frame  in  which  was  fastened 
a  nut  engaging  a  thread  on  a  vertical  shaft  operated  l)y 
a  bull-wheel.  By  turning  this  wheel  the  angle  of  the 
toggle  joint  could  be  changed  at  will  and  tiie  span 
under  construction  lowered  gradually  into  place  from 
both  ends  until  the  two  parts  met  in  the  center  and 
were  coupled  up.  The  maximum  weight  of  rails  put 
on  each  short  span  was  about  400  tons. 

During  the  course  of  erection  the  traffic  averaged 
from  eight  to  ten  trains  per  day,  and  was  maintained 
without  any  delays.  After  the  new  bridge  was  com- 
pleted and  ready  for  service  the  old  bridge  was  taken 
out,  piece  by  piece,  and  utilized  on  the  Esquimalt  t*t 


Nanaimo  Railway,  a  Vancouver  Island  branch  of  the 
Canadian  Pacific  Railway,  on  which  lighter  rolling 
stock  is  used.  The  piers  which  were  used  for  both  the 
old  and  new  bridges  over  the  Fraser  River  are  about 
82  feet  high  and  are  founded  on  solid  rock  exposed  on 
the  shores  of  the  stream.  The  difference  between  low 
and  lluod  level  of  the  ri\cr  under  the  bridge  is  67  feet, 
tiie  lowest  water  record  being  125  feet  and  the  flood  58 
feet  Ijclow  the  deck. 

The  cost  of  the  original  bridge,  including  masonry 
and  steel,  was  approximately  $270,000,  and  the  cost  of 
replacing  the  steelwork  is  estimated  at  $160,000.  The 
new  bridge  was  fabricated  l)y  tiie  Canadian  Bridge 
Comi^any  according  to  designs  prepared  i)y  Mr.  C.  N. 
.Monsarrat,  engineer  of  i)ridges  for  tiie  Canadian  Pa- 
cific Railway.  Mr.  C.  1-2.  Cartwright  was  divi.sion  en- 
gineer, succeeded  l^y  Mr.  H.  Rindal,  and  Mr.  H.  B. 
VValkem,  resident  engineer,  was  succeeded  l^y  Mr.  I'. 
P.   Wilson. — Engineering  Record. 

Experiments  in  Waterproof  Concrete 

A.Sj^RIES  of  tests  to  determine  tiie  rate  and  tlie 
amount  of  How  of  water  tiirtnigli  concrete  is 
iieing  made  Ijy  the  College  of  lingineering  of 
tiic  Cniversity  of  Wisconsin,  Madison,  Wis., 
witii  tiie  oi)jcct  of  finding  a  simpler  means  of  making 
concrete  watertiglit.  Some  interesting  results  have  al- 
ready been  secured  in  the  effect  of  tiie  length  of  the 
time  of  mixing  in  a  machine  mixer  of  the  batch  type ; 
the  effect  of  the  percentage  of  water  upon  the  imper- 
\iousness  of  the  concrete ;  the  effect  of  having  sand  in 
dry  condition  before  mixing;  and  the  effect  of  having 
the  sand.  wet. 

It  has  been  found  that  good  results  are  obtained  if 
tlie  concrete  remains  in  the  mixer  from  two  min.  to 
three  min.  wlien  dry  materials  are  employed.  For 
cases  in  whicli  the  sand  and  gravel  or  stone  are  damp 
a  considerably  longer  time  is  required.  Therefore  the 
use  of  wet  sand  should  be  avoided  if  possible.  The  cx- 
l)eriments  show  that  1:1>4:3  mixtures  consisting  of 
cement,  Janesviile  sand  of  the  torpedo  grade,  and 
Janesville  gravel,  when  mixed  to  a  wet  consistency, 
are  impervious  to  water  wlien  subjected  to  a  pressure 
i)i  40  lbs.  per  sq.  in.  Mixtures  as  lean  as  1 :6,  using  a 
graded  gravel,  have  been  made  impervious  at  high 
liressures  by  using  care  in  proportioning  tiie  amount  of 
water  and  in  mixing  tiie  batch. 

The  specimens  used  in  making  these  tests  are  cylin- 
drical in  form  and  so  made  that  tlie  faces  of  the  cylin- 
ders, wiiicli  are  13J/2  in.  in  diameter,  are  exposed  to  the 
pre-determined  water  pressure.  The  thickness  of  the 
concrete  througii  whicii  tiie  water  must  pass  can  be 
varied  from  4  in.  to  18  in.  .\mple  prt)vision  is  made  for 
cleaning  l)otIi  faces  of  the  cylinder  liefore  placing  it 
upon  tlie  testing  apparatus.  Tlie  apparatus  itself  is  so 
arranged  tliat  very  accurate  tests  can  be  made. 

The  importance  of  tliese  experiments  will  be  more 
sufficiently  apjireciated  when  it  is  understood  tiiat  a 
large  proportion  of  the  trouble  arising  from  i)oor  con- 
crete is  due  to  the  use  of  defective  sand  or  gravel. 


The  nuisance  of  speakers  at  teclinical  and  scientific 
meetings  exceeding  the  time  limit  was  obviated  in  an 
ingenious  manner  at  a  recent  conference  on  safety  and 
sanitation  in  New  York.  By  means  of  an  electric  fix- 
ture on  the  president's  desk  a  green  light  was  displayed 
two  minutes  before  the  end  of  tiie  allotted  period  of  ten 
minutes,  and  a  red  light  at  tlie  end  of  ten  minutes. 
The  speakers  did  not  exceed  tlieir  time. 
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Substructure  Work  for  the  Canadian  Pacific 
Railway  Bridge  at  Mud  Lake,  Ont. 


THE  Canadian  Pacific  Railway  is  building  a  low 
s;rade  freight  line  jjetwecn  Toronto  and  I'ertii, 
Ont.  The  building  of  this  railway  requires  the 
construction  of  a  bridge  across  Mud  Lake, 
about  150  miles  northeast  of  Toronto.  This  bridge  will 
consist  of  two  main  deck  truss  .spans  of  241  ft.  7  ins., 
and  several  shorter  approach  spans.  Figure  1  shows 
an  elevation  of  the  structure  and  indicates  the  character 
of  the  subsoil.  The  total  length  of  the  bridge  between 
the  abutment  parapet  walls  is  953  ft.  7j^  ins.  The  su- 
perstructure is  supported  on  four  concrete  piers,  two 
steel  towers  and  concrete  abutments.  The  foundation 
work  was  especially  difficult  owing  to  the  soft  char- 
acter of  the  subsoil  and  to  the  depth  of  bed-rock. 

Description  of  Site  and  Subsoil 

The  geological  conditions  at  the  site  of  Mud  f.akc 
are  interesting.  The  lake  is  surrounded  on  three  sides 
by  high  hills  and  derives  its  name  from  the  semi-liquid 
mass,  extending  almost  from  the  surface  of  the  water 
to  hard-pan,  which  lies  about  86  ft.  below  the  surface 
at  the  lowest  point  (at  pier  No.  2).  Although  the 
route  through  the  lake  presented  difficult  foundation 
problems,  it  was  chosen  in  preference  to  an  alternative 
location  among  the  surrounding  granite  hills,  chiefly 
because  it  gave  much  lower  grades.  The  site  of  the 
bridge  is  about  six  miles  from  the  railway  station, 
which  required  that  the  entire  plant  and  all  supplies  I)e 
transported  by  wagons  over  the  hilly  country. 

Construction  Equipment 

The  main  plant  comprised  three  90  h.|).  Eoco  boilers 
weighing  about  20  tons  each,  two  air  compressors  of 
about  the  same  weight,  a  1-cu.  yd.  concrete  mixer,  a 
stone  crusher,  derricks,  a  narrow-gauge  working  track 
and  cars,  quarters  for  the  men.  a  hospital  lock,  etc. 
The  sand  for  the  concrete  was  obtained  from  a  pit 
about  two  miles  from  the  bridge  site  and  was  delivered 
in  wagons.  Tlie  stone  was  quarried  from  the  granite 
hills  and  was  crushed  at  the  site.  The  concrete  mix- 
ing plant  was  located  at  the  west  end  of  the  bridge,  the 
concrete  being  hauled  in  dump  buckets  on  cars  over  a 
narrow-gauge  track.  This  track  was  supported  on  a 
pile  trestle,  built  across  the  lake.  The  materials  were 
handled  with  stifT-leg  derricks. 

Construction  of  Caissons  and  Piers 

Preparations  were  started  on  lanuary  13,  1913,  for 
the  construction  of  the  foundations  of  the  bridge,  and 
work  was  actively  started  in  March,  1913,  of  which 
operations  were  continued  night  and  day  until  about 


the  first  of  August.  The  sinking  of  the  caissons  under 
air  pressure  presented  difficulties  on  account  of  the 
low  resistance  of  the  subsoil,  both  in  friction  and  in 
compression.  In  density,  the  mass  could  well  be  classi- 
fied as  soft,  blue  clay.         • 

Three  of  the  four  piers,  Nos.  2,  3  and  4  (see  Fig.  1 
for  location)were  sunk  under  air  pressure;  No.  2  to  a 
depth  of  103  ft.  4  in. ;  No.  3  to  a  depth  of  59  ft.,  and  No. 
4  to  a  depth  of  40  ft.  below  the  surface  of  the  lake. 
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Fig   2  — Plan  and  sections  of  caisson  and  dimensions  of  pier 

No.  2. 

Except  for  the  lower  13  ft.,  which  consisted  of  quick- 
sand and  boulders  running  into  hard-pan,  the  displaced 
materials  were  liquid  muck  and  soft  blue  clay  (see  Fig. 
1).  The  foundations  for  pier  No.  1  and  for  pedestals 
Nos.  5,  6,  7  and  8  were  sunk  in  open  cofferdams,  con- 
structed of  sheet  piling. 

The  caisson  for  pier  No.  2,  which  required  the  deep- 
est foundation,  was  34  x  20  ft.,  outside  dimensions,  and 
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Kig.  1.— Elevaeion  of  bridge  over  Mud  Lake,  Ont..  showing  type  of  construction  and  character  of  subsoil. 
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was  provided  with  two  dredging  compartments,  each 
8  ft.  8  in.  X  9  ft.,  inside  dimensions.  Fig.  2  shows  a 
plan  of  this  pier,  its  foundation  being  constructed  of 
1:3:5  concrete  and  the  pier  proper  of  1:2:4  concrete. 
The  drawing  shows  the  general  features  of  the  pier  and 
the  construction  details  of  the  caisson.  Owing  to  the 
softness  of  the  subsoil  and  to  the  necessity  for  a  quick 
sinking  of  the  caissons,  they  were  braced  and  sheeted 
like  an  ordinary  wooden  cofferdam  with  a  steel  cuttmg 
edge,  the  walls  of  the  working  chambers  being  rein- 
forced with  rods,  as  shown^in  Fig.  2.  The  work  of 
sinking  the  caissons  was  carried  on  continuously  day 
and  night,  as  no  forms  were  required.  After  the  cais- 
sons were  dredged  to  a  depth  of  40  ft.,  it  was  decided  to 
place  the  reinforced  concrete  dock.  A  view,  looking 
west,  of  the  caisson  for  pier  No.  2  is  shown  in  Fig.  3. 
This  view  shows  the  method  of  excavating  the  material 
and  also  shows  a  portion  of  the  working  track.  The 
shafting  for  the  deck  of  the  caisson  was  embedded  in 
the  concrete  and  was  carried  to  a  point  above  the  water 
level,  on  top  of  which  was  placed  the  air  lock.  The 
concrete  for  the  deck  was  placed  under  water,  even 
though   it  was   accomplished   with    considerable   diffi- 


Fig.  3. — View  of  caisson  No.  2,  looking  east. 

culty,  the  remaining  63  ft.  being  sunk  under  air  pres- 
sure. The  maximum  pressure  required  for  the  sinking 
of  pier  No.  2  was  47  lbs.  per  square  inch.  Great  care 
was  exercised  in  choosing  men  for  this  work,  and  only 
those  who  had  previous  experience  on  caisson  work 
were  engaged.  The  length  of  time  which  the  men 
worked  under  the  maximum  air  pressure  was  45  min- 
utes. A  hospital  lock  was  installed  at  Mud  Lake,  and 
those  afflicted  with  "bends"  during  the  sinking  of  the 
caissons  were  at  once  treated  by  the  usual  air  method. 
The  caisson  for  pier  No.  3  was  of  the  same  size, 
except  that  the  depth  was  much  less,  and  the  methods 
used  for  sinking  it  were  similar  to  those  just  describ- 
ed. Pier  No.  3,  above  the  caisson,  has  the  same  dimen- 
sions as  pier  No.  2. 

The  work  was  carried  on  under  the  direction  of  Mr. 
C.  W.  P.  Ramsay,  engineer  of  construction,  from  the 
design  of  Mr.  P.  B.  Motley,  engineer  of  bridges  for  the 
Canadian  Pacific  Railway.  The  foundations  were  con- 
structed by  The  Foundation  Company,  Limited,  Mon- 
treal and  Vancouver,  Mr.  A.  L  Campbell,  superinten- 
dent.— Engineering  and  Contracting. 


Use  and   Cost  of  Concrete   Pedestal    Piles 

IN  a  thesis  submitted  for  the  degree  of  B.Sc.  at  tlie 
Georgia    School   of   Technology,     Atlanta,     Ga., 
Walter  Grady  Miller  presents  a  comprenensive 
report  on  the  foundation  for  the  Fulton  County 
Courthouse,  Atlanta.    After  discussing  the  general  fea- 
tures of  the  building,  the  nature  of  the  sub-soil,  etc., 
he  describes  in  detail  the  pile  foundation. 

The  essential  duty  of  the  pile,  according  to  the  the- 
sis, is  to  transmit  a  certain  load  which  cannot  be  car- 
ried by  spread  footings  on  account  of  unreliable 
ground,  to  the  firmer  and  more  reliable  sub-soil.  It 
performs  this  duty  by  its  direct  bearing  on  the  sub-soil 
under  its  base,  and  1)y  the  friction  of  its  surface  with 
the  soil  penetrated. 

In  the  first  case,  the  pile  acts  as  a  column  loaded  at 
the  top  by  the  footing,  and  transmitting  its  load  to  the 
firmer  sub-soil  at  its  base;  in  the  second,  the  frictional 
resistance  is  transmitted  to  the  sub-soil  by  a  conoid  of 
pressure.  If  the  intermediate  soil  between  the  upper 
and  the  lower  end  of  the  pile  happens  to  be  a  very  soft 
clay  or  quicksand,  the  frictional  resistance  will  be 
greatly  reduced,  and  the  load  carried  will  depend  chief- 
ly on  the  bearing  area  developed  by  the  base  of  the  pile. 
It  is  thus  seen  that  the  pile  with  an  enlarged  base  is  in 
many  cases  a  necessity  while  in  many  cases  it  is  from 
certain  points  of  view  advantageous  to  use  such  a  pile. 

The  Work  at  Atlanta 

The  successful  bidder  for  the  pile  foundations  on 
the  work  described  was  the  MacArthur  Concrete  Pile 
&  Foundation  Company,  which  has  developed  in  the 
last  few  years  the  pedestal  pile.  The  essential  feature 
of  this  pile  is  an  enlarged  base.  In  constructing  this 
pile  a  heavy  cylindrical  casing  is  driven  to  the  required 
depth,  usually  to  refusal  under  a  specified  number  of 
blows  of  definite  weight.  A  batch  of  concrete  is  then 
placed  in  the  hollow  cylinder,  to  be  followed  by  a  ram- 
mer. The  cylinder  is  raised  a  little  and  the  rammer  is 
driven  downward,  enlarging  the  base  of  the  pile  into  a 
bulb  or  pedestal.  This  process  is  continued  until  a 
base  of  required  size  is  developed,  after  which  the  ver- 
tical pile  is  completed  by  filling  the  cylinder  with  con- 
crete and  gradually  withdrawing  the  casing. 

One  advantage  of  the  enlarged  base  pile  over  the 
ordinary  taper  pile  lies  in  the  fact  that  the  latter  has 
a  tendency  to  be  "driven  down"  as  a  post  with  a  sharp- 
ened end  drives  much  more  easily  than  one  with  a 
blunt  end.  An  enlarged  base  pile,  on  the  other  hand, 
strongly  resists  any  "driving  down"  action. 

Methods  Used  in  Pile  Driving 

The  pile  driver  used  on  the  Atlanta  work  consist- 
ed essentially  of  a  steam  hammer,  suspended  betweeri 
two  heavy  timber  uprights,  which  served  as  guides  to 
hold  the  hammer  in  the  proper  position  while  raising 
or  lowering  it.  Tiie  bottom  of  the  hammer  cage  con- 
nected to  the  top  of  the  core  and  the  casing.  Tlie  core 
was  driven  until  10  blows  caused  not  over  1  in.  pene- 
tration. The  piles  were  so  designed  and  placed  that 
with  the  dead  load  and  50  per  cent,  of  the  live  load  on 
the  building  each  pile  would  have  approximately  25 
tons  on  it. 

Forty  piles  out  of  the  total  number  driven  were 
tested.  The  maximum  settlement  imder  a  maximum 
test  load  of  50  tons  was  3-16  in.  Some  piles  were  test- 
ed under  a  35-ton  load  only.  The  tops  of  the  piles  were 
required  to  be  of  various  elevations  in  different  sec- 
tions of  the  foundations,  due  to  a  sub-basement,  boiler 
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pit,  etc.,  luuiiij,''  k)vv  floor  elevations.  Under  most  of 
the  footiiif^s,  piles  were  sta^>;ered  ahoitt  3  ft.  on  centers 
in  order  to  get  the  recpiired  number  within  a  mininuini 
area,  and  this  reduced  the  size  of  the  pile  cap  coverinj^ 
them.  In  all  cases,  the  center  of  the  i)ile  was  required 
to  be  1  ft.  6  in.  from  the  edt;e  of  cap.  Accepting  2.S 
tons  as  the  approximately  correct  load  to  be  carried 
by  each  |)i!e,  the  foundation  of  jmIcs  will  carr\'  Cwhen 
the  l)uil(ling  is  about  50  ])er  cent,  live  loaded)  somc- 
tiiing  like  1,200  x  25  tons,  or  30,500  tons  k)ad.    The  cost 


of  these  piles  was  for  the  first  15  ft.  driven,  an  average 
of  85  cts.  per  vertical  ft.  For  depths  greater  than  15  ft. 
a  handbook  issued  by  the  MacArtluir  Concrete  Pile 
and  Foundation  Company,  states  that  as  a  rule,  the 
prices  will  vary  from  $1  to  $1.25  per  lin.  ft.  of  pile. 
I'or  a  very  small  or  a  very  large  job,  liowever,  the  cost 
may  run  respectively  higher  or  lower.  In  general  the 
)M-ice  per  lin.  ft.  of  the  pedestal  i)ile  is  as  low  js  that  of 
any  other  cast-in-place  pile,  and  much  lower  than  that 
of  the  cast-above-ground  pile. 


The  Prevention  of  Dampness  in  Buildings 

By   George   Melson,   F.R.I. B.A. 

OKK  of  the  most  important  points  to  observe  in  were,  into  a  series  of  small  ruts  or  ridges,  and  on  these 

building  operations  is  that  of  keeping  damp-  to  put  the  slates,  tapping  them  home  with  the  edge  or 

ness  out  of  all  parts  of  the  structure.     The  the  handle  of  his  trowel.    These  ridges  remain  and  set 

dampness  may  be  caused  by  (1)  there  being  as  such,  and  so  the  slates  only  have  bearings  at  certain 

no  damp-proof  course,  (2)   the  damp  rising  from  the  portions  of  their  surface  and  invariably  crack  or  snap 

ground,  (3)  the  damp  earth  against  the  walls,  (4)  rain  at  these  points. 


soaking  in  through  porous  parapet  walls  and  copings, 
(5)  driving  rain.s  against  walls,  (6)  burst  pipes  or 
leaks  in  roofs  and  other  causes  avoidable  by  a  proper 
state  of  repair  being  maintained.  Reyond  this  last 
cause,  wliich  should  never  obtain  at  all,  to  attempt 
after  the  building  is  occu])ied  to  remedy  any  of  the 
other  five  omissions  or  faulty  construction  is  a  costly 
operation.  For  example,  the  cost  of  inserting  a  damp- 
proof  course  into  a  wall  constructed  without  one  is 
about  as  five  or  six  to  one,  according  to  the  material 
used,  as  compared  with  the  cost  of  putting  one  in  at 
the  time  the  building  is  erected. 

The  provision  of  a  damp  course  is  in  most  towns  a 
necessity,  as  the  building  laws  require  one.  Some 
of  the  materials  in  most  common  use  for  this  pur- 
pose are  a  double  course  of  slate  in  cement,  sheet  lead, 
liard  blue  bricks,  glazed  stoneware  slabs  or  tiles,  as- 
phalt, asphalted  felt,  etc.,  such  damp  courses  laid  cost- 
ing from  about  3d.  (6  cents)  per  foot  superficial  for 
bituminous  sheeting  (in  rolls)  to  Is.  (25  cents)  per 
same  unit  for  thick  sheet  lead. 

The  chief  point  to  observe  is  that  the  damp-proof 
course  covers  the  whole  of  the  wall,  and  in  the  case 
of  slates  that  they  are  of  a  stout  quality  and  correctly 
laid  to  break  joints  and  are  properly  bedded  above, 
below  and  between  each  with  cement  mortar  gauged 
one  of  Portland  cement  to  one  of  clean  sand;  For 
appearance  sake,  and  to  prevent  a  lodgment  for  rain, 
moss,  etc.,  the  slates  are  generally  kept  back  one-half 
inch  on  the  outside  of  the  wall  and  the  damp-proof 


Sheet  lead  as  a  damp-proof  course  is  the  most  ex- 
l^ensive,  as  the  lead  should  not  be  less  than  5  lb.  per 
foot  super  in  weight.  The  bed  on  which  it  is  laid 
must  be  smooth  to  prevent  the  roughness  of  the  bricks 
or  stones  cutting  through  it,  but  at  the  same  time  its 
substance  allows  it  to  adapt  itself  to  small  irregulari- 
ties of  the  surface  on  which  it  is  laid.  One  disadvan- 
tage of  this  material  as  a  damp-proof  course  is  that 
under  heavy  loads  it  may  squeeze  out,  and  where  this 
occurs  the  stones  may  spall  off  at  the  edges,  for  which 
reason  the  use  of  sheet  lead  between  the  beds  of  stones 
forming  a  column  or  pillar  is  now  rarely  used. 

The  cost  of  laying  this  damp  course  is  certainly 
cheap,  as  it  can  be  put  to  the  exact  width  required, 
and  the  putting  of  it  into  position  is  a  simple  matter. 
Its  great  advantage,  however,  is  as  a  damp  course  to  be 
inserted  into  a  wall  built  without  one,  where  it  can  be 
rolled  up  and  unrolled  as  required  as  in  Fig.  1 ;  but 
generally  where  such  damp  courses  have  to  be  inserted 
the  cost  of  cutting  out  the  brickwork  is  so  high  that  in 
many  instances  the  total  cost  is  reduced  by  using  a  bi- 
tuminous sheeting  which  can  be  similarly  operated. 

The  use  of  a  course  of  Staffordshire  blue  bricks  set 
in  Portland  cement  as  a  damp-proof  course  is  by  no 
means  a  good  one,  as  even  the  best  of  these  bricks  are 
])orous,  and,  this  being  so,  dampness  can  rise  through 
them.  Even  where  the  brickwork  for  some  few  courses 
below  the  damp  course  level  are  of  blue  Staffordshire 
bricks  a  proper  damp-proof  course  should  be  inserted. 

Glazed  stoneware  tiles  or  slabs,  made  to  the  width 


course  pointed  up  in  cement  with  a  flush  joint.    Too     of  the  wall,  form  a  good  damp-proof  course.     They 


much  care  cannot  be  taken  to  ensure  that  whole  slates 
are  used  (and  new  ones  at  that),  for  unless  this  is  so 
a  straight  joint  occurs;  then  if  the  cement-mortar 
cracks  when  set  at  this  point  water  can  ascend  in  the 
wall  by  capillary  attraction. 

It  would  appear  to  be  a  simjjle  matter  to  lay  a  damj) 
course  of  slates  in  cement,  but  it  is  a  matter  wherein 
an  error  in  method  can  be  made,  and,  as  usual,  it  is 
one  of  those  small  errors  impossible  of  remedying 
when  covered  up.  The  cement  compo  bed  should  be' 
spread  over  the  wall  to  be  covered,  preferably  by  the 
laborer,  with  the  back  of  his  shovel,  or,  failing  that, 
by  the  bricklayer  with  his  trowel,  and  at  this  point 
the  bricklayer  should  commence  the  laying  of  the 
slates;  but  it  is  no  uncommon  practice  for  him  to  first 
of  all  cut  the  bed  of  compo  across  and  raise  it,  as  it 


may  be  anything  from  1  in.  to  3  in.  thick  and  are  9  in. 
long.  Best  stoneware  of  itself  is  practically  non-ab- 
sorI)cnt,  but  when  glazed  is  emphatically  so.  This 
material  can  also  withstand  heavy  loads.  Fig.  2 
"sliows  this  type  of  damp-proof  article,  and  Fig.  3  a 
part  of  a  damp  course  formed  of  this  material. 

The  perforations  through  the  slabs  are  of  great 
use,  forming  an  excellent  method  of  ventilating  the 
underside,  and  particularly  the  corners  and  spaces  un- 
der the  w^ooden  joists  of  ground  floors  so  necessary 
if  dry  rot  is  to  be  avoided.  Once  more  the  bricklayer 
can  spoil  the  efficiency  of  this  damp-i)roof  course  in 
the  jointing  of  the  blocks  or  slabs.  The  groove  or 
lierforation  at  the  joint  is  apt  to  become  filled  with 
mortar  when  moisture  from  the  courses  of  brickwork 
beneath   the   glazed   slab   may   rise   up   through   this 
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mortar  in  these  vertical  joints  into  the  brickwork 
above  and  thus  defeat  the  object  of  the  glazed  tile 
course  at  every  9  in.  of  its  length.  This  defect  is 
easily  avoided  by  the  foreman  seeing  that  no  mortar 
is  put  to  this  vertical  joint,  but  that  the  hole  or  per- 
foration is  left  quite  clean  and  free  from  any  jointing 
material.  An  attempt  to  overcome  this  difficulty  on 
some  jobs  is  often  made  by  filling  up  the  end  grooves 
X  and  X  in  Fig.  2  with  cement;  but  the  cement  as  used 
is  rarely  of  itself  damp-resisting,  so  that  this  method 
cannot  be  said  to  get  over  the  difficulty.  Again,  the 
cement  joint  may  crack,  when  moisture  can  rise  by 
capillary  attraction,  so  it  is  much  wiser  to  leave  the 
perforations  unfilled. 

Asphalt  as  a  damp-proof  course  is  perhaps  the  best 
of  all  materials  used  for  that  purpose  (excluding  sheet 
lead  on  account  of  its  greater  cost).  It  is  easily  laid, 
is  elastic  to  a  certain  extent,  and  yet  able  to  with- 
stand great  pressure.  There  is  also  an  entire  absence 
of  joints,  and  this  is  a  particularly  good  advantage,  as 
the  joints  in  all  other  damp-proof  courses  are  their 
weak  points.  At  the  same  time  care  should  be  taken 
to  see  that  the  asphalt  is  from  a  reputable  firm,  as 
some  are  much  too  brittle,  while  others  squeeze  under 
a  comparatively  small  load,  nor  yet  can  some  with- 
stand the  heat  as  the  better  material  can,  and  others 
are  merely  a  mixture  of  coal-tar,  pitch  and  sand. 

Before  any  asphalt  is  laid  the  brickwork  should 
be  leveled,  and  it  must  also  be  dry  and  brushed  clean, 
leaving  the  joints  well  flushed  up  with  mortar.     The 


course  of  brickwork  to  receive  the  asphalt  damp-proof 
course  should  be  laid  with  the  frog  downwards;  in 
all  other  positions  it  is  generally  laid  uppermost  to 
insure  it  being  filled  up.  The  asphalt  course  should 
be  of  an  even  thickness,  Yi  in.  or  Y\  in.,  as  may  be 
specified,  and  to  insure  this  correct  thickness  screeds 
must  be  fixed  to  the  top  edges  of  the  length  of  the 
walls  when  the  molten  asphalt  is  poured  on  and  sur- 
faced with  wooden  floats. 

In  order  to  make  quite  sure  of  the  perfectness  of 
the  jointing  necessary  say,  from  the  leaving  of?  of  one 
day  to  the  commencing  on  the  following  one,  the  last 
foot  or  18  in.  of  the  over-night  work  should  be  left 
but  y^  in.  thick,  allowing  the  next  morning's  work  to 
complete  the  thickness  insuring  a  waterproof  joint. 

Asphalted  felts  are  serviceable  as  damp-proof 
courses,  but  care  must  be  taken  to  see  that  the  one 
used  has  a  real  claim  for  that  purpose.  Some  simple 
tests  to  judge  the  quality  and  usefulness  of  some  of  the 
felts  on  the  market  are  as  follows :  (a)  To  fold  up  the 
corners  in  such  a  manner  as  to  form  a  tray,  and  if  such 
tray  will  retain  water  for  twenty-one  days,  leaving 
the  underside  of  the  felt  perfectly  dry,  the  sample  may 
be  considered  good  enough  for  its  purpose;  (b)  pull 
the  sample  to  pieces  tq  see  that  each  and  every  fiber 
is  thoroughly  coated  with  asphalt  or  bitumen.  This 
last  is  important,  as  in  the  position  in  which  it  is  to 
be  used  its  edges  would  harbor  insects,  fungus,  etc., 
if  the  felt  was  not  saturated  with  bitumen  to  prevent 
it   rotting.     This   liability   to   rot  is  one  of  the   great 


The  Prevention  of  Dampness  in 
Buildings,  Illustrating  Some  of  the 
Remedies  Suggested. 


Fig.   7 — Showing  Arrangement  of  Damp  Course 
to  Resist  Upward  pressure  of  Water 


Fig.    2 — A    Glazed    Stone 

ware  Slab  as  a  D.imp- 

proof  Course 


Fig.  6 — Damp  Course  on  Outside  of  Wall  Be- 
low  Grade    and   Extended   Through   Wall    to 
Form  Top  Surtace  of  Cellar  Floor 

\,trmnf  Pointing, 
6rourKHirt:\ 


SE-      ?— Portion      of      a      Wall 

Wherein  the  Slab  Shown  in  Fig. 

2  18  used  as  a  Damp  Course 


Aspha'- 


Concrtft: 


MA  ■ 


PiK.     * — A     Damp 
Course  of  Slate 


Fig.  5 — Wall  Rendered  Damp 
Proof  with  Asphalt  and  Half- 
briclt  Built  against  it :  or  a 
space  Left  in  the  Brick  Work 
and  Hot  Asphalt  Poured  In  at 
Short  Hights  of  the  Work 
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Mortar 
Droppingi 


Fig      8 — Dry     Area     Where 

Floor     and     Pavement     Are 

Practically  Level 


Fig.    9 — ^A    Cheap    Form    of 
Dry  Area  Common  In  Lami- 
nated Stone  Countries 

The  Prevention  of  Dampness  in  Buildings. 


Fig.  10 — Case  Where  Mortar 

Droppings    Cause    Dampness 

by  Capillary  Attraction 


disadvantages  of  felts  as  damp-proof  courses,  and  as 
such  some  of  the  makes  on  the  market  hardly  come 
within  the  meaning  of  the  model  by-laws  of  the  Local 
Government  Board,  "or  other  durable  material  im- 
pervious to  moisture,"  for  which  reason  asphalted  felts 
are  not  permissible  in  some  towns  as  a  damp-course 
material.  Some  of  the  best  makes  of  asphalted  felts 
are  guaranteed  by  the  makers  as  being  both  "durable" 
and  "impervious  to  moisture." 

The  second  heading  mentioned  as  a  cause  of  damp- 
ness in  buildings  is  that  of  dampness  rising  from  the 
ground.  To  overcome  this  cause  of  dampness  the 
model  by-laws  provide  for  a  layer  of  good  cement  con- 
crete rammed  solid,  at  least  6  in.  thick,  to  be  put  over 
the  site  to  seal  the  ground  air. 

The  number  of  voids  in  soils,  as  also  their  power 
of  holding  water,  varies;  but  it  may  be  said  that  all 
contain  in  smaller  or  larger  quantities  certain  volumes 
of  "ground  air"  at  the  surface  and  "ground  watei-" 
below.  As  the  latter  rises  or  falls,  according  to  the 
heaviness  of  the  rainfall,  so  the  "ground  air"  in  the 
pores,  so  to  speak,  of  the  soil  rise  and  fall,  being  on 
occasions  expelled  from  the  ground ;  also  this  ground 
air  is  drawn  from  the  soil  beneath  a  house  on  account 
of  the  greater  warmth  of  the  rooms  over  the  site; 
also  a  rising  temperature  or  a  falling  atmospheric 
pressure  may  extract  or  draw  out  such  ground  air. 

Ground  air  is  always  impure,  often  resulting  from 
the  decomposition  or  decaying  of  vegetable  or  organic 
matter,  or  from  soakages  from  defective 'drains,  cess- 
pools, etc.,  hence  the  great  need  of  the  asphalting  or 
concreting  over  the  site,  as  required  by  the  model  by- 
laws. 

The  concrete  used  for  this  purpose  must  be  "good," 
but  it  is  certain  that  a  large  proportion  of  the  con- 
crete put  over  sites  is  mere  rubbish,  often  being  mere- 
ly placed  on  top  of  the  ground,  the  turf  not  even  being 
removed.  The  by-law  does  not  ask  for  the  concrete 
to  be  floated  to  a  smooth  surface  on  top.  It  is  to  be 
regretted  that  it  does  not,  as  it  would  the  better  en- 
sure, at  any  rate,  the  top  half  of  the  6  in.  of  concrete 
acting  efTectively,  as  some  of  the  concrete  put  down 
by  speculating  builders  is  deplorable. 

It  is  possible  that  in  basements  the  floor  may  be 
below  the  standing  level  of  water,  when,  in  addition 
to  preventing  the  water  entering  the  side  walls,  it 
may  be  desirable  to  make  the  basement  practically  a 
water-tight  tank ;  and  in  cases  where  great  pressure 
of  water  is  found  it  may  even  be  necessary  to  rein- 
force the  concrete  over  the  site  in  order  to  prevent  it 
being  lifted  by  the  upward  pressure  of  the  water.   Sev- 


eral methods  of  making  basements  water-tight  are 
shown  in  Figs.  5,  6  and  7. 

In  these  same  illustrations  are  shown  methods  of 
sealing  the  basement  side  walls  against  dampness  com- 
ing in  through  them  by  reason  of  the  damp  earth  next 
them,  which  was  mentioned  as  the  third  cause  of  damp- 
ness in  buildings.  Some  such  provision  is  always 
necessary  when  the  lowest  storey  of  any  building  is 
below  the  level  of  the  surface  of  the  ground.  In  the 
words  of  the  model  by-laws,  "that  where  any  part  of 
a  floor  of  the  lowest  storey  of  such  (new  building) 
shall  be  intended  to  be  below  the  level  of  the  surface 
of  the  ground  immediately  adjoining  the  exterior  of 
such  storey,  and  so  that  the  ground  shall  be  in  contact 
with  the  exterior  of  such  wall,  he  shall  cause  such 
storey  to  be  enclosed  with  double  walls,  having  an  in- 
tervening cavity  between  such  walls  of  a  width  of 
2y2  in.,  and  extending  from  the  base  of  such  walls  to 
a  height  of  6  in.  above  the  surface  of  the  ground  im- 
mediately in  adjoining  the  exterior  of  such  storey." 

Several  forms  of  cavity  walls  and  dry  areas  are 
shown  in  Figs.  8  to  13. 

Care  must  be  taken  to  observe  that  mortar  fallen 
into  the  cavity  between  the  two  thicknesses  of  brick- 
work does  not  defeat  the  object  of  the  hollow  ways  by 
allow^ing  moisture  to  be  drawn  across  it  and  up  the 
interior  wall  by  capillary  attraction,  as  shown  in  Fig. 

Dampness  of  Parapet  Walls 

Parapet  walls  are  generally  built  of  facing  bricks 
— at  any  rate,  on  one  side — and  this  class  of  brick  is 
more  frequently  porous  than  that  used  for  the  geneial 
brickwork,  so  consequently  it  behooves  the  architect 
to  find  some  means  of  preventing  water  penetrating 
downwards  through  the  brickwork  forming  the  para- 
pet. One  method  is  to  bui'.d  the  whole  of  the  parapet 
wall  in  cement-mortar,  and,  even  better  still,  to  in- 
sert one  of  the  damp-proof  courses  already  mentioned. 
Even  when  stone  copings  replace  brick-on-edge  and 
tile  creasing  the  same  need  for  keeping  water  out  ob- 
tains, the  stone  being  porous.  Where  it  is  possible  it 
is  much  preferable  for  the  slates  to  go  over  the  gable 
ends  of  walls  and  form  verges  rather  than  have  parapet 
walls  to  them. 

Driving  rains  are  a  very  common  cause  of  damp- 
ness in  buildings,  particularly  where  the  latter  are  in 
exposed  positions.  This  condition  may  be  met  by 
building  with  hollow  walls  or  by  tile  hanging  them. 
Where  the  need  of  prevention  of  dampness  from  this 
cause  has  been  overlooked  resort  has  to  be  made  to 
covering  the  walls  with  slates  or  tiles  afterwards.' 
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Other  endeavors  tliat  have  been  tried  are  applying 
hot  boiled  oil  to  the  brick  walls  with  a  large  paint 
or  similar  brush.  Dry  weather  should  be  chosen  for 
this  coating  or  coatings,  and  preferably  a  sunny  day, 
when  the  walls  will  have  been  warmed  by  tiie  sun. 

Hot  tar  and  melted  pitch  have  been  employed  for 
the  same  purpose,  -in  the  same  manner,  and  often  to 
improve  the  appearance  of  the  wall  crushed  shells  or 
clean  sand  is  thrown  on  to  the  tarred  surface  before 
it  has  set  hard. 

Treatment  of  Brickwork 

Another  method  that  has  been  tried  is  to  give  the 
I)rickwork  a  coat  of  soft  soap,  followed  by  a  coat  of 
alum.  There  are  also  fluids  specially  made  for  the 
purpose  of  filling  the  pores  or  voids  in  the  l^ricks 
and  so  stopping  their  porosity. 

Lack  of  proper  maintenance  forms  the  sixth  cause 
of  dam])ness  in  ])uildings  and  is  unliai)i)ily  the  most 
common  of  all.  'i'he  ways  in  which  slates  or  tiles 
get  cracked  or  broken  are  countless.  Workmen  re- 
pairing or  renewing  glass  in  skylights,  cleaning  out 
gutters,  telephone  linesmen,  are  all  responsible  lor 
such  breakages. 

It  is  not,  however,  only  l)y  cracked  or  broken  slates 
that  rain  water  is  let  into  tlie  most  vulnerable  part  of 


narrow,  leaving  a  space  instead  of  giving  a  lap,  and 
as  this  is  the  lowest  end  of  the  roof,  where  the  water 
collects  in  larger  quantities,  and  where,  consequently, 
the  best  lap  is  needed,  rain  soon  finds  its  way  througli, 
but  instead  of  plastered  ceilings  indicating  the  leakage 
the  water  soaks  into  the  brickwork,  and  appears  soon 
after  in  stains  on  the  ])aper  of  the  walls  of  the  room. 

Cause  of  Leaky  Roofs 

Often  roofs  become  leaky  by  reason  of  the  timbers 
of  the  roof  settling,  or  by  insufficiency  of  strength  to 
support  the  roof  covering  and  workmen  at  times  of 
repair  or  the  additional  weight  of  snow,  at  other  times. 
Tn  such  cases  the  roof  should  be  strengthened  by  strut- 
ing  or  firring  it  up. 

The  use  of  narrow  strii)s  of  slate  held,  often,  in 
])osition  by  one  nail  (two  being  impossible  in  the 
width)  instead  of  using  slate  and  a  half  or  double 
slates  is  a  cause  of  leaks  in  roofs,  the  small  strips  fre- 
qucnth'  getting  displaced. 

The  careless  or  wilful  boiling  of  leadwork  in  hips 
and  valleys  may  lead  to  drops  of  water  entering  the 
roof,  as  al.so  the  use  of  slates  holed  incorrectly  and  re- 
versed end  for  end. 

On  zinc  or  lead 'flats  rain  often  drives  or  is  drawn 
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Fig.    15 — Types   of  Ties   for 
Hollow  Walls 


a  building — the  roof;  it  is  sometimes  caused  by  an 
absence  of  proper  lap  in  the  slating  in  the  first  place. 
The  insufficiency  of  lap  may  not  be  all  over  the  sur- 
face of  the  roof,  and  even  if  it  is  it  may  not  be  neces- 
sary to  strip  the  lot,  but  rather,  as  a  trial,  it  would 
be  best  to  strip  a  patch  about  4  ft.  super,  around  where 
the  water  is  penetrating  and  to  give  an  extra  lap  to  the 
tiles  or  slates  if  able  to  do  so,  or  pieces  of  zinc  can  be 
inserted  between  the  slates,  pushed  up  as  far  as  the 
nails  will  allow,  but  showing  below  the  edge  of  the 
slate. 

Slaters  may  vary  the  lap,  and  they  frequently  do 
do  so.  Starting  with  the  specified  lap  at  the  bottom, 
they  gain  the  confidence  of  the  clerk  of  works  at  the 
outset,  and  he  is  perhaps  thereby  induced  not  to  jiay 
the  strictest  attention  to  the  slating  work,  and  is 
consequently  'diddled"  by  loss  of  lap  higher  up  the 
roof.  However,  the  fault  is  not  as  bad  as  it  could  be, 
as  if  there  is  to  be  any  change  in  the  lap  it  is  more 
necessary  to  have  a  larger  one  at  the  bottom  than  at 
the  top  of  the  roof,  as  the  greatest  volume  of  water 
collects  at  the  former  end. 

.Another  cause  of  water  finding  its  way  through  a 
slated  roof  is  that  the  undereaves  course  is  often  too 


by  capillary  attraction  over  badly  constructed  rolls. 
The  cloak  of  the  lead  covering  of  a  roll  should  always 
be  on  the  opposite  side  to  that  of  the  prevailing  winds 
or  rains.  If  flats  are  liable  to  be  much  walked  on  bat- 
tens should  be  placed  on  them  after  the  manner  of 
snow  gratings,  and  the  same  precaytion  should  be 
adopted  in  slated  roofs  by  providing  cat  or  duck-lad- 
ders for  access  to  the  various  parts  of  the  roofs. 

Other  Causes  of  Dampness 

Other  causes  of  dampness  are  leaky  or  choked-u|> 
gutters.  Both  defects  are  heralded  by  falling  or  run- 
ning water,  and  there  is  no  excuse  for  gutters  remain- 
ing in  their  bad  condition  long  enough  to  cause  real 
dampness  U>  the  walls.  In  searching  lead  gutters  for 
defects,  it  is  necessary  to  wipe  the  inside  surface  dry 
to  find  the  crack,  which  will  generally  be  nc>ticed  b)' 
water  oozing  from  it. 

Other  items  in  a  building  requiring  periodical  in- 
spection to  avoid  dam])ness  entering  arc  skylights, 
the  timbers  and  putt}'  of  which  rot  with  time  unless 
properly  coated  with  paint  at  regular  intervals ;  and, 
lasth',  it  is  necessary  to  keep  all  drains  in  good  and 
clean  working  order. 
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The  Qualities  of  Sheet  Asphalt* 

By  George  Nortont 

WITHIN  tlic  past  few  yeais  rertain  changes 
have  occurred  in  traffic  conditions  which 
have  largely  eliminated  one  former  stand- 
ard road  construction  and  it  is  well  to  look 
forward  to  the  effect  of  these  cha-.;f;es  upon  sheet  as- 
phalt through  the  introduction  of  he;ivv  motor  traffic. 
The  truck  with  wheel  load  of  5,000  ll->^'  i  d  upwards 
is  now  common  on  such  pavernei  is.  I  c,  a  pavement 
now  laid  which  is  to  endure  at  1  -ast  20  years  in  the 
future,  wheel  loads  of  10,000  Ibt-.  t  ■  more  may  reason- 
ably be  expected.  To  meet  these  conditions  there  must 
be  sufficient  base  to  carry  the  load,  siilTicient  tensile 
strength  in  the  surface  to  withstand  the  tractive 
stresses  and  all  possible  adhesion  or  resistar.ce  be- 
tween top  and  base  to  prevent  relative  movement. 

The  notes  here  presented  are  from  experience  in 
the  maintenance  of  asphalt  in  Buffalo,  N.Y. 

The  first  sheet  asphalt  was  there  laid  in  1878  and 
more  or  less  has  been  laid  every  year  since  then. 
About  five  and  one-half  million  yards  have  been  laid 
of  which  about  four  and  one-third  million  remain.  The 
oldest  in  service  is  9,000  yards  laid  in  1881  and  26,000 
in  1882.  About  two  million  yards  are  20  years  old  or 
more.  An  average  life  of  at  least  21  years  is  expected. 
Much  of  this  pavement  was  laid  on  6  inches  of  natural 
cement  concrete  for  a  base.  On  some  of  these  streets 
there  are  now  appearing  small  circular  depressions 
without  rupture  of  surface.  It  is  assumed  that  these 
are  due  to  a  breaking  down  of  the  base  by  heavy  traffic 
loads.  Tiiese  will  undoubtedly  be  followed  by  a  cor- 
responding break  in  the  surface.  Under  this  assump- 
tion of  cause  and  effect,  this  base  is  not  sufficient. 
This  6  inches  of  natural  cement  concrete  may  be  equal 
in  carrying  strength  to  4  or  5  inches  of  Portland  cement 
concrete,  and  such  may  therefore  be  assumed  as  of 
doubtful  strength  for  a  satisfactory  foundation. 

Many  English  cities  are  now  using  from  8  to  10 
inches  and  even  12  inches  of  concrete  for  pavement 
base.  This  change  has  arisen  from  their  earlier  and 
more  extensive  experience  with  heavy  motor  traffic. 

In  the  large  cities  it  is  also  necessary  to  route 
heavier  loads  up  to  30  or  40  tons  over  some  streets. 
At  present  we  use  a  6-in.  Portland  cement  base  on  all 
pavements,  but  this  will  now  be  increased  to  8  ins. 
on  certain  heavy  traffic  streets. 

No  base  should  be  expected  to  hold  over  extended 
settlements  in  the  underlying  soil,  but  should  not  shear 
down  over  small  depressions  or  soft  places. 

If  we  assume  the  circumference  of  one  of  the  above 
noted  pothole  depressions  as  30  inches  in  a  6-inch  base 
there  would  be  180  sq.  ins.  in  shear.  At  the  common 
assumption  of  60  lbs.  per  sq.  in.  for  concrete  shear,  the 
safe  working  load  would  be  10,800,  lbs.,  or  a  safe 
.strength  for  motor  truck  loads  but  not  for  occasional 
loads  of  15,000  or  20,000  lbs.  per  wheel. 

With  a  satisfactory  base  provided,  the  strength  of 
the  top  must  be  considered.  With  a  motor  develoi)- 
ing  60  h.p.  at  10  ft.  per  second,  the  tractive  effort  on 
each  of  two  wheels  would  be  1,650  lbs.  If  this  be  dis- 
tributed over  8  inches  of  wheel  face  there  is  a  tensile 
stress  of  200  lbs.  per  lin.  in.  of  tire  transferred  to  the 
pavement  surface.  If  this  be  resisted  by  but  one  inch 
in  depth  of  surface  there  is  a  stress  of  200  lbs.  per  sq. 
in.  within  the  a.sphalt  surface.  Will  it  always  stand 
it?    With  a  plastic  top  mixture  there  will  undoubted- 
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ly  be  some  surface  displacement ;  with  a  hard  mixture 
or  in  cold  weather  may  not  a  thin  top  be  ruptured? 
These  are  only  offered  as  suggestive  questions  to  those 
who  have  inclined  toward  a  thin  surface,  or  for  the 
possible  effect  upon  surface  repairs  where  new  material 
in  a  thin  layer  may  not  be  thoroughly  welded  to  the 
underlying  material. 

The  Binder  Course 

This  question  of  surface  movement  under  traffic 
naturally  leads  to  consideration  of  the  binder  course. 
What  is  here  said  may  be  considered  as  hearsay  in 
accepted  asphalt  practice.  Buffalo  has  continued  to 
use  the  open  binder  although  the  close  binder  is  most 
generally  recommended  and  used.  We  have  continu- 
ed the  use  of  open  binder  after  full  and  conservative 
consideration  that  there  are  yet  sufficient  sound  the- 
oretical reasons  only  to  be  set  aside  by  proved  results. 
The  main  function  of  a  binder  course,  as  the  name  im- 
plies, is  t'.  connect  the  wearing  surface  with  the  base. 
Another  tunction  may  be  considered  as  that  of  pro- 
tecting the  surface  from  moisture  in  or  upon  the  base. 
No  material  adhesion  of  any  binder  to  a  concrete  base 
may  be  expected  unless  possibly  through  an  applied 
paint  course.  With  an  open  binder  thoroughly  rolled 
111  a  thin  layer  the  sharp-edged  pieces  of  stone  must 
be  forced  into  all  inequalities  of  the  concrete  base  and 
to  a  greater  extent  than  if  partially  supported  by  a  mat-, 
rix.  The  topping  when  rolled  on  this  open  binder  is 
forced  down  and  into  the  interstices  from  yi  to  ^  in., 
thus  forming  an  asphaltic  concrete  having  much  sta- 
bility and  integral  with  the  topping. 

An  argument  in  favor  of  the  close  binder  is  that  it 
resists  disturbance  during  the  laying  of  the  top  and 
may  even  be  safely  used  for  some  light  traffic.  But 
this  very  advantage  introduces  the  well  known  diffi- 
culty of  making  proper  adhesion  where  the  surfaces 
are  smooth  and  have  dust  and  increases  the  danger  of 
cleavage  or  movement  along  the  joint  plane.  For  re- 
sistance against  lateral  forces  there  appears  a  material 
advantage  for  open  binder  into  which  the  surface 
mixture  may  be  so  forced  as  to  obtain  positive  bond. 

Another  possible  advantage  of  the  open  binder  is 
that  it  provides  a  small  but  distinct  drainage  course 
for  water  passing  the  surface  at  car  tracks  or  through 
breaks. 

The  points  here  intended  to  be  emphasized  are  that 
the  standard  sheet  asphalt  is  a  paving  material  hav- 
ing excellent  resistance  to  wear  when  properly  nip- 
ported.  This  support  must  be  not  only  vertical  by 
provision  of  a  stable  base,  but  lateral  by  a  sufficient 
thickness  within  itself  to  withstand  tensile  traffic 
stresses  without  tearing  and  having  continuity  to 
transfer  these  stresses  to  the  base  in  the  most  direct 
manner.  Unless  these  supports  are  fully  provided 
this  pavement  can  not  successfully  meet  the  increased 
traffic  requirements  most  evident  for  the  future. 

Surface  finish  for  concrete  was  given  attention  by 
the  Board  of  Water  Supply  of  the  City  of  New  York 
HI  connection  with  bridge  construction  on  the  Catskill 
aqueduct,  and  of  several  methods  examined  for  secur- 
ing even,  clean  textures  the  use  of  selected  aggregate 
of  pink  granite  for  mortar  facing  was  successful  in 
special  cases,  according  to  the  board's  annual  report. 
I  he  mixture  was  poured  bv  the  aid  of  a  sheet-iron 
diaphrasrm.  moved  as  the  backing  was  poured,  the  fac- 
me  and  backing  being  thus  placed  as  a  monolith  Ex- 
periments showed  that  the  most  practical  wavs  of  treat- 
ing concrete  surfaces  were  by  pneumatic  hammers  and 
by  sandblasts. 
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From  the  Saskatchewan  Capital 

Correspondence  of  the  Contract  Record 

Rl'^GlNA  was  tlic  scene  of  active  constriiclioiial 
development  last  year,  despite  the  financial 
stringency  which  obtained  during  the  closing 
months.  While  the  building  permits  amount- 
ed only  to  $6,302,945,  a  great  many  structures  were 
erected  for  which  permits  were  taken  out  in  1912. 
Among  the  latter  were  the  G.  T.  P.  hotel  building  at 
a  cost  of  $1,000,000,  the  McCallum,  Hill  &  Company 
building,  estimated  to  cost  $500,000,  and  the  Canada 
Life  Assurance  Company's  new  six-storey  building,  all 
of  which  have  been  described  at  various  times  in  the 
Contract  Record. 

Among  the  buildings  of  more  than  passing  interest 
erected  last  year  were  the  Normal  School,  designed  by 


The  new  R.C.  Cathedral  at  Regina. 

Messrs.  Storey  &  Van  Egmond  and  built  at  a  cost  of 
$250,000,  and  the  new  Roman  Catholic  Cathedral, 
which  cost  over  $200,000.  Another  building  of  note 
was  the  Telephone  l^lxchange  Building,  the  erection  of 
which  entailed  an  expenditure  of  $75,000.  It  speaks 
well   for  the   general   business   development   of   both 


Regina  and  the  province  that  during  1913  the  space 
occupied  by  departmental  stores  increased  three-fold. 
In  this  field  the  most  noteworthy  addition  was  the 
Sherwood  departmental  store,  erected  at  a  cost  of 
$420,000.  Last  year  also  witnessed  an  extensive  addi- 
tion to  Regina's  jiioneer  departmental  store,  that  of 
the  R.  H.  Wilhams  Company. 

Mention  has  only  been  made  of  a  few  of  the  build- 
ings deserving  of  note.  There  were  a  number  of  struc- 
tures for  the  School  Trustees ;  an  addition  to  the  Col- 
legiate Institute,  costing  $100,000;  a  new  Provincial 
Jail,  costing  $250,000,  and  the  arena,  built  at  a  cost  of 
$1.50,000;  but  enough  has  been  said  to  show  that  the 
constructional  development  of  Regina  is  proceeding 
satisfactorily  and  that  the  city  is  not  located  in  a  zone 
of  depression. 

It  is  of  passing  interest  to  mention  that  Regina  is 
one  of  the  few  Canadian  cities  which  showed  an  in- 
crease in  bank  clearings  last  year,  the  figures  being 
$132,087,457,  as  compared  with  $115,727,647  for  1912. 


'Jlie  building  permits  issued  in  the  city  of  Toronto 
last  year  amounted  to  $27,038,624,  thus  practically  ty- 
ing with  the  total  for  1912,  which  was  $27,401,761. 
Last  month's  returns  were  $1,448,768,  com]>ared  with 
$1,936,685  for  December,  1912.  Tlic  number  of  per- 
mits issued  in  1913  was  9,084  and  in  the  preceding  year 
10,217. 


The  report  of  the  delegates  ai)pointed  by  the  British 
Board  of  Trade  to  the  sixth  Congress  of  the  Interna- 
tiona! Association  for  Testing  Materials,  at  New  York 
last  year,  has  recently  been  issued.  The  delegates  re- 
port that  on  all  points  which  appeared  important  to 
the  liritish  representatives  the  decisions  arrived  at  by 
the  Congress  were  satisfactory  to  them.  The  report 
asserts  that  there  is  general  consent  that  if  interna- 
tional specifications  for  iron,  steel  and  cement  could 
be  agreed  upon,  advantage  would  result.  The  dele- 
gates make  tlie  following  recommendations  for  the  con- 
sideration of  the  lioard  of  Trade: — (1)  Tliat  his  Ma- 
jesty's Government  recognize  the  International  Asso- 
ciation for  Testing  Materials  by  continuing  to  appoint 
delegates  to  the  periodical  Congresses,  with  instruc- 
tions as  to  their  dutjes;  (2)  that  a  subvention  to  the 
funds  of  the  Association  should  be  made  cither  direct- 
ly or  through  the  departments  interested  in  the  work 
of  the  As,sociation ;  and  (3)  that  should  the  Congress 
meet  in  London  in  1918,  his  Majesty's  Government 
should  accord  the  Congress  official  recognition. 


Normal  School.  Regina,  erected  at  a  cost  of  $2.S0,000.     Architects,  Messrs.  Storey  S"  Van  Egmond. 
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Correct    and    Incorrect    Methods    of 

Factory   Lighting 


By  G.  H. 

TliE  economic  value  of  good  illumination,  aside  Irom 
accidcnl  prevention,  is  evident  in  the  greater  facility 
with  which  an  employee  can  work  under  good  il- 
lumination and  the  greater  accuracy  with  which 
gauges  can  be  read  and  tools  can  be  set.  One  large  manu- 
facturer, on  investigating  his  lighting  conditions,  found  cer- 
tain departments  in  which  the  operatives  were  practically 
idle  for  about  an  hour  a  day  during  the  winter  months,  solely 
on  account  of  darkness.  Good  artificial  illumination  can  be 
furnisjicd  in  such  a  factory  for  eight  hours  a  day  at  a  cost 
equivalent  to  about  five  minutes  of  the  time  of  the  workmen 
benefited.  This  illustrates  the  extravagance  of  poor  light- 
ing. I-"or  a  great  variety  of  conditions  good  illumination 
reduces  the  manufacturing  cost  by  increasing  production, 
raising  the  quality  of  workmanship  and  reducing  the  number 
of   defective   parts   and   "seconds." 

Accident  Prevention 

The  phase  of  accident  prevention  is  illustrated  in  the 
case  of  the  foundry  or  other  shop  where  cranes  or  other 
powerful  machinery  are  in  operation.  The  likelihood  of 
crane  and  elevator  accidents  is  greatly  reduced  with  proper 
lighting.  In  the  foundries  and  yards  of  a  plant  it  is  prac- 
tically impossible  to  eliminate  irregularities  under  foot.  If 
not  illuminated,  these  may  readily  cause  falls,  with  resulting 
injuries;  and  in  foundries  where  molten  metal  is  carried 
and  hot  metal  abounds  they  may  often  cause  serious  Inirns. 
Even  though  guarded  to  the  fullest  extent,  powerful  mach- 
inery presents  a  menace  unless  the  operatives  are  given  an 
opportunity  to  see  and  thus  avoid  the  danger  points. 

As  to  the  preservation  of  the  eyesight,  there  are  many 
manufacturing  operations  which  cannot  be  carried  on  with- 
out accurate  visual  inspection.  Some  of  these  produce  con- 
siderable strain  even  under  good  illumination,  and  to  require 
their  performance  under  poor  illumination  is  certain  to  result 
in   more   or   less   rapid  impairment  of  vision. 

Undoubtedly  a  higher  intensity  of  illumination  is  needed 
in  most  workrooms,  but  there  are  other  features  of  equal 
and  sometimes  greater  importance.  The  minimum  intensity 
acceptable  generally  depends  upon  the  reflecting  power  of 
the  surfaces  to  be  seen,  the  fineness  of  the  detail  to  be  ob- 
served, the  time  of  observation  and  the  closeness  of  appli- 
cation. Unless  glare  be  introduced,  a  higher  intensity  of 
light  is  rarely  objectionable,  except  from  the  standpoint  of 
cost.  The  gain  secured  by  the  increase  of  intensity  is  not 
proportional  to  the  intensity,  and  there  is  a  point  beyond 
which   the   gain   would   not   warrant   the   additional   cost. 

The  most  common  defect  in  lighting  is  excessive  glare 
and  absence  of  diffusion.  Glare  may  emanate  directly  from 
the  light  source  or  be  reflected  to  the  eye  by  a  glossy  surface; 
it  can  also  be  caused  wherever  excessive  contract  of  in- 
tensity appears  in  adjacent  fields  of  vision.  The  dazzling 
effect  is  unpleasant  and  interferes  with  seeing.  Under  con- 
tinued exposure  eyestrain  and  even  permanent  injury  to  the 
eye  may  result.  An  unshielded  light  hung  over  a  machine 
is  a  common  source  of  eye  fatigue.  The  glare  may  not  be 
so  evident  on  first  glance,  but  when  the  workman's  eyes 
have  been  subjected  to  such  light  for  a  long  time  discomfort 
and   inability   to   see   result. 

Use  of  Reflectors 

The  workman  frequently  complains  of  insufficient  light 
when  in  reality  the  intensity  may  be  higher  than  is  required 


Stickney 

for  the  work.  In  case  an  attempt  is  made  to  correct  this  by 
installing  a  larger  light,  the  workman's  eyes  are  subjected 
to  a  still  more  severe  strain.  The  proper  correction  should 
be  to  shield  the  light  by  means  of  a  proper  reflector.  As 
such  a  reflector  would  tend  to  direct  more  of  the  light  upon 
tlie  work,  the  working  intensity  would  be  increased;  hence 
in  many  cases  it  may  be  possible  to  reduce  the  size  of  the 
lamp,  or  relocate  it  so  as  to  enlarge  the  area  illuminated. 

When  a  light  cannot  be  removed  entirely  from  the  field 
of  vision  its  brilliancy  should  be  reduced  by  means  of  a  dif- 
fusing globe  or  reflector  so  as  to  increase  the  apparent  size 
of  the  light  source  and  reduce  the  contract  between  it  and 
the  background  and  the  sharpness  of  shadows  in  the  illum- 
ination. 

Glare  received  from  specular  reflection  of  glazed  paper, 
desk  tops  or  polished  metal  often  induces  eye  trouble,  head- 
ache, and  other  indispositions,  though  the  sufferers  may  not 
be  aware  of  the  cause.  The  remedy  is  to  change  the  relative 
positions  so  that  the  reflected  light  is  kept  out  of  the  eyes 
as  much  as  possible  and  to  enlarge  the  dimensions  of  the 
light  source. 

Proper  Distribution 

Another  defect  commonly  found  in  industrial  lighting  is 
improper  distribution.  This  may  be  due  to  too  wide  a 
spacing  of  lighting  units.  Under  this  condition  some  parts 
of  the  room  are  insufticiently  lighted,  while  other  parts  may 
have   more  light  than  is  necessary. 

Improper  direction  of  light  may  illuminate  the  wrong 
side  of  the  machine,  leaving  the  important  parts  in  shadow. 
If  the  bright  parts  are  near  the  shaded  ones,  whatever  illum- 
ination may  fall  upon  the  shaded  portion  is  rendered  less 
effective   by   contrast. 

Unsteady  or  flickering  illumination  is  always  objection- 
able. Such'  variation  should  always  be  avoided,  whether 
caused  by  the  units  themselves  or  by  the  light  passing 
through    such    things    as    moving    wheels. 

Good  illumination  cannot  be  prescribed  without  know- 
ledge of  the  use  to  which  it  is  to  be  put.  In  order  properly 
to  plan  the  lighting  of  a  factory  one  should  be  familiar 
with  the  processes  employed,  the  arrangement  of  machinery 
and  work  tables  and  the  quality  of  product  manufactured. 
Experience  gained  in  well-Iiglited  factories  should  be  utilized 
in    planning   lighting   installations. 


The  (jrand  Trunk  and  Can.  Pacific  railways  have  effected 
an  agreement  regarding  the  building  of  the  new  Union  Sta- 
tion at  Toronto.  Mr.  Dray.ton,  Chairman  of  the  Dominion 
Railway  Board,  is  expected  to  issue  an  order  requiring  the 
work  to  be  proceeded  with  at  once. 


The  York  County  Highway  Commissioners,  in  thei.r  pro- 
gramme for  the  current  year,  are  planning  a  comprehensive 
scheme  embracing  all  the  main  roads  in  the  province.  They 
will  seek  to  compel  the  railways  and  owners  of  self-propel- 
ling vehicles  to  pay  a  considerable  part  of  the  cost  of  road 
maintenance.  The  commissioners  believe  that  the  provincial 
government  should  assume  responsibility  for  maintenance  of 
all  the  leading  roads  serving  large  centres  of  population, 
while  highways  connecting  rural  municipalities  for  county 
purposes  should  be  maintained  by  the  county.  A  substantial 
Doininion   Government  grant  is  urged. 
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Engineering  Responsibilities  and  Lay  Administration 

That  many  readers  take  a  vital  interest  in  the  suggestions  put  forward  in  the  editorial  article 
published  under  the  above  heading  in  our  issue  of  January  14  is  evidenced  in  the  letters  reproduced  be- 
low. To  facilitate  a  perusal  of  these  letters  on  the  part  of  those  who  did  not  read  the  editorial  article 
in  question,  it  may  be  well  to  say  that  our  discussion  centred  around  Montreal's  unfortunate 
experience  with  its  conduit,  a  break  in  which  shut  off  the  water  supply  for  several  days.  The  pivotal 
idea  of  the  article  was  to  direct  attention  to  the  unsatisfactory  results  which  are  obtained  from  the  final 
direction  of  engineering  matters  by  incompetent  politicians.  The  presentation  of  this  subject  editori- 
ally was  designed  to  originate  discussion — with  what  measure  of  success  the  communications  published 
in  this  issue  will  indicate.  Many  valuable  ideas  have  been  brought  out  in  these  letters,  and  it  is  to 
be  hoped  that  the  time  and  thought  expended  upon  their  preparation  will  not  be  in  vain.  A  discussion 
of  this  kind  has  a  well-defined  educational  value,  and  in  stimulating  thought  on  the  part  of  those  iden- 
tified with  municipal  engineering  it  furnishes  them  with  a  most  effective  means  of  maintaining  their  pro- 
per status  in  the  community  and  upholding  their  reputation  at  times  when  public  criticism  runs  wild. 
It  will  be  noticed  that  the  commission  form  of  government  is  favored  strongly  by  several  writers,  not- 
ably City  Engineer  Macallum,  the  kernel  of  whose  contentions  is  contained  in  the  heading  below 
which  his  letter  is  published.  A  careful  analysis  of  the  whole  subject  is  made  by  Mr.  John  T.  Farmer, 
of  Montreal,  whose  ideals  of  civic  administration  are  fulfilled  in  the  government  of  a  number  of  repre- 
sentative cities  of  the  old  laad.  A  forcible  presentation  of  the  argument  in  favor  of  a  smaller  governing 
body  comprising  a  centralized,  specialized  authority  is  made  by  Paul  Chomedey.  "An  English  Civil 
Engineer"  holds  the  opinion  that  much  of  the  trouble  in  municipal  engineering  in  Canada  is  attribut- 
able to  the  fact  that  this  branch  of  the  profession  has  no  organization.  "Mekanikos"  believes  that  an 
effective  remedial  measure  would  be  the  establishment  of  a  Department  of  Municipal  Administration 
— a  suggestion  which,  in  our  opinion,  has  much  to  commend  it. 


Councils  Usually  Controlled  by  Three  or  Four.     Why  Not, 
Then,  a  Commission? 

liamillon,   Jan.   30,   1914. 
Editor  Contract  Record: 

The  seal  of  approval  from  a  city's  administration  should 
mean  something.  If  not,  why  should  it  be  necessary?  It  i.s 
usually  assumed  that  an  "approval"  is  given  by  those  familiar 
with  a  subject.  If  an  approval  of  such  be  given  it  is  equiva- 
lent to  an  endorsement.  If  not,  what  use  is  it,  except  to  show 
that  a  matter  has  been  before  a  council  meeting? 

Referring  to  the  Montreal  conduit  collapse,  I  understand 
tliat  the  engineer  has  letters  to  show  that  he  recommended  a 
duplicate  conduit,  but  that  the  council,  in  their  wisdom, 
thought  that  only  one  was  necessary.  Even  under  these  cir- 
cumstances it  may  be  assumed  that  though  the  council  took 
the  responsibility  it  will  not  take  it  now  but  will  climb  quick- 
ly out  of  the  way,  so  that  there  may  be  no  obstruction  in  get- 
ting a  good  shot  at  the  engineer. 

When  an  accident  such  as  the  above  lias  occurred  and 
the  repairs  must  he  made  hurriedly,  it  often  happens  that  the 
best  means  are  not  adopted.  An  engineer  carrying  out  any 
particular  construction  usually  finds  that  if  he  were  to  do  it 
over  again  he  would  probably  carry  it  out  (in  at  least  some 
details)  in  a  different  manner.  For  this  reason  Mr.  Phelps 
Johnson's  criticism  is  very  much  more  likely  to  be  fair  than 
tliat  of  Professor  Brown,  of  McGill,  especially  when  you  take 
into  consideration  the  haste  with  which  a  decision  on  the 
method  of  re-construction  will  he  carried  out. 

In  Toronto  there  have  been  submitted  two  reports  on  the 
development  of  the  water-works — one  by  a  Commission  and 
the  other  by  the  City  Engineer's  staff.  How  is  the  council, 
as  constituted  at  present,  able  or  competent  to  pass  on  tlio 
relative  merits  of  the  two  schemes?  Is  it  not  probable  tliat 
the  merits  of  each  case  will  not  be  carefully  considered  and 
that  the  council  will  either  follow  blindly  one  or  other  of  the 
schemes  or  shelve  the  matter  to  .some  remote  date,  if  possi- 
blue? 

The  usual  council  is  generally  led  by  three  or  four  men 
more  or  less  familiar  with  city  business.  These  men  carry 
along  the  majority  of  the  members,  who  are  seldom  familiar 
with  most  of  the  items  on  the  list  of  busine.ss  at  the  council 


meetings,  unless  it  directly  affects  something  in  which  they 
are  personally  interested.  The  votes  of  these  men  count, 
however,  and  on  a  subject  of  little  personal  interest,  or  lack 
of  understanding  to  them,  they  may  assist  in  carrying  through 
some  measure  that  is  detrimental  to  the  city  at  large. 

Since  the  council  is  controlled  usually  by  three  or  four 
t)f  its  members,  it  might  as  well  be  carried  on  by  that  num- 
ber, llntil  the  public  and  press,  however,  are  trained  to 
municipal  responsibility  far  beyond  the  present  state,  it  is 
difficult  to  sec  how  any  Commission  stronger  than  the  usual 
Board  of  Control  is  likely  to  be  appointed,  and  until  such 
time  I  see  little  hope  of  betterment  in  civic  administration. 
If  the  candidates  for  such  a  Commission  could  be  limited  to 
men  possessing  certain  qualifications,  it  would  assist  materi- 
ally in  obtaining  a  Commission  that  would,  at  least,  com- 
mence business  with  a  basis  of  special  individual  training  to 
work  upon. 

Faithfully  yours. 

A.  F.  Macallum, 

City  Engineer. 


Suggested  Department  of  Municipal  Administration 
l-'ditor  Contract   Record: 

While  arguing  in  support  of  a  better  system  of  municipal 
government,  I  have  been  faced  with  the  answer  that  it  is  not 
possil)Ie  to  standardize  civic  administration,  but  tliat  each 
niunicipally  must  he  dealt  with  distinctly  according  to  its  in- 
dividual needs.  That  may  be  so.  but  when  we  reduce  the 
facts  to  a  common-sense,  material  basis  of  dollars  and  cents, 
lie  must  he  a  very  complacent  individual  indeed  who  wouhl 
holster  up  the  system  now  generally  in  vogue.  Eliminate  all 
big  cities  for  the  moment  and  consider  an  average  town  of. 
say,  10,000  population.  The  assessable  value  of  such  a  cor- 
poration would  be  approximately  three  and  a  half  million  dol- 
lars, and  the  money  actually  received  annually  by  taxes  would 
be  about  $150,000.  This  money  is  turned  over  to  ten  or  a 
dozen  tnen,  for  the  most  part  store-keepers  or  workmen — 
excellent  men  in  their  sphere  no  doubt,  but  too  often  wholly 
ignorant  of  Hnancial  or  technical  mattcr.s — who  arc  somehow 
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considered  sufficiently  competent  to  devise  and  advise  ways 
and  means  of  administering  the  money  in  their  charge  and 
all  the  purposes  the  money  can  coinmand.  To  their  credit  l)e 
it  said  that  their  intentions  are  almost  always  good,  and  in 
the  majority  of  cases  the  honesty  of  the  men  is  beyond  ques- 
tion, but  can  you  imagine  any  company  promoter,  or  stock 
jobber,  trying  to  promote  the  welfare  of  a  private  company 
capitalized  at  three  and  a  half  million  dollars  and  with  an  an- 
nual expenditure  of  $150,000,  with  its  directorate  consisting  of 
men  of  the  calibre  and  status  mentioned?  He  would  need  to 
be  a  very  plausible  speaker  to  convince  any  possible  stock- 
holder that  his  investment  would  be  worth  more  than  Ijlaiik 
white  paper.  It  may  not  be  possible  to  standardize  municipal 
government  beyond  that  already  done  by  the  several  muni- 
cipal acts,  but,  to  my  mind,  there  should  be  a  Department  of 
Municipal  Administration  in  both  federal  and  provincial  cabi- 
nets. Systems  of  inspection  of  all  municipal  departments 
could  tlicn  be  established. 


The  diflferent  cities  and  towns  could  be  grouped  and  clas- 
sified according  to  a  certain  standard.  All  officials  should  at 
least  comply  with  a  certain  standard  set  by  the  Government 
and  each  appointment  should  be  made  on  merit  along  the 
lines  laid  down  by  a  Civil  Service  Commission.  I  believe  that 
this  would  bring  about  the  methodical  operation  of  municipal 
affairs,  for  the  system  of  inspection  would  insure  the  regu- 
larity of  all  accounts  and  records,  while  the  standard  required 
for  officials  would  mean  competency  on  the  part  of  the  indi- 
vidual. Jhc  calling  for  tenders  and  letting  of  contracts  would 
1)0  done  according  ao  a  standard  set  or  approved,  copies  of 
.specilications  would  be  fdcd,  and  a  Commission  of  Inquiry 
could  deal  with  extraordinary  phases  of  work.  Then  in  cases 
of  dispute  it  should  not  be  difficult  to  touch  the  spot  and  in- 
dicate where  discrepancies  had  appeared,  poor  judgment  had 
been  shown  or  wasteful  expenditure  had  taken  place. 

Yours  truly, 

"Mekanikos." 


Crying  Need  for  Executives  of  Higher  Calibre 


Montreal,  Jan.  ;21,  19H. 
Editor  Contract  Record: 

Your  editorial  on  the  sultjtct  of  Engineering  Responsi- 
bilities appears  to  be  a  temperate  and  well-considered  rcllec- 
tion  on  the  circumstances  surrounding  the  recent  failure  ul' 
the  water  supply  of  Montreal. 

There  is  always  a  tendency,  on  the  occurrence  of  any 
such  calamity  vitally  affecting  the  welfare  of  the  general 
public,  to  rush  into  a  hysteria  of  criticism  and  denunciation 
of  the  nearest  and  most  obvious  causes  of  the  misadventure. 
Such  hysteria  is  usually  fomented  and  encouraged  by  the 
sensational  press — as  in  the  present  instance — and  in  the  heat 
and  indignation  of  the  moment  many  tilings  are  printed  and 
repeated  from  mouth  to  mouth  that  would  not  be  said  at  all, 
or  would  be  expressed  more  sympathetically,  after  due  con- 
sideration. Such  hysterical  outbursts  in  the  social  as  well  as 
the  physical  organism  have  no  curative  value  whatever:  they 
are  simply  an  evidence  of  weakness  and  leave  a  greater  weak- 
ness behind  them. 

Assuming  as  an  axiom  that  there  is  no  such  thing  as  an 
accident  in  Nature,  and  that  for  every  event  a  cause  can  be 
found  if  it  can  be  traced,  then  the  responsibility  for  the  re- 
cent disaster,  in  my  opinion,  is  to  be  laid  at  the  door  of 
every  citizen  who  has  or  should  have  taken  part  in  the  ad- 
ministration of  the  city  during  the  last  ten  or  fifteen  years. 
It  is  very  easy  to  lay  the  blame  for  such  an  occurrence  on 
the  official  immediately  responsible,  but  it  must  be  remem- 
bered that  every  official  is  bound  and  limited  by  circum- 
stances beyond  his  control  and  that  the  best  he  can  do  is  to 
strive  to  overcome  the  difficulties  imposed  by  the  limitations 
with  which  he  is  surrounded. 

In  a  rapidly  developing  country,  it  is  admittedly  one  of 
the  most  serious  problems  to  find  ways  and  means  to  carry 
out  the  projects  that  are  continually  pressing  for  a  solution. 
In  many  cases  it  is  necessary  to  apply  a  solution  which  is  felt 
to  be  incomplete  but  at  the  same  time  the  best  availalile. 
We  are  in  the  position  of  an  army  waging  a  long-drawn-out 
fight  with  superior  forces,  our  hope  of  success  being  in  at- 
tacks in  which  we  concentrate  all  our  resources  in  the  main 
line  of  offence,  leaving  no  second  line  of  defence  to  fall  back 
upon  in  case  of  a  reverse.  Such  a  policy  may  have  been — 
and  may  still  be  at  times — a  necessity,  but  there  is  reason  to 
fear  that  we  have  a  tendency  to  make  it  a  habit,  whether 
necessary  or  not. 

It  is  to  be  feared  that  we  have  still  a  good  deal  to  develop 
in  the  way  of  true  public  spirit  in  this  country.    We  can  point 


to  palatial  homes  and  places  and  means  of  amusement,  and 
we  surround  ourselves  with  every  personal  luxury,  according 
to  our  means — probably  to  a  greater  extent  than  any  other 
community  on  the  glol)e — but  when  it  comes  to  our  public 
administration  we  do  not  show  the  same  enthusiasm.  Mon- 
treal, in  population  and  wealth,  now  ranks  as  one  of  the  great 
cities  of  the  world,  but  its  civic  administration  is  not  on  a  par 
with  a  third-rate  European  town.  A  city  which  boasts  that 
its  assessed  valuation,  apart  from  actual  construction  carried 
out,  increases  something  like  one  hundred  million  dollars  a 
year,  should  certainly  be  able  to  lay  aside  sufficient  to  pro- 
vide itself  with  the  ordinary  equipment  of  a  well-ordered 
urban  community.  Instead,  the  various  departments  show  a 
similar  story  of  emasculation  and  insufficiency.  The  water- 
works, an  abundant  revenue  producer  for  the  city,  has  been 
notoriously  starved  as  regards  new  equipment  and  up-keep. 
The  police  force  has  been  shown,  to  be  far  below  the  accept- 
ed modern  standards,  numerically,  in  spite  of  the  fact  that 
the  development  of  crime  among  certain  classes  of  immi- 
grants indicates  the  demand  for  a  strong  administration  of 
justice.  The  roadways  of  the  city  are  a  by-word  wherever 
they  are  known,  and  recent  improvements  in  dealing  with 
this  department  have  been  made  the  object  of  a  determined 
attack  by  self-interested  parties,  which  only  called  forth  a 
half-hearted  and  ineffectual  remonstrance  on  the  part  of  the 
.general  body  of  the  citizens.  The  important  questions  of  the 
disposal  of  sewage  and  garbage  have  only  been  taken  up  in 
the  most  elementary,  way.  Less  essential  features  of  city 
improvement,  such  as  insanitary  areas,  the  provision  of  park 
ways,  pulilic  library,  music  hall,  street  lavatories,  public 
baths,  etc.,  have  hardly  been  touched. 

Tlic  reason  of  all  this  is  well  known.  The  system  of 
administration  which  came  to  an  end  with  the  Cannon  Com- 
mission of  Investigation  was  shown  to  be  thoroughly  ineffi- 
cient, wasteful  and  generally  rotten.  Its  effect  was  the  bur- 
dening of  the  city  with  a  heavy  municipal  debt,  with  little  to 
show  for  it,  which  at  the  present  day  absorbs  roughly  one- 
half  of  the  available  revenue.  It  is  now  generally  admitted 
by  all  unprejudiced  observers  that  the  modified  system  of 
directing  the  city's  affairs  by  a  Board  of  Commissioners  has 
been  a  decided  step  in  the  direction  of  improvement.  In  my 
opinion,  the  lesson  to  be  taken  from  the  water  famine  is  not 
to  cry  out  for  the  demolition  of  the  existing  form  of  city 
government  and  the  substitution  of  new  and  radical  experi- 
ments, but  to  impress  on  all  citizens  who  have  the  welfare  of 
the  city  at  heart  the  necessity  of  their  giving  time  and  atten- 
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tion  to  the  study  of  administrative  problems  with  a  view  to 
strengthening  and  reinforcing  whatever  is  good,  and  weeding 
out  and  revising  the  elements  that  are  useless  or  harmful. 

The  form  of  government  by  commissioners  seems  to  have 
justified  itself  as  the  best  scheme  of  administration  yet  devis- 
ed, judging  from  its  widespread  adoption.  In  order  to  secure 
the  best  service,  it  would  appear  to  be  desirable — besides  mak- 
ing the  renumeration  commensurate  with  the  demands  of 
.such  a  position,  to  make  the  term  of  service  of  such  duration 
as  to  make  it  worth  while  for  a  man  of  the  proper  calibre  to 
offer  himself,  realizing  that  it  means  the  severance  of  other 
important  connections  and  interests  that  cannot  be  quickly 
resumed.  For  a  Board  of  four  Commissioners  a  term  of  eight 
years  is  suggested  as  too  long,  and  the  individual  members 
should  be  elected  or  appointed  at  intervals  of  two  years,  so 
as  to  secure  continuity  of  action.  Then  with  a  salary  of  $10,- 
000  to  $15,000  per  annum  it  should  be  possible  to  secure  men 
of  the  same  calibre  as  those  who  are  given  control  of  the  af- 
fairs of  railways  and  large  commercial  enterprises.'  This  is 
what  the  situation  demands.  Whether,  in  addition,  there 
should  be  a  secondary  body  of  elected  local  representatives — 
such  as  the  present  council,  is  rather  an  open  question.  Re- 
cent events  in  Montreal  have  rather  pointed  otherwise,  but 
still  it  must  be  remembered  that  the  existing  system  has  only 
been  on  trial  for  a  comparatively  short  time,  and  it  is  im- 
possible to  eradicate  at  once  the  evils  of  a  preceding  regime. 
On  the  whole,  the  .system  of  aldermanic  representation  of 
sections  of  the  city  has  much  to  recommend  it  and  in  my 
opinion  the  trial  should  be  continued  for  a  reasonable  time. 
It  affords  a  wholesome  check  on  the  actions  of  commission- 
ers, who  must  necessarily  be  invested  with  wide  powers,  and 
it  gives  the  general  body  of  electors  a  direct  voice  in  the  con- 
duct of  afifairs— which  they  must  have  in  some  form.  The 
evil  has  been  that  the  dual  system  has  resulted  in  dissensions 
and  delays,  and  has  tended  to  impede  action.  This,  it  is  to 
be  hoped,  will  correct  itself  in  time  by  the  good  sense  of  the 
general  body  in  refusing  their  support  to  individuals  who 
have  demonstrated  that  their  only  aptitude  is  for  destructive 
criticism  and  obstruction;  if  it  does  not,  then  it  will  be  neces- 
sary to  cast  about  for  another  remedy. 

So  much  for  the  administrative  functions.  As  regards 
the  technical  department  of  the  civic  service,  it  is  evident 
that  all  positions  must  be  freed  from  patronage.  The  scope 
and  responsibilities  of  each  position  should  be  defined  and 
the  indivduals  given  a  free  hand  in  the  exercise  of  their  duties, 
untrammelled  by  political  considerations.  Improvement  has 
been  effected  in  Montreal  in  these  very  directions,  and  much 
may  be  done  along  the  same  line. 

It  is  easy  to  condemn  a  responsible  official  for  any  failure 
in  his  department.  At  the  same  time  there  may  be  many  ex- 
tenuating circumstances.  Looking  round  among  the  various 
municipalities  in  Canada,  one  finds  that  in  the  last  few  years 
there  has  not  been  an  increase  in  the  personnel  of  the  tech- 
nical staffs  in  municipal  employ  commensurate  with  the  vast- 
ly increased  amount  of  work  and  responsibilities  they  have 
l)ecn  called  upon  to  undertake.  This  must  have  led  to  great 
pressure  on  those  in  charge,  and  this  condition  is  one  that 
must  inevitably  lead  to  oversights  and  omissions,  consequent 
imperfections  of  work,  and  occasional  breakdowns.  It  would 
appear  timely  to  take  this  occasion  to  put  in  a  strong  plea, 
in  Montreal  and  elsewhere,  for  the  adequate  manning  of  the 
various  technical  departments  with  men  of  proved  ability  and 
value — men  whose  services  should  be  adequately  recompensed 
and  whose  conditions  of  work  should  l>e  made  as  favorable 
as  possible. 

These  may  be  considered  rather  high — and  perhaps  im- 
possible— ideals.  Still  they  include  nothing  that  is  not  to  be 
found  in  the  representative  well-governed  cities  of  the  Old 
Country,  and  they  should  be  equally  realizable  here.  Per- 
manent improvement  can  only  be  reached  by  aiming  at  an  ul- 


timate goal  and  keeping  it  steadily  in  view — not  by  hasty 
and  spasdomic  action,  which,  only  too  frequently,  simply  in- 
troduces unforeseen  evils  in  place  of  those  it  is  sought  to  re- 
move. 

Yours  truly, 

John  T.  I'armer. 


Is  the  Municipal   Engineer  Holding   His   Own? 

lulitor  Contract   Kecord; 

The  editorial  article,  "Engineering  Responsibilities  and 
Lay  Administration,"  published  in  your  issue  of  January  14 
was  interesting  to  me  l)ecause  it  strengthened  an  impression 
which  1  have  been  forming  for  some  time,  viz.,  that  so  little 
is  done  for  the  municipal  engineering  profession  in  Canada, 
and  so  scurvy  is  the  treatment  of  men  holding  office  under 
umnicipalities,  that  those  of  marked  ability  generally  find 
their  way  into  the  service  of  corporations  either  here  or  in 
the  United  States.  As  you  know,  in  England  we  have  the 
Institution  of  Municipal  Engineers,  and  other  bodies,  whose 
sole  aim  it  is  to  improve  the  conditions  under  which  the 
municipal  engineer  works.  The  Institution  of  Municipal  En- 
gineers has  taken  a  decided  stand  against  the  over-ruling  of 
"ignorant  politicians,"  which  seems  to  cause  you  such  con- 
cern. It  has  inaugurated  a  mutual  defence  scheme  consist- 
ing of  a  fund  which  is  at  the  service  of  any  member  who 
considers  that  he  has  been  treated  unjustly  and  dishonor- 
ably and  who  may  wish  to  defend  his  reputation.  Your 
municipal  engineer  does  not  enjoy  the  status  that  he  should, 
neither  does  he  receive  sufficient  recompense  for  his  work, 
except  in  the  case  of  a  mere  handful  of  appointments.  Per- 
haps better  conditions  will  obtain  when  municipal  engineers 
in  Canada  have  an  organization  of  their  own. 

What  the  engineer  wants  is  more  influence,  a  more 
prominent  place  in  the  commimity  and  more  substantial 
regard  for  his  opinions. 

Is  Canada  getting  the  right  men  into  the  profession? 
Is  the  average  engineer  equipped,  technically  and  otherwise, 
to  hold  his  own? 

Yours  very  truly, 

"An  English  Civil  Engineer.  ' 


Type   of  Administrator  the   Factor,   not   the    Form   of 
Government 
Editor  Contract  Record: 

Your  article,  "Engineering  Responsibilities  and  Lay  Ad- 
ministration," brings  up  several  questions  of  the  utmost  im- 
portance to  municipal  engineers.  In  most  Canadian  cities,  the 
engineering  department  is  under  the  direct  control  oi  a  Board 
of  Works,  or  a  Board  of  Control,  which,  in  turn,  is  responsi- 
ble to  the  City  Council.  If  we  examine  the  personnel  of  any 
given  Board,  how  many  men  will  we  find  qualified  by  their 
training,  either  technically  or  practically,  to  pass  upon  the 
work  of  the  engineer?  What  does  a  dentist,  a  lawyer,  or  a 
brick-layer  know  about  the  technical  difficulties  encountered 
in  a  city  engineer's  daily  work? 

When  the  engineer  recommends  a  certain  work  as  lieing 
required  he  has  to  look  to  the  Board  to  furnish  the  funds 
necessary  to  carry  out  that  work,  and  how  often  it  happens 
that,  if  the  recommendation  be  approved,  the  Board  in  its 
wisdom  will  make  suggestions  (commands)  which  will  per- 
haps impair  the  efficiency  or  usefulness  of  the  whole  work — 
though  perhaps  a  few  dollars  may  be  saved  thereby.  The 
engineer  should  try  to  combine  the  greatest  efficiency  with 
the  least  cost.  The  members  of  the  Board  generally  look  at 
the  cost  and  try  to  cut  it  down  regardless  of  anything  else, 
thereby  securing  for  themselves  the  title  of  "watch-dogs  of 
the  treasury"  and  the  approval  of  the  mass  of  the  rate-payers. 
The  engineer  seems  to  be  considered  as  trying  to  spend 
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as  much  of  the  people's  money  as  he  can,  while  he  may  not 
have  nearly  large  enough  an  appropriation  to  carry  on  his 
work  properly.  If,  however,  his  work  is  not  well  done,  he 
very  soon  hears  about  it — both  from  the  members  of  council 
and  the  press. 

The  engineer  is  supposed  generally  to  advise  the  Council 
on  matters  relating  to  his  department,  but  how  often  do  we 
lind  liis  advice  ignored  and  the  Council  taking  an  opposite 
stand,  not  because  the  advice  is  not  good,  but  because  carry- 
ing it  out  might  affect  a  few  votes. 

The  basic  trouble  appears  to  me  to  be  an  utter  disregard 
of  the  qualifications  of  the  men  elected  to  administer  the  af- 
fairs of  the  ratepayers.  I  do  not  think  the  form  of  govern- 
ment is  so  much  to  blame.  Any  form  of  government  when  in 
the  hands  of  qualified  men  will  be  reasonably  good,  though 
some  forms  may  be  more  cumbersome  to  operate  than  others. 
I  think  that  the  simpler  and  more  direct  any  organization  or 
form  of  government  is,  the  more  chance  there  is  of  good  re- 
sults. Combine  a  simple  controlling  body  with  few  members 
and  the  most  honorable  upright  men  of  any  community  and 
we  have  the  best  form  of  government — but — until  the  major- 
ity of  the  voters  wake  up  to  what  constitutes  their  best  in- 
terests, we  shall  not  get  it. 


The  details  of  such  a  government  would  have  to  be 
worked  out  to  fit  conditions.  In  one  city  it  might  be  neces- 
sary to  have  a  highly-paid  commission,  while  in  a  small  place 
the  honor  of  being  a  "Commissioner"  might  be  considered 
pay  enough. 

From  my  experience  1  may  say  that  the  councils  in  the 
smaller  cities  seem  to  take  more  interest  in  their  engineering 
department  than  those  of  the  large  cities.  I  also  think  that 
as  a  rule  better  men  are  elected  to  council  in  the  smaller 
cities  and  towns. 

Another  point  is  that  in  most  cities  there  is  a  change  in 
the  personnel  of  the  council  too  often.  The  term  is  too  long 
for  an  incompetent  or  dishonest  man  and  too  short  for 
a  competent,  honest  man.  In  other  words  the  government  is 
liable  to  change  too  often,  with  resulting  bad  effects. 

Personally  I  am  in  favor  of  a  small  commission  to  con- 
trol the  affairs  of  a  city,  with  modifications  to  suit  local  con- 
ditions. 

It  is  the  man  that  counts,  however,  not  the  form  of  gov- 
ernment. 

Yours  truly, 

"C.  E." 


A  Centralized,  Specialized  Form  of  Government  for  Our  Cities 


Montreal,  January  ;20,  iyl4. 
Editor  Contract  Record: 

1  have  read  your  editorial  article,  "Engineering  Responsi- 
bilities and  Lay  Administration,"  which  appeared  in  your  is- 
sue of  the  14th  instant  and  I  appreciate  its  direct  application 
to  conditions  existing  in  Montreal — conditions  which  have 
been  suddenly  revealed  to  tlie  people  liy  a  serious  failure  of 
the  water  supply  system. 

To  provide  adequate  facilities  to  meet  the  rapid  growth 
of  a  city  is  a  very  puzzling  problem,  and  unless  the  admin- 
istration is  a  very  well-balanced  business  body  it  is  prone  to 
resort  to  expedients,  sometimes  entering  upon  schemes  of 
comprehensive  character  and  committing  the  city  to  large 
expenditures  on  works  that  have  been  studied  but  superfi- 
cially by  its  departmental  officers,  aided"  probably  by  advice 
from  some  imported  engineer,  all  of  which  if  given  honest 
study  by  a  competent  business  body  would  have  been  con- 
siderably modified,  or  else  never  entered  into  at  all. 

On  the  other  hand,  the  city  may  temporize  by  doing  as 
little  as  possible  in  the  way  of  carrying  out  a  larger  plan- 
merely  adding  here  and  there  to  its  existing  systems.  As 
these  systems  were  designed  for  smaller  duty  they  are  soon 
over-taxed  and  before  long  bring  about  a  state  of  inefficiency 
in  the  whole. 

Montreal  has  been  guilty  of  botli,  and  the  reason  why 
the  city  is  in  its  present  state  is  that  it  has  endeavored  to 
provide  for  its  growth  while  being  dominated  by  an  inellici- 
ent  governing  body. 

No  business  concern  would  spend  its  money  so  un- 
wisely and  to  so  little  benefit  to  the  shareholders  as  the 
city  does.  The  sufferer  is  the  taxpayer.  If  a  board  of  direc- 
tors did  wliat  the  City  Council  and  Board  of  Control  have 
done  and  are  doing,  the  shareholders  would  demand  an  ex- 
planation and  find  a  remedy  for  the  evil. 

I  do  not  say  that  Montreal  is  the  only  city  that  finds 
itself  in  this  position.  Montreal  has  grown  with  abnormal 
rapidity.  The  civic  government  has  done  what  it  thought 
best  to  meet  this  growth,  but  it  has  failed  to  accomplish  what 
the  citizens  expect  and  are  entitled  to,  and  the  only  dividends 
the  taxpayer  gets  are  increases  in  his  tax-bills  to  pay  for 
work  which  proves,  too  late,  to  have  been  ineffective  and 
much  of  it  has  to  be  done  over  again. 


.V  good  warning  at  a  railway  crossing  is,  ".Stop!  Look! 
Listen!"  It  would  be  a  foolish  person  who  would  disregard 
the  warning.  Montreal  is  at  a  critical  place  where  caution 
is  necessary. 

The  late  water-works  disaster  may  prove  to  be  a  blessing 
in  disguise.  We  are  apt  to  harp  upon  it  and  talk  of  how  the 
damages  were  repaired,  and  many  a  decent  fellow  has  be- 
come an  expert  all  at  once  and  spoiled  any  good  he  might 
have  done  by  declaring  that  he  could  have  repaired  the  dam- 
age in  so  many  hours.  I  have  done  emergency  work  in  flow- 
ing water  in  zero' weather,  and  I  know  what  it  ineans  to  work 
day  and  night.  I  have  no  word  to  say  against  the  men  who 
made  these  repairs.  They  did  well.  Dwelling  on  such  details 
is  useless.  These  events  serve  to  call  attention  to  a  condition 
of  affairs.     Stop!     Look!     Listen! 

As  soon  as  the  accident  happtens,  one  of  the  controllers 
is  given  an  idea  by  a  citizen  and  at  once  concludes  that  an 
emergency  supply  of  water  must  be  provided  from  the  La- 
chine  Canal,  and  the  controllers  at  once  apply  to  the  Legis- 
lature for  leave  to  borrow  another  million  dollars  for  a  second 
conduit. 

While  there  is  no  need  to  waste  time,  there  is  no  excuse 
for  hysterics.  As  a  citizen  of  Montreal  I  have  to  submit  to 
anything  that  the  present  governing  body  may  choose  to  do, 
and  all  I  can  say  is  that  never  to  my  knowledge  have  they 
followed  a  logical  or  business  course,  and  present  conditions 
prove  it — not  only  in  the  Water-Works  Department,  but  in 
many  other  branches,  such  as  Roadways,  Sewers,  and  even 
the  Fire  Department,  of  which  we  Iiave  reason  to  be  proud, 
for  if  care  is  not  exercised  we  shall  soon  find  our  alarm  and 
signal  system  obsolete. 

I  have  had  to  do  with  various  councils,  boards  and  gov- 
erning bodies,  and  in  thirty  years'  experience  I  have  found 
that  the  larger  the  body  the  less  individual  interest  is  taken 
by  the  members  of  that  body.  Our  governing  body  is  too 
large.  Our  ward  system  tends  to  develop  the  petty  politician 
seeking  local  benefits  and  ignoring  the  larger  questions,  or  at 
least  not  considering  them  carefully.  His  thoughts  are  local 
and  when  he  is  called  upon  to  give  an  intelligent  opinion  on  a 
question  of  importance  to  the  whole  city,  his  training  has 
rendered  him  incapable  of  giving  an  opinion  of  any  value. 

Such  representatives   (and   ninety  per  cent,  are  of  this 
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class)  when  confroiilfd  with  a,  serious  problem  (all  back  on  a 
(leparlmenlal  head  and  get  his  report.  Not  being  able  to 
discuss  tile  matter  in  a  logical  or  business  manner,  the  re- 
port is  accepted.  The  money  voted,  the  work  is  shoved 
through,  and  when  done  it  is  found  inadequate  in  many  cases 
— something  was  forgotten,  not  provided  for. 

'J"hc  responsibility  for  failure  must  lie  primarily  vvilli 
the  council,  as  in  the  case  of  a  business  concern  it  w(juld  He 
with  the  Hoard  of  Directors. 

riu-  council  cannot  hide  l^ehind  their  departmental  head 
who  advised  them  so  often  and  they  cannot  shift  responsi- 
l)ility.  It  was  always  in  their  power  to  get  proper  heads  ol 
departments.  They  can  now  make  any  change  that  may  be 
desirable,  and  appoint  better  advisers,  but  the  responsibility 
for  what  has  happened  must  be  theirs. 

When  I  say  that  the  responsibility  is  on  the  council,  il 
follows  that  it  is  on  the  System  of  Government  by  Council. 

It  is  useless  to  say  that  aldermen  are  dishonest.  'Ihere 
are  many  ways  of  being  dishonest.  An  honest  alderman 
must  admit  that  the  present  system  is  ineflfective,  and  yet  lie 
clings  to  it  because  it  is  the  acknowledged  form  of  govern- 
ment; and  he  does  the  best  he  can,  but  he  knows  that  he 
would  not  conduct  his  own  business  in  the  way  the  council 
conducts  the  business  of  the  city. 

A  smaller  governing  body  is  the  first  re^iuisite  to  good 
government.  The  whole  city  should  be  represented  and  local 
ward  representation  should  be  abolished.  To  my  mind  the 
governing  body  should  consist  of  three  able  men,  one  of 
whom  should  be  Chairman.  This  Board  would  be  responsi- 
ble for  all  administration  and  for  all  appointments,  and  the 
organization  would  hold  each  member  of  the  city's  staff  di- 
rectly responsible  to  it  for  performance  of  duties. 

These  three  men  should  l)e  carefully  chosen  from  men 
of  such  high  standing  as  our  Superior  Court  Judges,  and  they 
should  have  the  l)usiness  knowledge  of  a  Bank  Manager, 
riuy  should  be  paid  good  salaries — as  much  as  a  General 
Manager  of  a  Bank,  and  far  more  than  our  Superior  Coun 
Judges.  They  should  be  appointed  for  life  or  good,  conduct, 
or  at  least  for  a  term  of  live  years,  one  retiring  at  a  time  so 
as  to  make  the  body  continuous.  All  three  should  be  under 
substantial  bonds. 

With  a  responsible  governing  body  like  tiiis,  we  should 
all  have  confidence  and  feel  that  we  had  done  our  best  to 
safeguard  our  own  interests  and  benefit  our  city. 

How  is  this  change  to  be  accomplished?  By  the  money- 
ed class,  the  bankers,  railway  interests,  the  merchants,  the 
insurance  men?  I  think  not.  You  must  get  the  working  man, 
llie  clerk,  the  younger  element  to  understand  that  this  will 
mean  for  them  a  fairer,  better  expenditure  of  the  money  they 
pay  in  ta.\es.  This  element  is  the  real  city — the  poor  man  and 
the  fairly  well-to-do.  These  should  be  convinced  of  the  wis- 
dom of  the  change,  and  once  convinced  they  will  make  tlie 
change  quickly  enough. 

Some  have  tried  to  drag  the  race  cry  into  this  question. 
l\ace  has  nothing  to  do  with  the  principle.  All  French-Cana- 
dians are  as  an.\ious  for  good  government  as  English-Cana- 
dians, and  they  will  work  like  brothers  for  any  good  caus«!. 

Let  them  join  in  a  heroic  remedy  for  the  present  unbear- 
able system.  Let  us  destroy  it  and  erect  in  its  place  a  system 
such  as  1  have  outlined  above.     Now  is  the  time  to  do  it. 

Very  truly  yours, 

Paul  Chomedey. 


be  tendered  for  in  a  few  days.     The  dredge  will  have  a  lift- 
ing capacity  of   1,500  tons  of  excavation  an  hour. 


"Indian  Village"  Administration 

.Montreal.  J:iii    -■    l''i  I 
liditor  t  ontract  Kecord: 

I  heartily  agree  with  your  views  as  e.xpresstd  m  >our 
editorial,  "Kngineering  Kesponsibilities  and  Lay  .Administra- 
tion." Briefly  1  may  state  that  I  believe  the  mu<ldling  of  en- 
gineering works  in  municipal  engineering  in  Montreal  and 
many  other  cities  is  due  chiefly  to  the  attempt  to  run  large 
corpf)ration  affairs  as  if  they  were  the  affairs  of  a  small  In- 
dian village.  Kvery  one  of  the  tribe  of  meddlesome  aldermen 
insists  on  imposing  his  views  not  only  in  the  council  chamber 
but  in  the  field  of  engineering.  The  result  is  that  an  admir- 
able staff  of  thoroughly  competent  engineers  is  driven  to  des- 
peration and  is  so  restricted  that  it  cannot  order  a  lead  pencil 
without  first  explaining  the  reason  and  attempting  to  convince 
one  ignoramus  after  another. 

Given  responsibility  and  authority,  Canadian  municipal 
engineers  can  be  trusted  to  do  the  right  thing,  but  hampered 
by  the  corrupt  practices,  of  a  most  exasperating  nature,  which 
surround  them,  defeating  every  honest  attempt  at  efliciency, 
they  are  merely  machines,  no  more  able  to  make  the  grade 
than  a  locomotive  in  the  ditch. 

Yours  faithfully, 

K.  O.  Sweezey. 


The  estimates  to  be  tabled  in  the  Dominion  Parliament 
will  provide  for  improvements  to  the  St.  Lawrence  route  to 
the  extent  of  a  couple  of  million  dollars.  Fifteen  high- 
power  dredges  will  be  at  work  next  year,  mainly  betvs-cen 
Montreal  and  Quebec,  and  two  of  them  will  be  the  new  ones 
now  under  construction  at  CoUingwood.  The  construction 
of  what  promises  to  be  the  largest  dredge  in  the  world  will 


The  Montreal  Conduit— Proposed    Enquiry 

Mr.  G.  Janin.  chief  engineer  of  the  city  of  Montreal,  who 
has  been  the  subject  of  strong  criticism  over  the  break  in  the 
water  conduit,  has  asked  the  C(Jntrollers  to  hold  an  enquiry. 
He  writes:  "The  campaign  to  which  the  break  of  the  conduit 
has  given  rise  in  the  press — and  against  which,  so  far,  1  have 
had  no  opportunity  to  defend  myself,  tends  to  ruin  my  repu- 
tation and  that  of  the  engineers  of  the  Water  .Department, 
while  at  the  same  time  injuring  the  reputation  of  the  leading 
members  of  the  profession  who  have  endorsed  the  improve- 
ments of  the  aqueduct  as  we  had  designed  them.  Until  a 
decision  is  taken  regarding  the  inquiry  which  the  public  out- 
cry seems  to  require,  my  silence  might  give  the  impression 
that  I  am  opposed  to  such  a  measure;  on  the  contrary,  1  con- 
sider it  to  be  in  my  interest  and  that  of  my  associates  that 
an  inquiry  be  held  without  delay,  in  an  iiii|)arlial  and  thorough 
manner.  Such  is  my  belief  and  1  am  writing  the  Board  of 
Commissioners  mentioning  my  wishes  concerning  the  tual- 
ter."  Mr.  Janin  is  very  ill  as  the  result  of  his  exertions 
supervising  the  repair  of  the  conduit. 

Mr.  John  R.  Freeman,  the  New  York  expert  engaged  by 
a  committee  of  citizens,  has  reported  on  the  repair  of  the 
conduit.  He  recommends  the  plan  which  is  now  being  car- 
ried out  to  strengthen  the  conduit  and  endorses  the  proposal 
for  an  emergency  supply  from  the  Lachine  Canal.  He  says 
that  the  quickest  and  cheapest  safeguard  is  a  heavy,  thick 
and  deep  deposit  of  broken  rock  placed  directly  upon  the 
present  earth  bottom  of  the  cut  (water  being  lirst  pimiped 
out  and  the  ice  removed),  this  rip-rap  to  lie  directly  against 
the  present  earth  slope  and  by  its  weight  and  support  pre 
vent  further  caving  or  sliding. 

Power  has  been  given  by  the  Uucbcc  Legislature  to 
spend  two  million   dollars  on   the  waterworks  system. 

A  Bill  is  also  being  promoted  for  the  city  of  Montreal 
to  take  over  the  system  of  the  Montreal  Water  and  Power 
Company,  a  provisional  agreement  having  been  made  between 
the  directors  and  the  Controllers.  The  question  of  price  will 
have  to  be  settled,  and  it  is  probable  that  the  citizens  will  be 
asked  to  pass  a  by-law  approving  the  purchase. 


THE    CONTRACT     RECORD 


ti9 


Ontario  Reunion  of  McGill  Science  Graduates 

held  in  Toronto 


ON  the  evening  of  Saturday,  January-  17.  the  Ontario 
graduates  ol"  the  Faculty  of  Appl'icd  Science  of  Mc- 
Gill University,  Montreal,  held  a  reunion  at  the  En- 
gineers' Club  of  Toronto.  'J"he  meeting  was  a  par- 
ticularly liappy  and  successful  function  and  was  attended  l)y 
over  fifty.  The  guests  of  the  evening^  were:  Dr.  .\dams,  Dean 
of  the  Faculty  of  Applied  Science  of  McGill  University;  Dr. 
Galbraith,  Dean  of  the  same  faculty  at  the  University  of  To- 
ronto, and  Professors  C.  H.  McLeod  and  N.  \.  Evans,  of 
McGill  University. 

After  a  pleasing  menu,  had  been  disposed  of  and  the  toast 
to  the  King  had  been  duly  honored,  the  chairman,  Mr.  Willis 
Chipman,  in  a  happy  speech  welcomed  the  graduates  and  in- 
troduced the  toast-master,  Professor  Evans,  who  discharged 
the  duties  of  this  oflfice  most  capably.  The  toast  list  was  as 
follows : 

"Our   Alma   Mater,"   proposed    by    Mr.    W.    F.    I'"errier. 
B.Sc.  and  responded  to  by  Dr.  F.  D.  Adams. 

"Applied    Science."   proposed   Ijy   Mr.   J.    G.    G.    Kerry, 
M.Sc.  and  responded  to  by  Professor  C.  H.  McLeod. 

"Sister    Universities,"    proposed    by     Major     T.     Harry 
Jones,  and  responded  to  by  Dr.  Galljraitli. 

In  proposing  "Our  Alma  Mater,"  Mr.  Ferrier,  in  an  en- 
thusiastic speech,  directed  the  attention  of  those  present  to 
tlie  prominent  positions  held  1)y  graduates  of  McGill  Univer- 
sity and  showed  how  their  achievements  had  brought  honor 
to  their  alma  mater.  Replying,  Dr.  Adams  reviewed  the  his- 
tory of  the  Engineering  Faculty  from  the  time  of  its  forma- 
tion, showing  how.it  had  grown  from  a  small  class  back  in 
the  go's  to  a  world-renowned  institution  with  the  present  large 
attendance  of  .'iSO.  In  the  early  days  there  were  few  build- 
ings and  less  facilities,  but  now  the  advantages  offered  by  the 
Faculty  placed  McGill  in  the  forefront  of  engineering  schools. 
Curves  had  been  prepared  showing  the  attendance  from  1S8<) 
and  the  rapid  increase  as  shown  graphically  was  very  marked. 
An  idea  of  the  cosmopolitan  nature  of  the  student  body 
might  be  gathered  from  the  fact  that  forty  different  nations 
were  represented  at  McGill.  The  graduates  were  distributed 
over  the  greater  part  of  the  inhabited  sections  of  the  world 
and  everywhere  the  name  of  the  University  was  being  uplield 
by  men  who  were  forging  ahead  in  their  profession. 

An  important  announcement  made  by  Dr.  Adams  was 
that  Sir  VVm.  MacDonald  had  donated  a  site  of  some  twenty- 
seven  acres  for  the  erection  of  new  buildings  for  the  Univer- 
sity, these  to  comprise  residences,  gymnasium  and  edifices 
for  the  various  faculties. 

Mr.  J.  G.  G.  Kerry,  in  proposing  "Applied  Science,"  dealt 
with  the  men  who  were  graduates  of  this  faculty,  making  in- 
teresting reference  to  the  achievements  of  those  who  stood 
out  most  prominently.  Professor  McLeod's  response  was 
along  much  the'  same  lines  as  Mr.  Kerry's  observations  and 
was  particularly  well  received,  practically  all  of  those  present 
having  sat  under  Professor  McLeod  at  college. 

In  proposing  the  toast,  "Sister  Universities."  Major 
Jones  commented  upon  the  good  spirit  which  existed  between 
the  several  colleges  and  expressed  gratification  in  knowing 
that  instead  of  a  feeling  of  jealousy  there  was  one  of  friendly 
rivalry — a  feeling  which  tended  to  give  the  students  a  most 
efficient  and  successful  training.  Dr.  Galbraith,  who  replied, 
spoke  at  some  length  on  the  proper  education  of  the  engineer. 
\  great  many  people  entertained  the  idea  that  an  engineer 
should  be  a  master  of  mathematics  and  the  sciences — a  theo- 
retical expert,  but  this  was  an  erroneous  principle.  The  stu- 
dent should  be  grounded  in  the  first  principles  of  the  sciences 


and  ,shovvn  how  to  apply  them.  In  this  way  the  future  engi- 
neer would  be  able  to  grasp  what  was  required  for  the  solu- 
tion of  any  particular  problem  and  would  know  where  to  seek 
and  how  to  apply  the  necessary  knowledge  and  theory.  The 
main  theme  of  Dr.  Galbraith's  address  was  a  common-sense, 
])ractical  education  for  the  engineer. 

The  toast  list  completed,  Mr.  Chipman  called  upon  the 
assembly  to  honor  the  oldest  engineering  graduate  present. 
Mr.  Maurice  Caviller,  who  responded,  .giving  some  interesting 
reminisences  of  his  experiences  at  McGill  University  in  1861-3. 
Mr.  J.  McEvoy  then  proposed  the  health  of  the  toast- 
master,  Professor  Evans,  who  replied  with  characteristic 
lieartiness.  Professor  Evans'  remarks  were  of  particular  in- 
terest in  that  they  touched  upon  the  work  accomplished  in 
connection  with  the  Graduates'  Society,  an  organization  de- 
signed to  keep  track  of  the  graduates  and  maintain  a  man's 
university  connection  by  means  of  bulletins.  It  may  be  noted 
that  the  onus  of  the  heavy  duties  involved  in  this  work  is 
borne  by  Professor  Evans,  who  is  honorary  secretary.  After 
the  thanks  of  those  present  had  been  tendered  to  the  commit- 
tee in  charge  of  arrangements  by  Mr.  .\.  R.  Davis,  and  ac- 
knowledged by  Mr.  J.  R.  Larmonth,  a  very  pleasant  evening 
came  to  an  end.  Mr.  Willis  Chipman  came  in  for  considerable 
congratulation  as  the  proposer  of  the  reunion  and  as  one  who 
liad  been  particularly  active  in  bringing  the  idea  to  a  success- 
ful consummation. 

The  personnel  of  the  committee  was  as  fcjllovvs:  Mr. 
Willis  Chipman.  chairman;  Messrs.  W.  F.  Ferrier,  J.  McEvoy. 
.\.  L.  Mudge.  J.  H.  Larmonth,  E.  \i.  Clarke,  H.  G.  Xicholls 
and    M.  J.   McMenry   (secretary;. 


Annual  Meeting  of  Toronto  Branch  G.S.G.E. 

THE  annual  meeting  of  the  Toronto  Branch  of  the 
Canadian  Society  of  Civil  Engineers  was  held  in  the 
lecture  room  of  the  Engineers'  Club  on  January  21. 
under  the  presidency  of  Mr.  E.  A.  James.  The 
Secretary-Treasurer,  Mr.  .\.  B.  Garrow,  submitted  a  report 
wliich  showed  a  cash  balance  of  .$877..50,  a  considerable  por- 
tion of  which  is  to  be  expended  in  the  enlargement  of  the  al- 
ready extensive  library  belonging  to  the  Branch. 

The  election  of  officers  for  the  year  resulted  as  follows: 
Mr.  A.  F.  Stewart.  Chairman;  Mr.  J.  Galbraith.  Jr.,  Secretary- 
Treasurer;  Messrs.  J.  G.  G.  Kerry  and  C.  H.  Mitchell,  and 
Prof.  Gillespie,  members  of  the  executive  committee. 

Mr.  Kerry  was  chosen  to  represent  District  5  on  the 
Nimiinating  Committee  of  the  Society.  The  meeting  adjourn- 
ed after  tendering  a  vote  of  thanks  to  the  retiring  chairman. 

Annual  Meeting  of  the  Canadian  Society 

Tlie  .'intli  annual  meeting  of  the  Canadian  Society  of 
Civil  Engineers  is  now  being  held  at  Montreal.  The  dates  ot 
the  meeting  are  January  27-2!).  It  is  the  first  time  that  a 
.general  convention  has  been  held  in  the  Society's  new  build- 
ings on  Mansfield  street,  Montreal.  The  retiring  president 
of  the  society  is  Mr.  Phelps  Johnson,  head  of  the  St.  Law- 
rence Bridge  Company,  and  the  president-elect  is  Mr.  M.  J. 
liiitler,  executive  head  of  Messrs.  .\rmstrong.  Whitworth  of 
Canada,  Limited.  Mr.  Butler  will  be  remembered  as  the 
former  General  Manager  of  the  Dominion  Steel  Corpora- 
tion and  previously  Deputy  Minister  and  Chief  Engineer  of 
the  Department  of  Railways  and  Canals  of  the  Dominion 
Government.  The  nominees  for  vice-president  are  Mr.  R.  A. 
Ross,  of  Montreal,  and  Mr.  A.  F.  Stewart,  of  Toronto. 
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Engineering  Progress  at  Nanaimo,  B.  G. 

DHSl'lTE  the  nionty  stringency  and  unsatisfactory 
labor  conditions  locally,  which  handicapped  opera- 
tions during  the  latter  part  of  the  year,  1913  wit- 
nessed great  progress  in  the  Works  Department  at 
Nanaimo,  B.C.,  which  is  under  the  supervision  of  Mr.  S.  Bar- 
low Bennett,  City  Engineer.  A  copy  of  Mr.  Bennett's  report, 
which  has  just  reached  us,  contains  much  of  interest  in  re- 
gard to  the  activities  of  the  year  at  Nanaimo.  One  of  the 
important  undertakings  of  the  year  carried  to  successful  com- 
pletion was  the  construction  of  an  18-in,  wooden  water-main, 
together  with  the  general  improvement  of  the  distribution 
system  of  the  district.  An  illustrated  description  of  this 
undertaking  was  published  in  our  issue  of  December  24,  1913. 
The  work  entailed  an  expenditure  of  $23,514.  The  total  length 
of  18-in.  diameter  pipe  laid  from  No.  1  dam  to  the  city  was 
10,800  ft.,  the  pipe  being  supplied  by  the  Dominion  Wood 
Pipe  Company,  Limited,  New  Westminster,  B.C. 

In  regard  to  the  maintenance  and  operation  of  the  water 
supply,  Mr,  Bennett  deplores  the  waste  of  water  and  advises 


10.5  miles.    The  whole  of  the  work  undertaken  by  the  Sewers 
Committee  has  been  carried  out  by  day  labor. 

Increased  activity  is  noticed  in  the  Building  Departmen:. 
which  also  comes  under  the  supervision  of  the  City  Engineer. 
The  preparation  of  a  building  by-law  is  recommended  in  Mr. 
Bennett's  report. 


Mr.  S.  Barlow  Bennett,  City  Engineer  of  Nanaimo,  B.  C. 

the  installation  of  meters,  in  this  connection  Mr.  Bennett's 
suggestion  might  be  taken  in  conjunction  with  a  reading  of 
the  article,  "The  Economics  of  tlie  Water  Meter,"  published 
in  our  last  issue. 

In  the  department  of  street  paving,  Mr.  Bennett's  force 
was  particularly  active  during  1914,  plans,  profiles  and  speci- 
fications having  been  prepared  for  upwards  of  99,000  square 
yards  of  pavement.  It  is  hoped  that  at  an  early  date  the 
paving  of  the  important  streets  of  the  city  will  be  an  accom- 
plished fact,  actual  operations  not  having  been  commenced 
last  year  owing  mainly  to  unsatisfactory  labor  conditions. 
The  prices  submitted  for  paving  were:  4-in.  concrete  base, 
with  2-in.  asphaltic  top,  $185,753,  and  for  5-in.  concrete  base, 
with  2-in.  asphaltic  top,  $200,258.  The  total  mileage  of  side- 
walks laid  is  18. 

The  Newcastle  townsite  sewerage  scheme,  upon  which 
operations  were  suspended  during  the  winter  of  1912  owing 
to  heavy  snow-falls,  was  re-commenced  the  latter  part  of 
January.  The  laying  of  an  additional  5,000  ft.  of  vitrified 
earthenware  pipe,  together  with  800  ft.  of  12-in.  cast-iron  pipe 
for  the  outfall  completed  the  system  by  the  latter  part  of 
May.  The  total  cost  was  approximately  $16,000.  Mr.  Ben- 
nett regards  the  average  cost  of  $1.48  a  foot  as  very  satis- 
factory taking  into  consideration  local  conditions. 

During  1913,  10,100  ft.  of  sewers  were  laid.  The  total 
amount  of  sewers  now  laid  at  Nanaimo  is  55,632  ft.,  or  about 


Public 


An  Amendment  to  the  Saskatchewan 
Health  Act 

At  the  recent  session  of  the  .Saskatchewan  Legislative 
Assembly,  there  was  passed  an  amendment  which  will  prove 
of  interest  and  advantage  to  municipalities  in  that  province 
contemplating  the  establishment  or  extension  of  public  health 
works  and  to  engineers  acting  for  such  municipalities. 

The  Public  Health  Act  of  Saskatchewan  is  frequently  re- 
ferred to  as  providing  perhaps  the  most  advanced  legislation 
in  regard  to  waterworks,  sewerage  and  sewage  disposal  con- 
trol. 

Prior  to  the  passing  of  the  amendment,  the  Act  required 
that  complete  plans  and  specifications  of  all  waterworks, 
sewerage  or  sewage  disposal  systems  or  extensions  should  be 
submitted  to  the  Commissioner  of  Public  Health  and  his 
certificate  of  approval  obtained  before  any  by-law  for  the  pur- 
pose of  raising  money  for  such  works  could  be  submitted  to 
the  votes  of  the  electors;  and  further,  that  no  debentures 
would  be  valid  if  issued  under  any  by-law  passed  in  contra- 
vention of  such  requirements. 

The  Commissioner  has  received  the  hearty  co-operation 
of  the  various  municipalities  in  the  administration  of  the  Act, 
but  he  has  noted  that  in  some  cases,  particularly  in  the  smaller 
towns,  the  preparation  and  submission  of  complete  plans  and 
specifications,  previous  to  the  passing  of  the  by-law,  was  a 
matter  which  called  for  re-consideration,  because  of  the  fol- 
lowing circumstances: 

(1)  A  municipal  council  taking  up  office  in  January  re- 
quired some  six  weeks  in  which  to  formulate  the  construc- 
tional programme  for  the  year.  The  engineer,  on  receiving 
his  instructions,  proceeded  with  the  preparation  of  plans  and 
specifications,  which  occupied  at  least  two  months.  These 
plans  and  specifications  were  submitted  to  the  Commissioner 
of  Public  Health  during  the  month  of  April  and  assuming 
that  they  were  satisfactory  to  the  Commissioner,  the  by-law 
could  not  be  voted  upon  until  it  had  been  advertised  for  three 
successive  weeks.  Thus  the  electors  did  not  vote  until  about 
June  1st,  and  the  necessary  procedure  following  the  passing 
of  the  by-law  usually  delayed  the  letting  of  contracts  until 
the  constructional  season  was  far  advanced. 

(2)  Consulting  engineers  engaged  by  municipalities  of 
necessity  had  to  incur  considerable  expenditure  in  rushing 
the  preparation  of  detailed  plans  and  specifications,  for  which 
remuneration  was  not  forthcoming  in  many  cases  until  the 
debentures  were  sold. 

(3)  There  was  a  possibility  of  the  by-law  being  opposed 
by  a  majority  of  the  ratepayers,  in  which  case  the  prepara- 
tion of  the  details  of  the  scheme  meant  unnecessary  expense 
to  the  municipality. 

The  difficulties  raised  will  be  met  by  the  new  amendment, 
wherein  it  is  required  that  a  report,  general  plans  and  such 
information  as  may  be  required  to  allow  of  a  general  under- 
standing of  the  proposed  system  or  extension  may  be  sub- 
mitted and  a  provisional  certificate  issued  by  the  Commis- 
sioner, which  will  be  sufficient  for  the  purposes  of  the  by- 
law. 

No  debentures,  however,  will  be  valid  until  the  complete 
plans  and  specifications  of  the  system  have  been  submitted 
and  approved. 

There  will  shortly  be  issued  from  the  Bureau  of  Health 
regulations  stating  definitely  what  form  the  various  plans  and 
data  necessary  for  the  provisional  and  final  certificates  shall 
take. 
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Annual  Meeting  London  Builders'  Exchange 

At  the  annual  meeting  of  the  Builders'  Exchange  of  Lon- 
don, Ont.,  held  under  the  presidency  of  Mr.  L.  H.  Martyn  in 
the  rooms  of  the  association  in  the  Bank  of  Nova  Scotia 
Building  on  Monday,  January  19,  the  following  officers  were 
elected:  President,  Mr.  T.  R.  Wright;  First  Vice-President, 
Mr.  E.  K.  Dennis;  Second  Vice-President,  Mr.  A.  Nobbs; 
Secretary-Treasurer,  Mr.  ]".  S.  Barclay.  Auditors:  Messrs. 
J.  "Whittaker  and  E.  Gerry.  Board  of  Directors:  Messrs.  T. 
R.  Wright,  E.  R.  Dennis,  A.  Nobbs,  L.  H.  Martyn,  Geo.  S. 
Gould,  L.  R.  FoUey,  W.  T.  Pace,  F.  G.  Tulett  and  Geo.  H. 
Haney.  The  association  made  rapid  strides  in  every  depart- 
ment during  the  last  twelve  months  and  1913  passed  into  his- 
tory as  the  most  successful  year  in  the  records  of  the  Ex- 
change. 


Personal  Mention 

Mr.  Isidore  I'"eldman  is  going  into  architectural  practice 
in  new  quarters  at  44  Adelaide  street  west,  Toronto. 

Mr.  H.  A.  Brazier,  assistant  city  engineer  of  London, 
Ont.,  has  returned  from  a  short  trip  to  the  Old  Country. 

Mr.  William  H.  Connell,  Chief  of  the  Bureau  of  Highways 
and  Street  Cleaning,  Philadelphia,  Pa.,  recently  delivered  an 
illustrated  lecture,  "Organization  and  Methods  of  Street 
Cleaning  Departments"  before  the  Graduate  Students  in  High- 
way Engineering  at  Columbia  University. 

Sir  William  Willcocks,  the  English  engineer  who  design- 
ed the  Assouan  Dam  and  who  is  in  charge  of  British  irriga- 
tion and  drainage  works  in  the  East,  will  deliver  an  address 
on  "River  Regulation  and  Control  in  Antiquity"  at  the  fourth 
National  Drainage  Congress  at  Savannah,  Ga.,  .\pril  22. 

Mr.  Charles  H.  Egleo,  for  nine  years  General  Manager  of 
the  Ambursen  Hydraulic  Construction  Company,  in  charge  of 
their  construction  work,  lias  just  become  connected  with  the 
Abcrthaw  Construction  Company  of  Boston,  and  will  have 
charge  of  all  dam  and  reservoir  work  for  this  company. 

Mr.  P.  B.  McGinnis,  who  takes  the  place  of  Mr.  W.  B. 
Rawson  as  Construction  Engineer  for  the  Canada  Cement 
Company,  has  taken  up  his  duties  at  Medicine  Hat.  He  has 
been  connected  with  the  company  at  Winnipeg  and  will  have 
full  charge  of  the  construction  work  until  the  completion  of 
the  plant. 


ihe  city  of  Winnipeg  to  obtain  its  water  supply  from  the 
Lake  of  the  Woods  which  has  a  water-shed  of  some  twenty- 
six  thousand  square  miles  in  the  United  States  and  the  Do- 
minion. Both  the  Canadian  and  United  States  governments 
have  assented  to  the  Winnipeg  water  project,  but  under  the 
treaty  the.  commission  has  the  right  to  over-rule  these  de- 
cisions if  it  finds  the  plan  detrimental  to  boundary  waters  or 
to  the  people  residing  near  by.  Objection  was  made  to  Win- 
nipeg's request  by  representatives  of  the  city  of  Kenora,  at 
the  mouth  of  the  Lake  of  the  Woods,  on  the  ground  that 
their  municipal  plant  would  be  injured  if  Winnipeg  were  al- 
lowed to  tap  the  lake.  The  commission  have  extended  un- 
til February  24  the  time  for  hearing  arguments  on  the  appli- 
cation of  the  Michigan  Power  Company  to  continue  its  di- 
version to  the  waters  of  St.  Mary's  River  at  Sault  Ste.  Marie. 


The  Tuec  Stationary  Air-Gleaning  System 

From  Mr.  Jas.  J.  Martindale,  Ontario  representative  li'r 
the  TUEC  stationary  air-cleaning  system,  we  have  received 
a  copy  of  an  artistic,  informative  publication  devoted  to  an 
explanation  of  the  principles  of  the  TUEC  apparatus  and 
an    enumeration   of   its   various    applications. 

The  TUEC  system  has  made  rapid  strides  since  its  first 
introduction  into  Canada  a  few  years  ago.  It  has  become 
famous  by  virtue  of  its  sanitary  character,  its  efficiency  and 
durability,  its  simplicity  of  construction  and  its  low  operating 
cost.  TUEC  installations  have  been  pla«;d  in  some  of  the 
finest  buildings  of  all  types  erected  in  recent  years.  These 
are  illustrated  in  the  booklet  under  discussion,  complete  sec- 
tions being  set  apart  for  photographic  reproductions  of  costly 
residences,  private  dwellings,  churches,  cathedrals,  apartment 
and  flat  buildings,  public  buildings  and  educational  institu- 
tions, hotels,  commercial  and  office  buildings,  and  so  on.  It 
is  interesting  to  note  that  Canada  figures  prominently  in  some 
of  the  best  of  these  installations. 


New  Motor  Street  Watering  Carts 

Messrs.  Leyland  Motors  Limited,  Leyland,  Lanes.,  Eng., 
recently  completed  for  the  city  of  Notfingham  two  motor 
street-watering  carts  with  interchangeable  refuse  bodies. 
One  of  these  carts  is  shown  in  the  accompanying  illustration. 
These  carts  are  wonderfully  efficient  and  of  an  entirely  new 
design.  The  water,  instead  of  being  spread  by  gravity  over  a 
width  of  road  from  twelve  to  fifteen  feet,  is  delivered  by  pres- 
sure produced  by  placing  a  lurl)ine  pump  between  the  lank 
and  the  nozzles.     As  a  result,  pressures  can  be  obtained  up  to 


Type  of  motor  street-watering  cart  used  by  the  city  of 
Nottingham. 

fifty  pounds,  and  roads  varying  in  width  up  to  fifty  feet  can 
lie  watered.  With  separate  nozzles,  asphalt  paving  and  wood 
block  roads  can  be  thoroughly  scoured  and  washed.  The 
pump  can  also  be  used  for  filling  the  tank  from  a  river  or 
canal,  this  being  effected  by  an  arrangement  of  valves.  It  is 
valuable  as  a  means  of  first  aid  in  the  case  of  small  fires  as  it 
will  throw  a  jet  of  water  to  the  top  oi  a  three-storey  building 
and  enough  water  is  carried  to  put  out  a  fire  of  considerable 
proportions.  In  case  of  emergency,  this  motor  watering  cart 
can  be  run  at  a  speed  of  twenty  miles  an  hour. 


The  International  Joint  Commission  heard  arguments  at 
Washington    on    January    13    against    granting    authority    to 


In  an  article  relating  to  constructional  work  at  Port 
Arthur  published  in  our  issue  of  December  31  it  was  stated 
that  quite  a  colony  of  "wooden"  residences  had  sprung  up  at 
Ray  Park.  This  was  a  typographical  error  and  should  have 
been  rendered  "modern."  The  error  was  pointed  out  to  us 
by  Mr.  H.  S.  H.  Goodier,  Secretary  of  the  Port  Arthur  Board 
of  Trade,  who  states  that  since  the  publication  of  the  article 
word  has  reached  him  of  further  prospective  developments  in 
Mariday  Park,  in  which  more  than  $600,000  will  be  spent  on 
residence  work  in  1914.  This  sub-division  is  owned  by  Mr. 
J.  J.  Carrick,  M.P. 
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MAINLY    CONSTRUCTIONAL 

EAST  and   WEST  —  FROM  COAST  to  COAST 


EASTERN  CANADA 

The  Elder  KbaiU)  Asplialt  Company,  Limited.  Mfintical. 
lias  declared  a  dividend  of  0  per  cent. 

The  Mines  itranch  of  the  Department  of  Mines  has  in- 
.stalled  at  Ottawa  a  modern  and  well-equipped  laboratory  for 
the  purpose  of  experimental  concentration  and  metallurgical 
tests  with  Canadian  ores  and  minerals. 

The  Woodstock,  Ont.,  Board  of  Works  have  decided  to 
ask  the  council's  permission  to  advertise  for  an  engineer  to 
take  full  charge  of  the  city's  streets  and  to  combine  the  work 
of  street  commissioner  with  that  of  surveying  and  civil  engi- 
neering. 

A  new  sewerage  system  at  Weston,  Ont.,  is  about  to  be 
completed,  the  only  remaining  work  being  a  small  portion  of 
the  storm  sewer,  which  must  be  constructed  over  private 
property.  The  Kcsidenl  Engineer,  Mr.  Hicks,  is  in  charge 
of  the  work. 

Plans  for  the  new  Gerrard  street  bridge,  with  a  recom- 
mendation that  the  estimate  of  .$:i82,()00  l>e  accepted,  were 
submitted  to  the  Toronto  Board  of  Control  recently  by  Mr. 
Harris,  Commissioner  of  Works.  This  design  would  give  a 
06-foot  width  and  carry  40-foot  cars. 

An  interesting  paper,  '"Sewage  and  Sewage  Disposal,"  was 
read  before  members  of  the  Port  .Arthur  board  of  trade  re- 
cently by  Mr.  L.  M.  Jones,  city  engineer.  Mr.  Jones  dealt 
with  the  question  of  plans  for  sewers  and  drainage  and  dis- 
cussed several  suggested  improvements  for  the  city. 

A  deputation  from  the  Toronto  city  council  waited  upon 
government  ministers  recently  and  urged  the  desirability  of 
starting  preliminary  work  on  the  various  public  buildings 
<lecided  upon  for  Toronto.  These  works  include  the  new 
I'ost  Office,  Customs  House  and  harbor  improvements. 

A  report  from  Eredericton,  N.B.,  states  that  the  Inter- 
colonial Railway  have  made  extensive  development  plans, 
which  include  the  construction  of  a  modern  station  at  hred- 
ericton.  A  freight  warehouse,  roundhouse,  niacliinc  shops 
and  yards  are  also  to  be  built  by  the  company. 

The  Toronto  City  Solicitor  has  obtained  the  approval  of 
the  Board  of  Control  to  sue  a  number  of  defaulting  contrac- 
tors for  the  difference  between  the  price  of  the  original  con- 
tract and  the  cost  of  the  new  one  in  cases  where  they  have 
declined  to  execute  the  contracts  taken  out. 

It  is  predicted  by  architects  in  London.  Out.,  that  build- 
ing on  a  large  scale  will  open  i\p  in  that  city  during  the  sprin.g. 
Work  will  be  commenced  on  tlie  new  post  office  in  the  next 
few  months  and  a  rumor  is  current  that  a  Toronto  tirni  is 
contemplating  the  erection  in  that  city  of  a  new  warehouse 
or  a  retail  store. 

The  low-level  ])Uiuping  station  at  Montreal  is  to  be  lire- 
proofed  in  order  to  comply  with  restrictions  laid  down  by  the 
lire  un<lerwriters.  The  floors  of  the  buildings,  which  house 
a  total  pumping  capacity  of  sixty  n)illion  gallons  daily,  will 
be  laid  in  concrete  and  a  fire-wall  be  built  on  the  west  side  of 
the  boiler  house. 

.\  report  from  Ottawa  announces  that  the  government 
will  erect  a  $300,000  building  fur  the  purpose  of  housing  a 
first-class  display  of  the  natural  products  of  the  Dominion  at 


the  forlhcDining  Panama  Exhibition.  Each  of  the  big  tana 
dian  railways  will  also  erect  a  buihling  for  the  accommodation 
of  tlieir  individual  exhibits. 

The  Canadian  Connecticut  Cotton  Mills,  Limited,  has 
practically  completed  its  large  plant  at  Sherbrooke,  Que.. 
wliich  is  expected  to  be  in  operation  early  in  I'ebruary.  The 
company  will  manufacture  tire  fabric  exclusively  and  is  said 
to  have  <lisposed  of  its  entire  output  to  four  of  the  largest 
Canadian  tire  manufacturing  companies. 

.\  new  liighway,  224  miles  long,  connecting  .Augusta.  Me., 
and  the  city  of  Quebec,  is  assured,  according  to  an  announce- 
ment by  the  .State  Highway  Commission  of  Portland.  Me. 
The  Quebec  government  has  appropriated  *:iOO.(K)0  to  l)uild 
the  road  from  Quebec  to  the  Maine  boundary,  a  distance  of 
'.i:!  miles,  and  the  remaining  131  miles  will  be  constructed  by 
the  State  of  Maine. 

The  specifications  of  the  proposed  dam  on  the  St.  Maur- 
ice River,  P.Q.,  have  been  prepared  by  the  Running  Waters 
Commission.  The  object  is  to  provide  an  even  flow  of  water 
for  industrial  purposes,  and  make  possible  the  developmen' 
of  a  very  large  amount  of  horse-power.  The  dam  is  to  be 
constructed  al)ove  La  Loutre  Rapids,  four  miles  above  the 
mouth  of  the  Wabane  River,  and  will  be  1,720  feet  long. 

The  engineers  of  the  city  of  Montreal  are  at  work  on  a  re- 
port which  will  recommend  the  immediate  construction  <<f 
subways  an<l  new  surface  lines  in  'order  to  improve  trans- 
portation facilities.  .According  to  information  given  out,  the 
report  will  advise  the  construction  of  three  subways,  one  run- 
ning cast  and  west,  another  north  and  south,  and  a  tliir<l  in 
the  business  section.  The  subways  will  allow  for  sewers  and 
conduits  to  be  laid  in  them. 

The  St.  Agathe  Lumber  &  Construction  C"onipaiiy,  Limit- 
ed, incorporated  recently  by  federal  charter  with  a  capital  of 
$;iOO,00().  contemplate  the  erection  of  a  factory  at  St.  .Agathe 
dcs  Mollis,  Que.,  for  the  manufacture  of  cement  products. 
They  will  also  erect  a  plant  for  the  production  of  lumber. 
doors,  sash,  flooring  and  other  products.  The  officers  of  the 
concern  are:  president.  Mr.  L.  E.  Parent;  vice-president.  Mr. 
J.  H.  Reid;  director.  Mr.  !•'.  l'"orget;  secretary-treasurer,  Mr. 
!•"..   I'arent. 

Xow  that  the  final  ilraft  of  the  pro|>o,sctl  new  Imildiiig 
l)y-law  for  Hamilton  is  ready  for  adoption  by  the  city  council, 
olijections  are  being  raised  on  all  sides,  one  of  the  most  im- 
portant being  in  regard  to  the  provision  re<|uiring  all  build- 
ings erected  in  the  central  part  of  the  city  to  be  of  fireproof 
construction.  .\l  a  meeting  of  the  Board  of  Control  at  which 
the  matter  was  diMiissed,  the  Mayor  expressed  the  opinion 
that  such  a  provision  would  about  double  the  cost  of  building 
construction  in  that  part  of  the  city.  The  by-law  is  at  pre- 
sent in  the  hands  of  the  City  Solicitor. 

Announcement  is  tirade  from  Ottawa  tliat  contracl.^  lor 
the  new  public  buildings  at  the  capital  will  be  awarded  in 
the  spring  of  int.").  The  time  for  the  reception  of  preliminary 
designs,  which  was  originally  fixed  for  January  3  of  this  year, 
has  been  exten<led  to  April  2.  The  new  buildings  are  to  be 
fireproof  throughout,  and  will  he  designed  to  provide  a  super- 
ficial oflice  area  of  .')00,000  square  feet.  It  is  expected  that  the 
buildings  will  take  two  years  and  a  half  to  complete,  and  the 
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cost  will  run  into  millions.  VNIicn  these  and  tlie  new  Customs 
IniildiMKs  on  Sussex  street  are  completed  there  will  be  a  con- 
tinuous line  of  government  huildinRS  for  more  than  a  mile. 

The  Dominion  Government  has  cancelled  the  contract  of 
Messrs.  t'onnolly  &  Charleson,  who  were  erecting  new  steam- 
ship hertlis  at  West  St.  Jolm,  \.l!..  and  announces  that  otlier 
steps  will  he  taken  to  hasten  this  work,  in  order  that  at  least 
two  more  steamship  berths  may  be  available  for  use  next 
winter.  The  Government  is  also  considering  a  request  of  the 
city  council  that  two  steamship  berths,  each  about  eight  hun- 
dred feet  long  be  constructed  on  the  east  side  of  the  harb:)ur 
near  its  mouth  and  convenient  to  the  large  sugar  relinery.  on 
which  construction  work  is  now  well  'advanced.  More 
wharves  are  needed  on  the  cast  side  of  the  liarl)our  to  meet 
the  growing  demands  of  the  traffic  of  the  port,  and  if  the 
Government  regards  the  city's  request  favorably  there  will 
be  great  activity  in  construction  work  on  both  sides  of  the 
present  harbour,  in  addition  to  the  great  work  in  progress  in 
(.'ourtenay   Bay. 

On  the  south  side  of  llie  (iiilf  of  St.  Lawrence,  the  St. 
Lawrence  I'ulp  &  Lumlier  Corporation  is  erecting  a  big  plant 
which  when  iinished  will  represent  an  investment  of  close  t" 
a  million  dollars.  There  is  an  irregular  group  of  buildings, 
mostly  one-storey  and  measuring  something  like  WW  by  :>()() 
feet  in  plan,  forming  a  complete  pulp  mill  for  making  high- 
grade  bleached  sulphite  pulp,  together  with  a  digester  build- 
ing covering  digesters  reaching  l(iO  feet  above  ground.  AH 
this  is  now  being  l>uilt  by  the  Aberthaw  Construction  C'oni- 
pany  of  lioston,  and  is  to  be  hnished  by  next  September. 
The  buildings  have  concrete  exterior,  the  interior  structure 
being  largely  of  structural  steel  with  yellow  pine  roofs.  A 
private  railroad  is  to  supply  the  mill  with  logs  from  the  ex- 
tensive timber  and  pulp  wood  limits  of  the  company,  aggre- 
gating some  500  square  miles.  The  Dominion  Government 
lias  undertaken  to  develop  a  harl)or  for  safe  wharfage  for 
ships  up  to  6,000  tons. 

An  agreement  has  been  made  Ijctweeii  the  St.  John  Kail- 
way  Company  and  the  municipal  council  for  the  extension  of 
the  company's  line  three  miles  to  Coldbrook,  where  an  in- 
dustrial suburb  is  being  developed.  There  is  already  an  auto- 
mobile factory  at  I'oldbrook  and  arrangements  have  been 
completed  to  erect  a  nail  factory.  There  is  talk  of  a  company 
cstablisliing  a  shoe  factory  there!  and  the  Coldbrook  Realty 
and  Development  Company  will  continue  its  work  of  making 
a  garden  suburb.  The  street  railway  company  has  already 
undertaken  to  extend  its  line  through  East  St.  John,  in  the 
opposite  direction  from  Coldbrook,  to  a  point  at  Little  River, 
just  beyond  the  works  at  Courtenay  Day.  During  the  pre- 
si'nt  year,  also,  the  bridge  will  be  completed  between  East  and 
W  est  St.  John,  this  enal)ling  the  company  to  conduct  an  un- 
interrupted service  to  West  St.  John  and  l'"airville.  The  peo- 
ple of  the  latter  place  are  petitioning  the  company  to  extend 
its  line  in  that  locality  as  a  factor  in  suburban  development. 
Ilic  Sul)url)an  Railway  Company,  which  was  unable  to  carry 
out  any  of  its  plans  last  year,  hopes  to  secure  a  renew.il  of 
its   charter   aild   begin    construction    work   this   year. 


magnet,  an  automatic  bucket  of  any  type,  a  drag  scraper 
bucket,  a  steam  shovel  dipper,  or  pile  driver  hammer  and 
leads.  Any  and  all  of  these  are  quickly  interchangeable  with 
the  others,  thus  giving  the  owner  an  all-round  machine.  The 
catalogue  illustrates  and  describes  a  few  of  the  more  import- 
ant details  of  construction,  as  well  as  some  of  the  many  uses 
to  which  I'.rowning  cranes  and  their  various  attachments  are 
adapteil. 


The  Urowning  Company,  Cleveland.  Ohio,  are  issuing 
copies  of  an  excellent  catalogue  of  locomotive  cranes.  The 
outside  dimensions  of  this  publication  are  12  ins.  x  !)  ins.  and 
the  half-tone  illustrations,  two  on  a  page  throughout,  are  of 
suflicient  size  to  illustrate  the  work  to  the  best  possible  ad- 
vantage, llrowning  locomotive  cranes  have  been  used  on 
some  of  the  largest  constructional  undertakings  in  the  world. 
They  came  into  favorable  i)r()niincnce  on  the  Tanama  t  anal 
constriicti(]n,  and  a  single  instance  of  the  kind  of  con.slruc- 
tion  upon  wliich  they  are  figuring  iji  Canada  is  the  extensive 
harbor  wf)rk  now  in  jirogress  at  .St.  John,  N.P..  These  cranes 
can    be    e(|ui])iicd    lo   handle    a   hook    block,   an    electric    lifting 
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.\  brick-making  plant  has  been  established  at  Mcyronne. 
Sask.,  and  will  begin  operations  in   the  spring. 

A  large  number  of  contractors  have  submitted  tenders  for 
the  erection  of  the  block  which  the  Hudson's  Hay  Company 
proposes  to  erect  in  Victoria,  B.C.,  on  the  site  at  present  be- 
ing excavated  by  Messrs.  Luney  Brothers. 

Cnder  the  terms  of  an  act  to  encourage  housing  accom- 
modation in  cities  and  towns,  the  Manitoba  legislature  is  to 
empower  city  and  town  municipalities  to  guarantee  securities 
issued  for  the  purpose  of  Imilding  houses  of  moderate  size. 

The  Regina  General  Hospital  I'.oard  has  recpiested  the 
city  council  to  prepare  and  submit  to  the  ratepayers  a  by-law 
granting  the  necessary  permission  to  raise  $i:.-).0()0  lo  com- 
plete a  numl>er  of  municii)al  contracts,  including  a  Xurses' 
I  lome. 

Mr,  Southwick,  of  Vernon,  B.C.,  is  reported  to  have  dis- 
posed of  patents  in  five  countries  for  his  Pressure  Water 
Meter  which  has  been  taken  up  by  a  syndicate  of  Vancouver 
men.  This  invention  is  said  to  work  on  any  water-pipe,  even 
a  large  three-foot  main. 

Ihe  Mayor  of  Vancouver  has  announced  that  competitive 
plans  will  probably  be  invited  for  the  new  city  hall  and  a 
money  l)y-la\v  put  l)efore  the  electors  next  January.  If  this 
is  carried  out  the  new  city  hall  will  probably  be  in  course  of 
erection  before  the  end  of  the  year. 

Rapid  progress  is  being  made  on  the  new  million-dollar 
Law  Courts  under  construction  by  the  National  Construction 
Company  at  Winnipeg.  The  contractors  arc  further  advanced 
than  they  expected  to  be  owingf  to  the  unusually  favorable 
weather  for  building  which  has  prevailed  so  far  this  winter. 

Hon.  i'rice  Ellison,  Minister  of  hinance  and  .\gricullure, 
l.irmally  opened  one  of  the  most  up-to-date  public  schools  in 
llie  interior  of  the  province  at  Kelowna  a  few  days  ago.  The 
school,  which  involved  an  outlay  of  $8,-),000,  is  a  itiassive  brick 
and  concrete  structure  designed  by  Mr.  (ieo.  !■:.  .Xobles.  of 
Lethbridge. 

The  Saskatoon  Builders'  Exchange,  at  a  special  meeting 
on  January  12,  passed  a  resolution  expressing  the  conviction 
that  the  proposed  law  requiring  employers  of  labor  to  pay  in 
cash  or  marked  clie<iues  every  seven  days  woidd  be  imprac- 
ticable and  work  a  hardshi])  on  many  in  the  itresenl  linancial 
<lepression. 

Mr.  Richard  Obee.  Secretary  of  the  Board  of  Trade.  Ver- 
non. \\X  ..  has  had  a  communication  from  an  eastern  manu- 
facturer who  proposes  starting  a  factory  in  that  district  for 
the  manufacture  of  hollow  tile  and  other  clay  products.  .\I- 
ready  samples  of  clay  available  in  Vernon  have  been  analysed 
with  satisfactory  result.s. 

The  Canadian  Mineral  Rubber  Company  intend  proceed 
ing  with  their  large  ciMitracts.  for  local  im|)rovement  in  Vic- 
toria. I!.C.  This  portion  of  the  work  aflfects  .some  eighteen 
streets  and  calls  for  about  100.000  cubic  yards  of  material,  or 
about  .$:!.-)0.000  worth  of  work.  The  intention  is  to  proceed 
with  Ihe  work  gradually  during  the  year. 

riie  announcement  was  made  in  Calgary  recently  that 
work   on   Calgary's  million-dollar  post  office   would   be  com- 
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inenccd  at  once,  that  Federal  engineers  were  in  the  city  to 
select  a  site  for  an  international  elevator,  estimated  to  cost 
one  million  dollars,  and  that  the  contract  for  the  new  three 
million-dollar  armoury  would  be  let  in  the  course  of  a  few 
months. 

The  Building  Inspectors'  report  to  tiie  Kelowna,  B.C., 
city  council  discloses  the  fact  that  the  building  permits  for 
the  twelve  months  show  an  increase  of  lifty  per  cent.,  as  com- 
pared with  1912.  The  Kelowna  Growers'  exchange  have  un- 
der consideration  the  establishment  of  various  plants  to  han- 
dle the  by-products  of  the  valley. 

A  report  on  the  Coquitlam,  B.C.,  dam  and  city  water  sup- 
ply has  been  presented  to  Mr.  J.  B.  Challies,  .Superintendent 
of  the  Water  Power  branch,  by  Mr.  J.  K.  Freeman,  Consult- 
ing Engineer  for  the  Dominion  Government.  Mr.  l-'reenian 
dealt  with  the  purity  of  the  water  supplied  from  the  lake,  the 
stability  of  the  dam,  spillway  and  sluice  gates  and  the  area  of 
reservation. 

With  the  object  of  inducing  the  Dominion  Government  to 
give  a  preference  to  local  contractors  in  awarding  contiacts 
for  government  buildings,  the  Calgary  Builders'  E.xchange  at 
their  annual  meeting  on  January  14  endorsed  tlie  stand  taken 
by  the  local  board  of  trade  in  connection  with  this  matter. 
The  members  seemed  to  think  that  in  the  awarding  of  local 
contracts  they  had  not  been  given  fair  consideration  in  the 
past. 

Preliminary  plans  and  specifications  drawn  by  the  Cana- 
dian Stewart  Company,  of  Montreal  and  Toronto,  for  a  large 
grain  elevator  at  Port  Nelson,  the  northern  terminus  of  the 
Hudson  Bay  Railway,  have  been  approved  by  the  Dominion 
Government.  The  elevator  will  be  thoroughly  modern  and 
capable  of  holding  several  million  bushels.  The  contract  will 
be  let  in  the  spring  so  that  the  elevator  may  be  ready  lor  use 
by  the  time  the  railway  reaches  the  port.  Some  fifteen  com- 
panies are  said  to  have  submitted  plans. 

A  new  theatre  for  the  Victoria  Opera  House  Company 
Limited,  has  recently  been  erected  by  Messrs.  Penner  &  Mac 
Lellan,  general  contractors,  at  Victoria.  The  building  is 
said  to  have  been  completed  within  sixty  days,  which  is  prob- 
ably a  record  for  large  buildings  on  the  Pacific  coast.  The 
framework  was  designed  by  Mr.  H.  Bittman,  steel  engineer, 
ihe  architects  being  Messrs.  Rochford  &  Sankey.  The  main 
truss  holding  the  balcony  is  of  an  entirely  new  type,  and  the 
ornamentation  of  the  interior  follows  the  Louis  XVI.  period 
throughout. 

One  of  the  most  important  works  which  has  engaged  the 
engineering  department  in  Victoria,  during  the  past  year  is 
said  to  be  the  Sooke  water  works.  In  spite  of  difficulties  the 
contract  for  the  concrete  floor  laying  has  been  awarded  and 
the  city  will  shortly  commence  the  construction  of  the  rivet- 
ted  steel  plate  while  the  balance  of  the  work  is  under  way. 
By  the  appropriation  of  another  million  and  a  half  dollars 
the  public  has  reiterated  its  approval  of  the  scheme,  but  the 
latest  proposal  to  acquire  the  Leach  River  water-shed  at  a 
greatly  reduced  price  has  been  negatived. 

An  act  to  establish  public  irrigation  corporations  through- 
out the  province  of  British  Columbia  will  be  introduced  by  the 
Hon.  Wm.  R.  Ross,  Minister  of  Lands,  at  the  coming  session 
of  the  legislature.  It  will  make  possible  the  joint  ownership 
and  corporate  controlling  of  irrigation  enterprises  by  the  land 
owners  of  any  locality,  where  the  lands  can  be  irrigated  ad- 
vantageously from  a  common  source  of  supply  or  through  a 
common  system  of  works.  A  petition  for  incorporation 
under  the  Act  must  be  addressed  to  the  Lieutcnant-Governor- 
in-Council,  and  filed  with  the  Controller  of  Water  Rights. 

Mr.  Bowser,  .\ttorney-General  for  British  Columbia,  has 
announced  that  tlie   Pacific  Great   Eastern   Railway  interests 


have  been  negotiating  for  sonic  time  with  the  Provincial  Gov- 
ernment over  the  closing  of  the  fore-shore  rights  in  connec- 
tion with  the  proposed  terminals  at  Newport.  The  company 
is  said  to  claim  absolute  right  to  the  fore-shore,  and  the 
Dominion  Government  and  the  Pacific  Great  Eastern  practi- 
cally came  to  an  agreement,  but  the  latter  has  yet  to  conclude 
terms  with  the  provincial  authorities.  It  is  said  that  the 
Pacific  Great  Eastern  will  spend  $2,000,000  in  harbor  im- 
provements at  Newport. 

The  proposal  of  the  Industrial  Bureau  of  Winnipeg  to 
establish  manufacturing  buildings  in  a  series  of  units  on  a 
portion  of  the  old  exhibition  grounds,  is  likely  to  prove  suc- 
cessful, judging  from  an  announcement  made  by  Mr.  Chas. 
F.  Roland  that  all  preliminaries  for  the  financing  of  the  $1,- 
000,000  worth  of  industrial  bonds  has  been  practically  com- 
pleted. The  site  and  plans  submitted  are  looked  upon  by  the 
underwriters  as  being  well  thought  out  to  meet  a  needed  want 
in  Winnipeg  for  economical  manufacturing.  The  scheme,  it 
is  said,  will  afford  small  concerns  with  limited  capital  a  bet- 
ter opportunity  of  getting  a  foothold,  while  at  the  same  time 
catering  to  the  growing  trade  which  is  developing  in  the 
prairie  provinces. 

When  the  new  arch  bridge  at  Saskatoon  is  completed 
next  year,  the  city  will  have  probably  the  largest  reinforced 
concrete  structure  of  the  kind  in  Canada.  The  bridge  will 
span  the  Saskatchewan  River  at  the  intersection  of  25th  street 
and  Spadina  Crescent.  The  total  length  of  the  bridge  and 
retaining  walls  at  its  approaches  will  be  about  1,490  ft.,  the 
width  being  65  ft.  The  arches,  of  150  ft.,  will  be  longer  in 
span  than  any  other  in  the  Dominion.  Two  8-ft.  sidewalks 
are  to  be  cantilevered  from  the  roadway,  while  provision  is 
made  for  two  street  car  tracks  and  two  14-ft.  roadways  making 
ample  room  for  each  section.  The  bridge  was  designed  for 
a  temperature  ranging  from  50  degrees  below  zero  to  l>0  de- 
grees above.  Under  the  terms  of  agreement  the  city  is  to 
pay  one-third  and  the  Provincial  Government  two-thirds  of 
ihc  cost  of  the  structure. 

One  million  dollars  was  the  approximate  cost  of  im- 
provements made  by  the  British  Columbia  Telephone  Com- 
pany during  1913.  These  improvements  included  work  in  the 
territory  of  practically  every  exchange  the  company  operates, 
from  the  west  coast  of  Vancouver  Island  to  the  eastern  ex- 
tremity of  the  Lower  Mainland,  at  Kamloops  in  the  middle 
interior,  and  in  the  Kootenay  and  Boundary  districts.  The 
principal  piece  of  construction  was  the  laying  of  the  direct 
submarine  cable  to  Vancouver  Island  from  Point  Grey,  on  the 
mainland.  During  1913  new  exchanges  were  erected  at 
I'raser,  a  suburb  of  Vancouver,  and  at  Port  Coquitlam.  Work 
was  inaugurated  on  the  new  eight-storey  central  office  build- 
ing on  Seymour  street,  Vancouver,  in  which  provision  will  i>c 
made  for  three  exchanges.  The  steel  frame  work  of  this 
building  is  approaching  completion. 


A  new  bulletin  on  jaw  crushers  received  from  Messrs. 
Canadian  Allis-Chalmers  Company,  Limited,  contains  some 
interesting  details  appertaining  to  the  construction  and  opera- 
tion of  this  equipment.  The  various  types  of  the  company's 
products  are  illustrated  and  the  application  explained  care- 
fully. 


.\labastine  Hardmortar,  Limited,  Toronto,  have  removed 
their  office  from  123  Bay  street  to  the  corner  of  Jarvi.;  a;id 
Esplanade,  where  they  have  opened  a  warehouse.  Th^  firm 
will  thus  be  more  centrally  located  and  their  having  a  ,vaie- 
house  at  that  point  will  enable  them  to  handle  small  orders 
promptly  and  at  the  same  time  cut  down  their  delivery  prices. 
The  manager  is  Mr.  O.  A.  Cole. 
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F        ,                   .                         J     "^^^     ESTA8L1SHED  CB06  ititcicsts  of  u  scction  of  our  readers.    Last  year  we  were 

^  ^f^^ ^«*tf^  ^^T    I  M^\  .^k.                    i  particularly  impressed  by  certain  things,  and  we  said 

M^'^1^  I  1^1 1      I      W^W^m^^^W^fu  ■''"  •editorially,  receiving  in  response  a  large  number  of 

II     #11  H^l^^^^    I   m^'%-»^  #1    wu  ^"-""'"""i^ations  from  members  of  the  Society  ranking 

^k^^A»*'*                          4  ^     ^*'\#i   \A  from  past-presidents  to  juniors.     Whether  or  no  the 

^^•'^P'       ,   .                 .      .      T)ia'«  ri^iTir  discussion  to  which  we  refer  bore  any  good  fruit  may 

■'^  LliQinCCrinQ     J\.C VICVV  l^e  doubtful  in  the  minds  of  some,  but  tlie  fact  remains 

that  the  subject  matter  of  the  discussion  provided  the 

~  basis  of  the  presidential  address  reprinted  on  another 

Published  Each  Wednesday  By  P'lRC. 

HUGH   G.    MACLEAN,  LIMITED  [^^  ^'^-'l^^'^  .tjl^t  the  Canadian  Society  is  doing  ex- 

cellent  work.      1  his,  m  fact,  is  evidenced  by  the  able 
HUGH  C.  MacLEAN,  Winnipeg,  President.  reports  submitted  at  the  meeting — expert  reports  from 
THOMAS  S.  YOUNG,  General  Manager.  which  emanated  only  too  little  discussion.     Hut  there  is 
HEAD   OFFICE  -   -   220    King   Street   West,   TORONTO  still  room  for  improvement — witnessed  not  by  the  Con- 
Telephone  A.  929  tract  Record  alone,  but  by  so  active  a  member  of  the 

Society  as  Mr.  H.  11.   Vaughan,  who  at  the  very  last 

MONTREAL  -  Telephone  Main  2299  -  119  Board  of  Trade  session  of  this  convention  which  has  just  passed  into 

WINNIPEG  -  Telephone  Garry  856  -  302  Travellers'  BIdg.  history  counselled  those  present  to  endeavor  to  make 

VANCOUVER    -    Tel.   Seymour  2013    -    Hutchison    Block  their  annual  meetings  worthy  of  a  gathering  of  engi- 

NEW  YORK    -    Tel.  3108  Beekman     -    Tribune  Building  neers,  and  to  spend  the  greater  part  of  their  time  in  the 

CHICAGO    -    Tel.  Randolph  6018    -    659  Peoples  Gas  Bldg.  discussion  of  technical  matters,  not  in  trivial  alterca- 

LONDON,  ENG.    -------  3  Regent  Street,  S.W.  ^ions.      We   feel   sure   that   the  great   majority   of   the 

members  will  concur  in  this  view,  and  we  cannot  but 

SUBSCRIPTION    RATES  think   that   the   same   majority   would   characterize   as 

r-       .         J  ^      »  D  ■.  ■      »o,^n      Ti    IT        J  TT      ■        .o  ,>,>  uupiof cssioual  the  frivolities  of  one  or  two  individual 

Canada  and  Great  Britain,  $2.00.     U.   S.  and  Foreign,  $3.00.  ,            ^  ^i      ht      ^        i                 .-           ^. 

„.,.,„,  members  at  the  Montreal  convention.    The  convention 
Single  copies  10  cents  in-                i          ^                     ^             j    ^              i           i 
nail  IS  no  place  to  recount  anecdotes  and  such  proce- 
dure only  cheapens  an  event  which  should  prove  an 
Alphabetical   |j^*j«'   Advertisers  annua!  inspiration  to  every  member  of  the  profession. 

^ It   cannot   be   urged   too   strongly   that   the   Canadian 

Vol.  28                           February  4,  1914                              No.  5  ^o^^iety  of  Civil  ICngineers  is  guiding  the  destinies  of 
what   should   be   one   of   the    most   important    profes- 
sional communities  in  the  country,  and  the  responsi- 
Principal   GontentS  bilities  of  this  body  cannot  be  taken  too  seriously,  a 

Page  point  which  received  proper  emphasis  at  the  Conven- 

Work  and  Opportunities  of  the  Canadian  Society  of  Civil  tion  at  the  hands  of  Mr.   McNab. 

Engineers 125  We  are  entirely  in  accord  with  Mr.  Vaughan  in  the 

Canadian  Clayworkers'  Convention 126  opinion  that  the  business  procedure  of  the  convention 

Building  Returns  for  the  Dominion 12()  should  be  disposed  of  on  the  first  day,  so  that  two  days 

Report  of  the  Twenty- Eighth   .Annual   Meeting  of  the  could  be  set  apart  for  professional   experiences.     We 

Canadian  Society  of  Civil  Engineers  held  at  Mont-  believe    that    lierein.    in    the    past,    ereat    opportunities 

■•'=^' 127-132  have  been  lo.st. 

Report  of  the  Twelfth  Annual  Convention  of  the  Can-  'i',,^  attention  drawn  in-  the  retiring  president,  Mr. 

adian    National    Clay    Products   .Association   held   at  ■    ,                 ,       .1        ■        ,    •      ;■,■            .    .    >^  }           7      ••.  ^*'- 

Toronto 133-135  .lohnson,   to   the    madvisability    of   fanning   the    flame 

The  Architect  and  His  Relation  to  the  Housing  Prob-  against  the  admission  of  foreign  engineers  is  time'.y, 

lem 135  "1  a  broad  understanding.     However  we  may  deceive 

The  Mount   Royal  Tunnel   Entry  into  Montreal  for  the  ourselves,   we  have   not  yet  attained  to   national   man- 
Canadian  Northern  Railway 130-151  hood,  and  the  helpful  experience  of  the  older  countries 

Paints  and  their  Applications 151  must  continue  to  serve  US  in  good  Stead,  in  our  larger 

Progress  at  St.  John,  N.B 154  ])ioblems,   strongly    though    we    resent   it.      All   other 

Proposed    Extension    of    Toronto's    Waterworks    Sys-  things   equal,   the   Canadian-born   engineer   is   entitled 

tem 152-154  to  claim  preference  on  government  work,  but  only  in 

Constructional  News 156-158  such  a  case— and  how  often,  or  rather  how   seldom, 

are  all  qualifications  on  a  parity  but  the  place  of  birth ! 

The  Work  and  Opportunities  of  the  Ganadian  ^^  ^^°"'d  '^*^  ^  ^^^^  o^  hopeless  ignorance  to  reject  the 

Society  of  Givil  Engineers  'T'  '"-"^'T         'f^'  '^'''  °T'"^''  engineers   have  to 

•;                             °  otter,   in    tavor   of   our   own    limited    practice,-  merely 

THE  outstanding  event  of  the  past  week  was  the  with- a  view  to  protecting  individual  interest.     Is  there 
annual    meeting   of   the    Canadian    Society    of  not  something  anomalous  in  the  whole  thing,  seeing 
Civil    Engineers    in    Montreal,    reported    else-  that  in  the  past  Canada  has  been  dependent" to  such 
where  in  this  issue.       The  occasion  was  the  an  extent  upon  outside  sources  of  aid,  whether  con- 
twenty-eighth  annual  convention.    In  many  respects  it  structural  or  financial? 

bore  a  marked  resemblance  to  the  twenty-seventh  an-  The  Society  is  to  be  congratulated  upon  Mr.  But- 

nual  meeting,  the  twenty-sixth    annual    meeting,    the  ler's  succession  to  its  presidency.     As  a  former  chief 

twenty-fifth    annual   meeting  and   others   well    witiiin  engineer  of  the  Department  of  Railways  and  Canals, 

our  recollection.     Enough  comments  have  been  made  later  Chairman  of  the   I'oard  of  Management  of  the' 

about  this  sort  of  thing,  however,  to  cause  us  to  re-  Canadian   Government   Raihvavs,  later  again   General 

frain   from   taking  any   further   part   in  the  discussion  Manager  of  the  Dominion  Steel  Corporation,  and  now 

of  matters  -wath  which  we  are  identified  only  in  the  the  executive  head  of  the  firm  of  Messrs.  Armstrono-, 
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Wliitwortli  of  Canada,  Limited,  Mr.  Butler  has  a 
long  experience,  and  a  breadth  of  vision  gained  there- 
from, which  cannot  but  be  of  inestimable  value  in  the 
Society's  work. 

Not  a  few  of  the  members  will  acclaim  the  fact 
that  next  year  will  break  the  chain  of  annual  conven- 
tions in  Montreal.  Commercial  metropolis  though  it 
may  be,  there  is  nothing  particularly  lovable  about 
Montreal  during  a  January  thaw.  We  believe  that  a 
change  of  venue  will  result  in  "increased  enthusiasm." 


The  Canadian  Clayworkers'  Convention 

IN   another  column   will  be   found  a   report  of  the 
Twelfth  Annual  Convention  of  the  Canadian  Na- 
tional CTay  Products  Association,  held  last  week 
in  Toronto.     The  meeting  was  perhaps  the  most 
successful  of  its  kind  ever  held  in  Canada  and  the  clay- 
workers  are  to  be  congratulated  upon  the  fruits  of  their 
enterprise. 

In  his  report  the  President,  Mr.  Charles  A.  Millar, 
spoke  in  most  encouraging  terms  as  to  the  increased 
activities  in  most  of  the  brick  and  other  clay  products 
plants  and  made  the  gratifying  announcement  that  ne- 
gotiations had  been  completed  for  establishing  a  course 
in  Ceramics  at  the  Toronto  Technical  School.  An 
exceptionally  good  programme  of  practical  papers 
was  contributed  by,  amongst  others,  Professor  Cole- 
man, Mr.  Joseph  Keele,  Dominion  Geological  Survey; 
IVofessor  Orton,  Jr.,  Dean  of  Engineering,  Ohio  State 
University;  and  Professor  W.  H.  Day,  Ontario  Agri- 
cultural College,  Guelph.  The  convention  was  well 
attended  throughout,  and  the  exchange  of  ideas  which 
resulted  from  the  discussions  cannot  fail  to  have  a  very 
beneficial  efTect  in  the  further  development  of  the  in- 
dustry. 


second,  with  Winnipeg,  Vancouver,  Edmonton  and 
Calgarj'  following  in  order  as  to  actual  total.  .\  re- 
markable feature  of  construction  in  the  Maritime  pro- 
vinces is  the  activity  of  St.  John,  N.B.,  where  the  per- 
mits totalled  in  value  nearly  two  million  dollars  m  ex- 
cess of  1912,  while  a  noteworthy  increase  is  also  re- 
corded for  the  province  of  Quebec.  On  the  other  hand, 
lieavy  declines  are  reported  from  every  point  in  il'.e 
western  provinces  with  the  exception  of  two  or  three 
cities,  of  which  Medicine  Hat  has  the  best  record.  The 
greatest  set-back  has  taken  place  in  British  Columbi:^. 
the  city  of  Vancouver  in  particular  faring  badly  w; 
the  general  depression.  In  value  of  building  done 
\\'innii)eg  occupies  a  high  place  not  only  in  the  Do- 
minion but  in  relation  to  the  whole  continent,  .-^moug 
Canadian  cities  the  capital  of  Manitoba  takes  thi-,1 
place  on  the  list,  while  there  are  only  five  cities  in  the 
United  States  which  show  a  larger  total  for  the  year. 

These  figures,  though  they  show  a  notable  decrease 
in  the  aggregate,  are  at  the  same  time  instructive  as 
indicating  steady  growth  in  the  development  that  has 
taken  jilace  in  comparison  with  previous  years.  On 
every  side  we  hear  encouraging  reports  of  the  gradual 
clearing  of  the  industrial  horizon,  of  immense  con- 
structional undertakings  already  planned  in  practical- 
ly e\cry  ])art  of  the  Dominion,  whilst  a  feeling  of  op- 
timism prevails  among  building  contractors  gener- 
ally. With  these  indications  of  renewed  progress,  and 
the  gradual  easing  up  of  the  money  market,  we  pre- 
dict with  confidence  the  speedy  arrival  of  a  period  of 
unexampled  prosperity. 


Building  Returns  for  the  Dominion 

RICTURNS  of  building  progress  throughout  the 
Dominion  during  the  past  year  are  instructive 
as  afifording  an  indication  of  the  volume  of 
construction     coni])ared     with     the     previous 
'  twelve  months.    An  intelligent  study  of  the  figures  is 
sufficient    to   reveal   the   fact    that    behind   the    gloom 
which  hangs  over  the  industrial  world  there  is  begin- 
ning to  emerge  the  silver  lining  which  would  appear  to 
bear  hopes  of  a  bright  period  of  building  activity.   The 
total  value  of  building  permits  issued  in  1913  in  fifty 
cities  of  Canada  was  $167,518,614,  compared  with  $201,- 
161,550  in  the  preceding  year.   Coming  to  the  provinces 
we  find  that  in  the  nineteen  cities  of  Ontario  for  which 
records  were  available  there  was  practically  no  change 
in  the  aggregate,  the  value  of  permits  for  1913  being 
$51,546,101,  as  against  $51,486,204  in  1912.    The  returns 
for  Quebec  province  are  $35,245,345  for  1913,  as  against 
$26,433,889  in  the  previous  year,  an  increase  of  $8,801,- 
456.     For  the  Maritime  cities,  Halifax,  Sydney  and  St. 
Tohn,  the  figures  are  $3,537,708,  an  advance  of  $1,725,- 
622  over  the  previous  year's  total  of  $1,812,086.     The 
western  provinces,  Manitoba,  Saskatchewan,  Alberta 
and  British  Columbia,  all  show  substantial  decreases 
as  compared  witli  1912,  the  totals  being: — Manitoba. 
$19,660,490  in  1913,  as  against  $21,815,262,  decrease  $2,- 
154,772.       Sa.skatchewan,  $16,584,485   in    1913,   a   de- 
crease of  $9,567,232  in  the  previous  vear's  total  of  $26,- 
151,701.     Alberta,  $22,367,379,  as  against  $39.424,52j. 
which  represents  a  reduction  of  $16,057,144.    Toronto 
still  maintains  its  position  at  the  top  of  the  list,  with 
permits  valued  at  $27,038,624,  but  Montreal  is  a  close 


Improvised  derrick  cars  were  recently  used  in  the 
erection  of  moderate-span  single-track  deck  plate-gir- 
der bridges  in  New  Mexico.  Each  of  two  ordinary  flat 
cars  was  provided  with  a  timber  tower  about  10  ft. 
liigh,  built  over  the  truck  at  one  end  and  slightly  over- 
hanging the  car.  Tackles  were  suspended  from  thesi- 
towers,  and  the  latter,  being  brought  up  to  opposite 
ends  of  the  completed  span,  lifted  it  clear  and  carried 
it  between  them  across  the  falsework  to  the  required 
position  on  the  line.  The  falsework  was  then  dropped 
down,  giving  clearance  for  the  span  to  be  lowered  to 
permanent  position,  and  the  track  restored  to  service 
with  a  very  short  interruption  of  traffic.  The  construc- 
tion of  the  temporary  towers  on  the  flat  cars  cost  less 
than  $200,  thus  making  an  economical  arrangements 
which  might  easily  be  available  under  conditions  where 
the  services  of  derrick  cars  could  not  be  advantageously 
secured. 


The  problems  of  building  construction  in  India  are 
described  in  an  American  consular  report,  which  statc< 
that  one  of  the  most  significant  recent  developments 
in  connection  with  the  construction  of  large  buildings 
in  India  has  been  the  increasing  use  of  American  rein- 
forcing steel  for  concrete  construction  and  of  various 
.American  roofing  materials.  The  use  of  reinforcing  bars 
has  greatly  increased  economy  in  the  construction  of 
buildings  in  India.  Many  houses  fall  every  year  dur- 
ing the  heavy  rains  at  the  break  of  the  monsoon,  and 
as  a  result  chiefly  of  the  disasters,  there  is  now  much 
more  rigid  official  inspection  of  building  operations  in 
the  leading  cities.  Possibly,  says  the  consul,  there 
would,  be  a  field  in  India  for  architects  and  building 
contractors  who  might  introduce  more  efficient  and 
economical  methods,  and  thus  make  buildings  cost 
much  less  and  give  more  safety  and  comfort. 
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Civil  Engineers  in  Session  at  Montreal 


Proceedings  of  the  Twenty-Eighth  Annual  Meeting — Satisfactory  Reports  Sub- 
mitted by  Branches  and  Various  Committees — A  Representative  Gathering 


THE  Twenty-Eighth  Annual  Meeting  of  the  Cana- 
dian Society  of  Civil  Engineers  was  held  last 
week  in  the  Society's  new  headquarters  at 
176  Mansfield  street,  Montreal.  The  register- 
ed attendance  was  331,  the  membership  being  drawn 
from  the  Maritime  provinces  in  the  east  to  the  Pacific 
Coast  in  the  west,  from  many  points  in  the  United 
States,  and  even  from  England.  A  number  of  those 
who  have  occupied  the  highest  place  in  the  Society  in 
the  past  attended  the  meeting,  notably  three  past-presi- 
dents— Lt.-Col.  Anderson  and  Mr.  Geo.  A.  Mountain, 
of  Ottawa,  and  Mr.  C.  H.  Rust,  of  Victoria,  B.C.    Con- 


Mr.  M.  J.  Butler,  of  Montreal,  the  newly-elected  President 
of  The  Canadian  Society  of  Civil  Engineers. 

suiting  engineers  were  there  in  force,  but  the  repre- 
sentation of  the  municipals  was  practica'.ly  in  the 
hands  of  City  Engineer  Murdoch,  of  St.  John,  N.B., 
and  City  Engineer  Rust,  of  Victoria.  Local  members 
of  the  profession  in  all  departments  were  in  strong 
evidence  at  the  convention.  The  following  is  a  list 
of  visiting  members,  the  complete  list  of  members  in 
attendance  having  already  been  published  in  various 
forms.  Included  in  the  list  is  the  name  of  a  former 
contrilnitor  to  the  Contract  Record  from  Kansas  City, 
Mo.,  namely,  Mr.  John  Lyle  Harrington,  of  the  firm 
of  Messrs.  Waddell  &  Harrington.  The  extent  of  the 
recognition  of  the  Society  in  the  United  States  is  evi- 
denced by  the  attendance  of  Messrs.  F.  W.  Skinner 
and  P.  V.  Schmitt,  editorial  representatives  of  the  En- 


gineering Record  and  Engineering  News  respectively. 
The  Old  Country  was  represented  by  Mr.  H.  M.  Lyon, 
of  Stafford,  Eng. 

Visiting  Members 


L.   E.  Allen,  Ottawa; 

Arthur  Amos,   Quebec ; 

A.    A.    Anderson,    Ottawa ; 

Wm.    P.   Anderson,   Ottawa; 

J.    D.   Armstrong,   Ottawa; 

F.    C.   Askwith,   Ottawa; 

H.     B.    Aylmer,    Melbourne,    Que. ; 

Frank  A.    Barbour,   Boston  Mass. ; 

H.    E.    Bates,    Neilsonville,    Que. ; 

W.    W.    Benny,    Ottawa ; 

F.  X.  T.   Berlinguet,  Three  Rivers; 
Alex.   Bertram,   Dundas,  Ont. ; 

R.   A.    Black,   Quebec; 

W.   E.    Blue,   Ottawa; 

Thos.  Breen,  Quebec ; 

W.    Lyon    Browne,    Westmount ; 

Howard    Brunlees,    Ottawa; 

H.    C.    Burchell,   Sydney,    N.S. 

H.    D.   Cameron,   Winnipeg; 

J.    M.    Campbell,    Ottawa ; 

J.   B.  Challies,  Ottawa; 

S.  J.  Chapleau,  Ottawa; 

Willis   Chipman,  Toronto ; 

E.    S.    Clements,    Toronto; 

P.    C.    Cody,   Ottawa; 

R.   de    B.    Corriveau,    Ottawa; 

C.   R.  Coutlee,  Ottawa; 

G.  C.   Coutlee,  Ottawa; 

A.    Crumpton,    Port    Hope; 

R.  R.  Decary,  Quebec ; 

H.   Dessaulles,   bhawinigan  Falls; 

H.    McM.   Dibert,  Troy,   N.Y. ; 

VV.    J.    Dick,    Ottawa; 

A.  A,  Dion,  Ottawa ; 

R.    L.    Dobbin,   Moose  Jaw,   Sask. ; 

G.    Blanchard   Dodge,   Ottawa. 

J.   F.   Earl,   Calgary; 

A.   C.   Fellows,  Quebec; 

G.  H.  Ferguson,  Ottawa; 

.\.   Douglas  Fisken,  New  York; 

A.   Fraser,  Quebec; 

A.    E.    French,    Boston,    Mass. ; 

.lohn  S.   Galbraith,  Toronto; 

G.    H.   Garden,   Maberly,  Ont. ; 

L.  W.  Gill,  Kingston; 

E.  P.  Goodwin,  Bale  Verte,  N.B. ; 
Alex.  J.  Grant,  Peterboro ; 

.Mex.   Gray,  Ottawa; 

J.    W.    Harkom,    Melbourne,   Que. ; 

John  Lyle  Harrington,  Kansas   City; 

J.   B.   Harvey,   Lyndhurst ; 

H.    E.    T.    Haultain,    Toronto; 

M.  C.  Hendry,  Ottawa; 

C.   S.   L.   Hertzberg,  Toronto; 

A.    E.    Hodgins,   Victoria,   B.C.; 

A.    R.    Holmes,    Sherbrooke,   Que. ; 

J.    P.    Howe,    Cochrane,    Ont. ; 

T.   C.  Irving,  Jr.,  Toronto; 

Hyndman    Irwin,   Toronto; 

F.  C.   Jewett,   Campbellford ; 


J.  T.  Johnston,  Ottawa ; 

A.   M.   Jones,   Ottawa ; 

Newton  J.   Ker,   Vancouver,   B.C. ; 

J.    G.    G.    Kerry,   Toronto; 

George  Kydd,  Campbellford; 

A.   Lainglois,  Ottawa: 

H.  F.  J.  Lambart,  Ottawa; 

Wilfred  D.   Lawson,  Ottawa; 

A.  Leofred,  Quebec ; 

E.  E.    Little,   Ottawa; 
Hugh  A.  Lumsden,  Winnipeg; 
H.   M.  Lyon,  Stafford,  Eng. ; 
Geo.    D.    MacKinnon,    Sherbrooke; 
W.   M.   MacPhail,   Winnipeg; 
Duncan  MacPlierson,  Ottawa; 

O.  Marien,  Outremont,  Que. ; 

D.  F.   Maxwell,   Frcdericton,   N.B. ; 
G.  A.   McCarthy,  Toronto ; 
Norman  M.  McLeod,  Toronto; 

F.  C.  Mecnin,  Toronto ; 
L.   F.   Merrylees,  Quebec ; 
C.  H.   Mitchell,  Toronto; 

S.   P.  Mitchell,  Philadelphia,  Pa.; 

Frank  Moberly,   Barrie,  Ont. ; 

P.  E.  Moffat,  Ottawa; 

Romeo  Morrissette,    Three  Rivers; 

Geo.  A.  Mountain,  Ottawa; 

C.    E.    Mundell,    Boston,    Mass. ; 

Wm.    Murdoch,    St.    John,    N.B.; 

C.  M.   Odell,  Sydney,   N.S. ; 

E.  W.   Oliver,  Toronto ; 
Stuart  S.  Oliver,  Quebec ; 

R.  E.  Paget,  New  liazelton,  B.C.; 

Harry   A.    Paquette,   Levis,   Que. ; 

C.  R.  Partik,  Ste.  Agathe,  Que. ; 

H.  McL.  Pepperd,  Springhill,  N.S. ; 

C.  H.   Pinkey,  Ottawa; 

W.  M.  Reid,  Westmount; 

J.  A.   Robert,  Ottawa ; 

W.  H.  Robert,  Beauharnois,  Que. ; 

James   Robertson,    Lachine,  Que. ; 

Geo.  E.  Roehm,  VValkerville,  Ont. ; 

Richard  B.  Rogers,  Peterboro; 

K.    M.    Roy,   Hamilton; 

C.    H.    Rust,    Victoria ; 

H.  P.  Rust,  New  York; 

P.   V.   Schmitt,  New   York; 

T.   H.   Schurtzer,  Ottawa; 

Frank   W.  Skinner,  New   York; 

Geo.   W.   Smith,  Milwaukee,   Wis. ; 

J.  Tessier,  Quebec; 

J.   A.   Tremblay,  Montmagny; 

R.  F.  Uniacke,  Ottawa; 

G.  W.  Volkman,  Ottawa; 
James  White,  Ottawa; 

E.    T.    Wilkie,    Toronto; 
Geo.   R.  J.   Wilson,  Vankleek   Hill; 
IL    S.    Windeler,   St.   John,   N'fld. ; 
.M.   Wollf,   St.   Casiniir,   P.Q. 


The  opening  session  was  held  on  the  morning  of 
1  uesday,  January  27,  with  the  president,  Mr.  Phelps 
Johnson,  of  Montreal,  in  the  chair.  The  business  to 
be  transacted  was  the  nomination  of  scrutineers  and 
the  reception  and  discussion  of  the  reports  of  the  vari- 
ous committees.  The  report  of  the  Society's  financial 
standing  showed  a  surplus  of  $646,  a  large  proportion 
of  the  expense  account  constituting  a  payment  of  $50,- 
000  for  the  new  building,  upon  which  a  liability  of  $20i- 
000  .still  remains. 

The  report  of  the  Committee  on  Concrete  and  Re- 
inforced Concrete  was  submitted  by  Mr.  Walter  J. 
Francis,  chairman,  with  whom  were  associated  in  the 
preparation  of  the  report  the  following  gentlemen: 
Messrs.  S.  Baulne,  E.  Brown,  E.  Brvdone-Jack,  J.  Gal- 
braith, P.  Gillespie,  H.  M.  MacKay.  E.  S.  Mattice,  C. 
N.  Monsarrat,  M.  Morssen,  P.  B.  Motley  and  H.  Rolph. 
There  was  considerable  discussion  of  this  report.  Mr. 
Francis  moved  that  it  be  received  and  that  the  com- 
mittee be  continued.     Replying  to  Mr.  Brown  be  ex- 
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plained  that  in  the  preparation  of  their  data  the  com- 
mittee had  followed  the  most  advanced  practice  of  the 
United  States,  Great  Britain  and  continental  coun- 
tries. Mr.  Elmont  urged  that  the  specifications  for 
concrete  and  reinforced  concrete  should  be  separated 
in  the  publislied  form.  After  suggesting  various  modi- 
fications, Mr.  Elmont  concluded  by  advocatin<i^  a  re- 
duction in  the  allowable  stress  of  reinforced  concrete. 
The  committee  will  make  a  final  report  at  the  next 
annual  meeting. 

Practical  Recommendations  of  Reinforced  Concrete 
Committee 

The  following  is  an  extract  on  Workmanship  cull- 
ed from  the  report  of  the  Committee  on  Reinforced 
Concrete  which  contained  a  draft  of  standard  general 
specifications.  Embodied  in  the  extract  are  the  latest 
modifications  and  corrections  of  the  Committee. 

MORTAR  AND  CONCRETE 

Foundations. — The  foundations  shall  be  trimmed  as  ac- 
curately as  practicable  and  shall  be  at  least  as  large  as  the 
dimensions  on  the  approved  drawings.  Form  work  shall  be 
erected  wherever  foreign  material  can  become  mixed  with 
the  concrete  or  mortar  while  the  same  is  being  deposited. 

The  bearing  stratum  shall  be  cleaned  of  all  foreign  ma- 
terial. It  shall  also  be  free  from  water  if  practicable.  Under 
no  circumstances  shall  mortar  or  concrete  be  deposited  in 
running  water. 

Form  Work. — Form  work  shall  be  substantially  and  ac- 
curately constructed.  It  shall  be  plumb  and  true  to  line,  well 
fixed,  braced  and  supported  to  carry  the  imposed  loads,  and 
be  rigid  enough  to  retain  proper  alignment  and  correct  con- 
tours until  the  concrete  will  have  become  well  set.  Form 
work  shall  be  sufficiently  tight  to  prevent  leakage.  Immedi- 
ately before  depositing  concrete  the  form  shall  be  carefully 
cleaned  out,  after  having  been  finally  trued  up.  A  thin  even 
coating  of  soft  soap  or  oil  may  be  applied  to  new  forms. 
Such  a  coating  shall  be  applied  in  every  instance  where  form 
work  is  to  be  used  more  than  once.  Form  work  that  has 
been  previously  used  shall  be  thoroughly  cleaned  before  re- 
erection  and  given  a  protecting  coat  of  the  same  material  as 
that  already  used  on  it.  Form  work  shall  be  so  fastened  to- 
gether that  it  may  be  removed  without  injury  to  any  part 
of  the  permanent  structure. 

Storage  of  Cement. — Cement  shall  be  stored  in  a  weathe--- 
tight  ventilated  building.  The  floor  of  the  building  shall  be 
raised  above   the  ground   to   ensure   dryness. 

The  cement  shall  be  neatly  piled  in  carload  lots  in  the 
original  sacks,  and  be  marked  in  a  distinctive  manner  for 
identification   purposes. 

Storage  of  Sand,  Crushed  Stone  and  Gravel. — All  sand, 
crushed  stone  and  gravel  shall  be  piled  on  a  site  which  has 
been  cleaned  free  from  vegetable  and  other  foreign  materials. 

Measuring  of  Ingredients. — One  sack  of  cement  contain- 
ing 87J^  pounds  net  shall  be  taken  as  equivalent  to  one  cubic 
foot  of  cement.  All  sand,  crushed  stone  and  gravel  shall  be 
measured  by  loose  volume. 

The  necessary  amount  of  water  to  produce  the  required 
consistency  of  mortar  or  concrete  shall  be  determined  from 
time  to  time  taking  into  account  the  atmospheric  conditions 
and  the  variations  of  moisture  in  the  sand,  crushed  stone  or 
gravel  before  mixing. 

All  of  the  materials  shall  be  systematically  measured 
throughout  the  whole  of  the  work,  and  the  required  propor- 
tions shall  be  accurately  maintained. 

Mixing  of  Ingredients. — .Ml  mortar  and  concrete  shall  be 
made  in  batch  mixers  unless  it  is  impracticable  to  do  so,  in 
which  case  it  shall  be  mixed  by  hand. 

Mixing  by  hand  shall  be  done  on  a  smooth  water-tight 
platform.     The   sand    and   cement   shall    first    be   mixed    dry 


until  the  whole  mass  is  homogeneous  and  of  perfectly  even 
color  throughout.  Sufficient  water  shall  then  be  added  to 
make  flowing  mortar.  In  the  process  of  making  the  mortar 
the  materials  shall  be  turned  over  at  least  five  times.  If 
concrete  is  to  be  made  wetted  the  crushed  stone  or  gravel 
shall  then  be  added  and  the  whole  mass  turned  over  at  least 
four  times  and  until  it  has  become  homogeneous  and  of  even 
color  and   consistency. 

*  Mixing  by  machine  shall  produce  a  homogeneous  mass 
of  concrete  perfectly  uniform  in  color  and  even  in  consist- 
ency, the  whole  mass  shall  be  in  continuous  motion  within 
the  machine  for  a  period  of  not  less  than  one  minute,  and  the 
entire  batch  shall  be  discharged  before  any  further  materials 
are  placed  in  the  machine. 

The  re-mixing  or  re-tempering  of  mortar  or  concrete 
which  lias  partly  set  shall  not  be  permitted. 

The  general  consistency  of  the  mortar  or  concrete  shall 
be  such  that  the  mass  will  flow  readily  in  the  forms,  and 
that  it  can  be  conveyed  from  the  mixer  to  the  forms  with- 
out  separation   of   the   ingredients. 

The  temperature  of  the  mixture  on  completion  of  the 
mixing  shall  not  be  less  than  40  deg.  Fahrenheit.  The  water, 
sand  and  crushed  stone  or  gravel  shall  be  heated,  if  neces- 
sary, to  obtain  this  result.  In  no  case  shall  crystals  of  ice 
either  in  the  sand  or  in  the  crushed  stone  be  permitted  to 
reach  the  mixing  platform  or  the  mixing  machine. 

Placing  Above  Water. — The  surface  on  which  concrete  is 
to  be  deposited  shall  be  specially  cleaned  for  the  purpose.  If 
the  surface  be  rock  it  shall  be  given  a  coat  of  grout  com- 
posed of  equal  parts  of  cement  and  sand  well  brushed  into 
the  surface  and  all  the  crevices.  If  the  surface,  vertical  ot 
otherwise,  be  of  concrete  which  has  set  hard  it  shall  be  spal- 
led  or  roughened  and  afterwards  thoroughly  brushed  over 
with  grout  composed  of  equal  parts  of  cement  and  sand.  If 
the  surface  be  of  concrete  which  has  not  set  hard  the  spalling 
or  roughness  may  be  omitted,  but  grcfut  composed  of  equal 
parts  of  cement  and  sand  shall  be  applied  as  specified  above. 

Mortar  and  concrete  shall  be  placed  immediately  after 
Ijeing  mixed. 

Mortar  or  concrete  which  has  partly  set  shall  not  be  used. 

Concrete  shall  be  conveyed  in  water-tight  carriers  and  be 
deposited  in  such  a  manner  that  the  ingredients  will  not  be 
separated,  and  the  mass  shall  be  consolidated  by  being  work- 
ed after  placing.  The  coarser  ingredients  shall  be  removed 
from  contact  with  the  formwork  by  the  manipulation  of  a 
special  tool. 

The  depositing  of  concrete  at  expansion  joints  shall  be 
done  with  the  same  care  and  attention  as  that  required  to 
ensure  a  smooth  finish  to  exposed  surfaces. 

In  all  cases  laitance  which  may  have  formed  on  the  sur- 
face of  deposited  concrete  shall  be  carefully  and  entirely  re- 
moved. 

Concrete  shall  be  deposited  in  approximately  horizontal 
masses,  and  the  work  shall  be  stopped  only  at  regular  or 
temporary  vertical  bulkheads. 

Arch  rings  shall  be  built  in  sections  of  such  lengths  as 
will  permit  of  all  concrete  in  any  one  section  being  placed 
without  stopping.  If  circumstances  render  this  impracticable, 
bulkheads  shall  be  placed  normal  to  the  line  of  pressure. 

In  building  bench  walls  or  abutments  of  arches,  the  tops 
of  such  walls  shall  be  finished  normal  to  the  line  of  pressure, 
and  no  horizontal  joints  shall   be  made. 

During  freezing  weather  concrete  shall  be  taken  from 
the  mixer  and  deposited  in  the  forms  so  that  no  part  of  it 
shall  be  frozen  and  the  temperature  of  the  mass  when  de- 
posited shall  not  be  less  than  3,5  deg.  Fahrenheit.  The  con- 
crete shall  be  prevented  from  freezing  until  setting  has  taken 
place  and  until  the  process  of  hardening  has  begun. 

Trowelled  or  floated  horizontal  surfaces  shall  be  not  less 
than  one  inch  in  thickness.    They  shall  be  composed  of  nior- 
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lar  (jr  concrete  proportioned  according   to  the   requirements  ined  for  laitancc,   whicli   if  present  shall  be  mimediately  rc- 

for  wear.     The  mortar  shall  contain  at  least  one  part  of  ce-  moved. 

ment  to  one  part  of  sand  and  one  part  of  finely  crushed  rock  The   concrete   for   slabs   shall   be   deposited   continuously 

or  gravel.  vi'itli  the  beams.     Special  care  shall  be  exercised  to  procure 

If   possible    the    surfacing   shall    be    applied    immediately  perfect   homogeneity  of   tee-l)cam   construction, 
after  the  placing  of  the  mass  concrete,  but  when  this  is  im-  Discontinuance  of  Work.— Every  structural  element  shall 

practicable  the  mass  concrete  shall  be  thoroughly  washed  and  be  completed  without  discontinuance  if  practicable.     Unless 

treated  with  a  coat  of  grout  composed  of  equal  parts  of  ce-  completed  in  one  operation,  beams  and  slabs  shall  be  discon- 

ment  and   sand   thoroughly   brushed  in   before   the   surfacing  tinned  only   by   the  use   of   vertical  bulkheads  placed   at   the 

is  applied.     In  trowelling  or  floating  the  surface  pure  cement  section   of  maximum   bending  moment, 
shall  not  be  used.  Freezing  Weather. — In   protecting     reinforced     concrete 

Curing. — Concrete  shall  be  protected  from  the  direct  rays  from  frost  a  system  which  will  drive  the  moisture  out  of  the 

of  the  sun  for  at  least  three  days  after  being  deposited  when  concrete  shall  not  be  used. 

the   maximum    temperature   is   above   60   deg.    Fahrenheit   in  p^^.^^  Removal.— The  forms  shall  not  be  removed  until 

the  sun.  ^1,^  times  named  in  the  following  table  have  elapsed  after  de- 

For  a  period  of  seven  days  after  being  deposited  concrete  positing  concrete,  not  counting  periods  in  which  the  tempera- 
shall  be  kept  moistened  when  the  maximum   temperature  in  j^^^^  1^^^^  ^^^^  below  :ir.  deg.  I'ahrenheit. 
the  shade  is  above  60  deg.  Farhenheit.  '  Minimum  number   of  24-hour 

Form  Removal.— The  forms  shall  not  be  removed  from  p^^^^  days  elapsed  after  depositing 

concrete    work   until   the   concrete    is    safely    self-supporting,  I'osts  under  beams  and  girders 20 

and,   where   additional   concrete   is   to   be   added,   until   it   has  iqoor  slab  panels  10 

sufficient  strength  to  safely  sustain  the  superimposed  load.  ^y^n  forms 2 

Placing  Under  Water. — When  concrete  is  to  be  deposited  Column  forms 4 

under  water  the  site  shall  be  cleaned  from  all  foreign  matter  Sides  of  beams  and  girders   4 

and  all  currents  of  water  shall  be  eliminated.     The  concrete  AH  other  parts 10 

shall   be   deposited   immediately   after   mixing  in   such   a   way  CINDER  CONCRETE 

as  to  displace  the  water  and  at  the  same  time  to  obviate  the  i       m  .l  •  »       r  »u  j- 

as  Lo  ui=i<i<.i,<;  Li.v,  w  ,      ,    ,,  ,  ■    •    t  General. — All  the  requirements  of  the  precedmg  sections 

separation  of  the  ingredients.     I  he  work  shall  be  carried  on  ,     ^       ■   j  .  t  •  »     / 

^^yaia^.^iL  w     ..   v.      s  shall  apply  to  cinder  concrete  as  far  as  consistent. 

in  such  a  manner  as  to  prevent  the  formation  of  laitance  bc- 

„( „„_„..„  Storage   of   Cinders. — Cinders  shall   be   stored   on   a   site 

tween  successive   masses  of  concrete.  ,  .  ,    ,  ,  ,  -        r  ,  .  ■      ,        ^       • 

which  has  been  cleaned  tree  from  vegetable  and  other  foreign 

REINFORCED  CONCRETE  materials. 
General.-All  the  requirements  of  the  preceding  sections  ^  ,^e,j,.i,orCED  CINDER  CONCRETE 

shall  apply  to  reinforced  concrete  as  far  as  consistent.  

„  .  ^,  ,  .  ,  ,  General. — All  the  requirements  of  the  preceding  sections 
Crushed  Stone  and  Gravel.— The  largest  fragments  of  .  ,  •  ,  ^  r  ■  ^  . 
^  ,  ,  ^  .  r  ,  ,  ,,  shall  apply  to  reinforced  cinder  concrete  as  far  as  consistent, 
crushed  stone  or  pieces  of  gravel  for  reinforced  concrete  shall  c.-  r  /-.•  j  ti  i  ^  .^-  i  r  ■  j  r 
nusutu  sioiic  ui  yi^y-y.  "  o  •,,,,/••  Sizc  of  Cmdcrs. —  The  largest  particles  of  cinders  for  re- 
be  of  such  a  size  as  to  pass  through  a  circular  hole  -^-in.  in  .  ,  .  n  ,i  i  •  i  i  i  ,/  • 
uc  oi  au<_ii  a  siic  tt=    >j  1                   &                                  /■»  inforced   concrete   shall   pass   through   a   circular   hole    %-m. 

diameter  in  a  thin  plate.  j^  diameter  in  a  thin  plate,  and  none   shall   pass   through  a 

Storage  of  Steel.— Steel  shall  be  stored  on  skids  clear  of  j-irckir  hole   l/8-in.  in  diameter  in  a  thin  plate, 
the  ground  and  protected  from  rain  and  snow.  Rl'HBLE  CONCRETE 

Fabrication  and  Placing  of  Steel  Reinforcing.— All  steel  Soundness     of     Boulders    and    Rock.— All  boulders  and 

reinforcing  shall  be  fabricated  and  placed  in  strict  conformity  pieces    of    rock    shall    be    perfectly    sound,    impervious    and 

with  the  dimensions  of  the  approved  drawings,  and  it  shall  be  durable. 

truly  lined  up  and  so  held  in  position  that  displacement  shall  Embedding  Rubble.— All  boulders  and  pieces  of  rock  shall 

not  occur  during  the  depositing  or  manipulation  of  the  con-  ,^j.   thoroughly   cleaned   of   foreign   material,   and  after   being 

Crete.     All  bars  shall  be  free  from  bonds  not  specifically  re-  ^^etted  they  shall  be  either  floated  into  the  concrete  matrix 

quired  by  the  approved  drawings.  or   placed   upon   a   floating   bed   with   full   bearing,   in   which 

No  material  shall  be  permitted  to  adhere  to  the  surface  case  the  concrete,  as  it  is  being  raised  around  them,  shall  be 

of  the  steel  reinforcing  until  the  concrete  in  which  it  is  to  be  manipulated  in  a  manner  similar  to  that  required  for  exposed 

embedded  is   being  deposited.  faces  of  walls.     The  mortar  in   the  concrete   shall   be   made 

Cleaning  of  Form  Work.— Immediately  before  depositing  to  adhere  perfectly  to  every  part  of  the  surface  of  the  bould- 

the  concrete  the  form  work  shall   be  entirely  cleaned  of  all  ers  and  rock. 

foreign  material,  preferably  by  the  use  of  a  pressure  hose  and  Xhe  report  of  the  Board  of  Examiners  was  submit- 

nozzle  discharging  water,  steam  or  air.  ted  by  Mr.  MacKay,  who  dwelt  upon  the  necessity  of 

In  column  forms  an  opening  shall  be  provided  at  the  bot-  maintainini^  high  standards.     The  matter  of  appoint- 

tom  of  the  form  work  of  every  column  in  order  that  every  i,-,^  ^  committee  to  consider  general  clauses  in  speci- 

particle  of  foreign  material  may  be  readily  removed.  fications  was  brought  up  by  Air.  French,  whose  motion 

Depositing  of  Concrete. — The  concrete  shall  be  deposited  finally  carried  after  considerable  discussion  in  which 
in  small  quantities  preferably  as  a  uniform  stream.  It  shall  Messrs.  Johnson,  1  hitler,  Francis  and  Mitchell  parti- 
be  manipulated  in  such  a  manner  as  to  ensure  perfect  adhe-  cipated. 

sion  to  the  entire  surface  of  the  steel  reinforcing  and  to  re-  Upon    the    adjournment   of    the   Tuesday   morning 

move  all  impounded  water  or  air.  session,  the  visiting    members    were    entertained    to 

In  depositing  concrete  in  columns  the  work  shall  be  dis-  luncheon  by  the  Montreal  members.    The  occasion  was 

continued  at  the  elevation  of  the  bottom  beams  for  a  period  a  purely  informal  one  and  the  speeches  complimentary 

of  not  less  than  three  hours  before  depositing  the  beam  con-  only  ,n         .  r 

Crete     In  the  absence  of  beams  the  elevation  of  the  bottom  At  the  resumed  session  on    1  uesday  afternoon  the 

of  the   slab  shall  be   taken  as  the   stopping  place.     Before  report  of  the  Coinmittee  on  Sewage  Disposal  was  pre- 

commencing  the  depositing  of  the  beam  concrete  (or  slab  sented  by  Mr.  Willis  Chipman,  of  Toronto.    The  great 

concrete  in  bcamless  systems),  every  column  shall  be  exam-  importance  of  this  work  was  emphasized  by  Mr.  Leo- 
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frecl  and  others  and  it  was  decided  to  retain  the  com- 
mittee and  give  it  power  to  increase  its  membership. 

The  report  of  the  Committee  on  an  Improved  En- 
gineering Service  was  submitted  by  Col.  Anderson, 
who  deplored  the  fact  that  engineers  employed  under 
the  Dominion  government  outside  @i  Ottawa  were  only 
placed  upon  a  temporary  basis.  It  was  urged  that  a 
delegation  should  go  to  Ottawa  to  make  proper  repre- 
sentations to  the  government.  The  committee  will 
continue  its  work. 

Following  the  reception  of  the  report  of  the  Com- 
mittee on  Steel  Bridge  Speciiications  the  following 
gentlemen  were  appointed  a  committee  on  Cast  Iron 
Water  Pipes  and  Specifications: — Messrs.  T.  C.  Ir- 
ving, Jr.,  chairman;  Newton  J.  Ker,  A.  Currie,  F.  H. 
Pitcher,  C.  H.  Mitchell,  F.  Leofred  and  C.  L.  Fel- 
lowes. 

On  the  whole,  satisfactory  reports  were  made  by 
the  various  branches,  which  consist  of  Quebec,  Toron- 
to, Kingston,  Winnipeg,  Calgary,  Victoria  and  Van- 
couver. 

The  afternoon  session  was  brought  to  a  close  by 
the  presentation  of  the  presidential  report  of  Mr. 
Phelps  Johnson.  We  reproduce  this  report  in  full,  as 
it  is  devoted  entirely  to  a  consideration  of  the  various 
matters  regarding  the  progress  and  usefulness  of  the 
Society  which  came  in  for  such  extended  discussion  in 
these  columns  after  the  last  annual  meeting. 

PRESIDENT'S  ADDRESS 
It  is  decreed  by  custom  that  a  retiring  President  of  the 
Society  shall  make  an  address.  A  good  number  of  my  pre- 
decessors in  the  office,  following  what  was  probably  to  them 
the  line  of  least  resistance,  have  given  you  a  paper  on  some 
engineering  topic. 

I  considered  following  this  course,  but  abandoned  the 
idea  for  the  reason  that  it  seemed  impracticable  to  treat  in  a 
satisfactory  way  a  problem  in  bridge  construction  without 
the  aid  of  diagrams  and  lantern  illustrations. 

A  general  review  of  the  progress  made  in  the  different 
fields  of  engineering,  or  a  review  of  the  more  important 
works  that  have  been  carried  out  in  Canada,  are  both  be- 
yond my  limitations.  I  shall,  therefore,  speak  to  you  only 
on  Society  matters,  and  I  am  the  more  ready  to  do  this  for 
the  reason  that  at  our  last  annual  meeting  and  later  in  pub- 
lished correspondence,  complaint  was  loudly  voiced  that  the 
Society  was  not  doing  enough  for  its  members,  and  the  Offi- 
cers and  Council  of  the  Society  did  not  escape  serious  cri- 
ticism. 

The  objects  and  purposes  of  the  Society  are  in  its  Char- 
ter stated  to  be,  "to  facilitate  the  acquirement  and  inter- 
change of  professional  knowledge  among  its  members." 

It  seems  evident  that  this  basic  purpose  of  the  Society 
can  best  be  achieved  by  having  enrolled  in  its  membership 
a  large  proportion  of  the  able  and  active  engineers  of  the 
country,  by  the  interchange  of  thought  and  of  experience  at 
its  meetings  and  particularly  by  the  reading,  discussion  and 
circulation  of  papers  on  important  and  interesting  works  or 
investigations. 

The  Society  was  organized  26  years  ago  by  a  few  of  the 
then  prominent  engineers  of  Eastern  Canada.  The  movement 
met  with  the  enthusiastic  support  of  most  of  the  engineers 
then  in  active  practice,  and  at  the  time  of  the  first  annual 
meeting  in  1888  there  were  22.5  members  and  65  associate 
members,  or  a  total  corporate  membership  of  290.  From  that 
date  the  number  has  steadily  increased  until  we  have  at  the 
present  time  622  members  and  1,313  associate  members,  or  a 
corporate  membership  of  1,935.  A  few  of  these  members, 
less  than  40  in  all,  have  come  in  under  the  Quebec  .Act.  and  a 
few  more  in  this  province  have  joined  almost  under  compul- 


sion because  of  the  Act,  but  the  large  majority  have  joined 
without  pressure  and  without  special  solicitation,  evidently 
because  they  considered  membership  in  the  Society  beneficial 
and  that  to  belong  to  it  gave  them  a  standing  in  the  profes- 
sion and  in  the  community  that  otherwise  they  would  not 
have. 

While  the  growth  of  the  Society  in  numbers  has  been 
very  satisfactory  there  has  been  no  corresponding  growth  in 
the  enthusiasm  of  its  members,  as  evidenced  by  attendance 
at  the  meetings,  by  the  preparation  and  contribution  of 
papers,  or  of  discussion  on  the  papers  submitted,  but  rather 
the  reverse.  The  first  eight  years  of  the  Society's  history 
there  was  an  average  corporate  membership  of  378  and  an 
average  of  13  papers  per  year  were  submitted,  read  and  pub- 
lished. The  last  18  years  the  average  corporate  membership 
has  been  931  and  the  average  number  of  papers  per  year, 
again  13.  In  the  first  8  years  a  paper  was  presented  by  one 
member  out  of  29.  During  the  last  18  years  we  have  had  one 
paper  for  each  71  members.  During  the  last  3  years  we  have 
had  one  paper  for  each  132  members. 

Real  enthusiasm  cannot  perhaps  be  worked  up  to  order, 
but  we  can  all  do  our  duty,  and  I  would  call  to  your  atten- 
tion that  following  our  election  we  have  all  agreed  "to  pro- 
mote the  objects  of  the  Society  so  far  as  in  our  power,"  and 
,"to  present  to  the  Society  an  original  communication"  (mean- 
ing a  paper)  "or  some  scientific  work  for  the  library." 

I  fear  a  great  many  members  have  so  far  overlooked  this 
pledge  and  hope  for  a  great  increase  in  the  number  of  papers 
in  the  near  future.  I  would  particularly  urge  that  the  young- 
er members  prepare  and  submit  papers  describing  the  work 
on  which  they  are  engaged,  or  of  which  they  have  good 
knowledge,  and  this  as  much  for  their  own  sake  as  for  the 
good  of  the  Society,  for  the  presentation  of  a  paper  of  merit 
will  go  a  long  way  toward  giving  them  a  professional  stand- 
ing they  cannot  well  gain  in  other  ways.  A  good  paper  need 
not  necessarily  be  based  on  a  large  and  important  work,  or 
even  a  successful  one,  for  failures  are  often  the  source  of 
very   valuable   information. 

In  connection  with  the  complaint  that  the  Society  has 
not  been  doing  enough  for  its  members,  it  will  be  interesting 
to  inquire  what  other  societies  of  similar  nature  are  doing 
for  their  members.  The  societies  which  at  once  come  to 
mind  for  comparison  are  the  Institution  of  Civil  Engineers 
of  Great  Britain  and  the  American  Society  of  Civil  Engi- 
neers. Both  of  these  societies  have  been  long  established 
and  have  a  large  membership,  both  have  accumulated  valu- 
able properties  and  have  annual  surpluses  of  revenue  over 
ordinary  expenditures  greater  than  our  entire  gross  revenue. 
With  ample  means  at  their  command  and  with  able  manage- 
ment it  would  seem  that  we  may  reasonably  expect  to  find 
these  societies  rendering  their  members  every  obvious  useful 
service. 

The  British  Institution  of  Civil  Engineers  publishes  and 
distributes  to  its  members  four  volumes  per  year,  each  vol- 
ume containing  the  reports  of  the  meetings  that  have  been 
held  since  the  last  issue  and  a  list  of  those  admitted  as  stu- 
dents or  as  members,  or  transferred  from  one  class  to  an- 
other. The  papers  read  at  the  meetings  and  the  oral  and 
written  discussions  thereon  are  published,  as  well  as  a  num- 
ber of  "selected  papers"  which  apparently  have  not  been  read 
and  discussed  but  are  considered  worthy  of  publication.  A 
good  part  of  each  volume  is  devoted  to  "Abstracts  of  Papers 
in  Scientific  Transactions  and  Periodicals,"  a  typical  volume 
devoting  over  100  pages  to  short  reviews  of  170  selected  ar- 
ticles. The  abstracts  in  the  volume  examined  bear  the  ini- 
tials of  thirteen  diflferent  reviewers,  and  this  suggests  that 
the  work  is  not  done  by  the  Secretary's  staflF,  but  by  writers 
familiar  with  engineering  subjects,  specially  engaged  for  the 
work. 

The   American    Society  of   Civil    Engineers   publishes   in 
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Mr.  Geo.  A.  Mountain, 
Ottawa 


Mr.  C.  H.  Rust, 
Victoria,  B.C. 


Lt.-Col.  Anderson, 
Ottawa. 


C.M.G. 


Three   Past-Presidents  of  the  Canadian   Society   of  Civil  Engineers  who  took   an   interested   part   in 

the  proceedings  of  the   Montreal   Convention. 


pamphlet  form  ten  volumes  of  proceedings  per  year,  each 
containing  brief  reports  of  the  meetings  of  the  Society  and 
of  the  Board  of  Direction,  which  corresponds  to  the  Council 
of  this  Society,  the  names  of  members  elected  and  transfer- 
red from  one  class  to  another,  a  list  of  additions  to  the  library 
with  a  synopsis  of  the  contents  of  the  more  important  books 
and  gives  a  list  of  recent  engineering  articles  of  interest,  re- 
viewing for  this  purpose  more  than  100  publications.  Each 
volume  also  contains  a  number  of  original  papers  with  the 
discussions  thereon. 

It  will  be  seen  that  both  of  these  societies  not  only 
publish  their  transactions  more  frequently  than  our  society, 
but  go  to  considerable  expense  in  keeping  their  members  ad- 
vised as  to  recent  engineering  literature. 

Aside  from  their  activity  in  this  direction  I  am  unable 
to  find  that  these  older  and  larger  societies  do  their  members 
any  service  which  we  are  not  endeavoring  to  do  for  our 
members,  and  it  is  to  be  borne  in  mind  that  these  societies 
are  financially  able  to  do  for  their  members  every  useful  ser- 
vice considered  desirable. 

Neither  of  these  societies  has  branches  or  divisions  cor- 
responding to  our  own,  though  there  are  a  number  of  local 
"Associations  of  Members  of  the  A.  S.  C.  E."  in  various  parts 
of  the  United  States  which  hold  regular  meetings  and  read 
and  discuss  papers  as  do  our  branches.  These  associations 
have  Charters  approved  by  the  parent  society  but  receive  no 
financial  assistance  from  it. 

Apparently  the  only  useful  suggestions  we  can  get  from 
the  practice  of  these  two  older  societies  was  the  desirability 
of  more  frequent  reports  to  the  membership,  and  keeping 
the  members  advised  of  current  engineering  literature,  the 
latter  a  matter  of  considerable  expense  which  the  finances  of 
the  society  have  not  heretofore  permitted. 

The  criticisms  made  at  our  meetings  and  in  correspond- 
ence have  as  a  rule  been  very  general  and  with  few  specific 
suggestions.  There  seems  to  be  a  feeling  that  the  officers 
and  the  Council  are  not  doing  all  they  should,  that  they  are 
not  keeping  the  members  well  posted,  that  the  Council  is  not 
fairly  representative  of  the  different  districts,  and  that  it 
would  be  well  if  its  members  were  younger  and  more  entlui- 
siastic  and  if  they  served  shorter  terms. 

The  remedy  for  these  faults,  if  they  exist,  is  in  the  hands 
of  the  membership  at  large,  for  it  can  make  and  alter  by- 


laws, can  designate  the  Nominating  Committee,  and  can  elect 
Councillors,  and  through  them  control  the  policy  of  the 
Society. 

Some  of  the  members,  I  believe  a  very  small  proportion, 
evidently  feel  strongly  that  the  Society  should  interest  it- 
self in  the  troubles  of  its  individual  members,  with  the  muni- 
cipalities and  corporations  employing  them,  and  particularly 
that  the  Society  should  take  active  steps  to  keep  out  so- 
called  alien  engineers,  and  conserve  Canadian  business  for 
the  members  of  the   Society. 

I  can  conceive  of  no  course  so  sure  to  discredit  and  dis- 
rupt the  Society  as  to  adopt  labor  union  methods,  and  inter- 
fere in  the  disputes  of  engineers  with   their  employers. 

I  agree  that  Canadian  work  should  as  a  rule  be  done  by 
members  of  this  Society,  but  pressure  to  this  end  can  best 
be  exerted  by  the  local  members  and  branches,  and  I  feel 
strongly  that  except  in  connection  with  works  handled  direct 
by  the  Dominion  Government,  the  Society  should  not  oflfici- 
ally  intervene. 

On  the  whole  I  consider  the  complaints  that  have  been 
made  to  have  little  support  in  existing  conditions  and  believe 
that  the  Society  has  in  the  past  done  for  its  members  about 
all  that  could  reasonably  be  expected.  I  do  think,  however, 
that  the  members  of  the  Society  have  in  great  measure  failed 
to  do  for  the  Society  and  for  themselves  all  they  should 
and  believe  they  can  hereafter,  by  taking  a  more  active  in- 
terest in  it,  by  contributing  and  discussing  papers,  by  attend- 
ing meetings  of  the  Society  and  Branches,  by  paying  more 
attention  to  the  application  for  membership  and  advising  the 
Council  in  regard  thereto,  and  in  other  ways,  make  the  So- 
ciety of  use  to  themselves  and  at  the  same  time  promote  its 
interests. 

In  conclusion  I  wish  to  point  out  one  way  in  which  it 
may  be  the  Society  can  be  of  great  use  to  members  without 
engagements  or  desirous  of  changing  their  employment. 

Tlie  suggestion  comes  through  the  Engineering  News  of 
the  31st  of  August  last,  which,  in  an  article  headed  "Making 
Membership  in  an  Engineering  Society  a  Tangible  Asset," 
states  that  the  "Junior  Institution  of  Engineers"  in  England, 
a  Society  of  which  I  have  no  special  knowledge,  has  under- 
taken the  establishment  of  a  permanent  Engineers'  Register 
which  will  give  a  complete  record  of  the  professional  career 
of  every  member,  the  purpose  being  to  form  a  sort  of  clear- 
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ing  house  to  assist  members  in  improving  tiieir  positions  by 
systematically  recording  the  particulars  of  their  experience 
and  technical  training,  and  by  effecting  the  introductions  to 
engineering  employers  of  members  who  possess  such  qualifi- 
cations as  may  fit  them  for  vacant  positions.  To  establish 
and  maintain  a  Register  of  this  nature  would  involve  con- 
siderable expense,  and  would  require  the  hearty  co-operation 
of  all  members.  I  think,  however,  tlie  suggestions  well 
worthy  the  serious  consideration  of  the  incoming  Council. 

Wednesday  morning  was  set  aside  for  a  visit  to 
tlic  works  of  the  St.  Lawrence  IJridpe  Company  at 
Ruckfield  and  a  good-sized  party  left  the  Windsor 
Hotel  on  the  special  cars  provided  by  the  Montreal 
Tramways  Company.  After  an  inspection  of  the  works 
the  members  were  entertained  at  luncheon  by  the 
Bridge  Company. 

On  Thursday  afternoon  a  number  of  members  took 
advantage  of  the  invitation  extended  by  Mr.  S.  P. 
Brown,  chief  engineer  of  the  Canadian  Northern  Mon- 
treal Tunnel  and  Terminal  Company,  and  made  an 
inspection  of  the  tunnel.  The  tunnel  work  is  describ- 
ed in  detail  in  this  issue. 

Practically  the  sole  topic  at  the  resumed  business 
session  on  Wednesday  afternoon  was  the  relation  of 
the  Society  to  its  Branches,  the  situation  arising  out 
of  the  dispo.sition  of  the  British  Columbia  branches  to- 
wards forming  a  provincial  division  of  the  Societj'  in 
British  Columbia.  The  discussion  veered  around  to 
all  points  of  the  compass  and  constituted  what  was 
practically  a  rc-hash  of  the  correspondence  on  this 
subject  published  in  these  columns  some  months  ago. 
The  outcome  was  the  approval  of  a  resolution  by  Mr. 
J.  W.  Harkom  to  the  effect  that  the  matter  should  be 
referred  to  a  special  committee  of  the  council,  which 
will  report  by  November  1  next.  The  subject  came  up 
for  discussion  again  on  Thursday  morning,  when,  at 
a  very  small  gathering  of  the  members,  Mr.  J-  W. 
Harkom's  resolution  of  the  previous  day  was  rescinded 
in  favor  of  a  motion  by  Mr.  Kerry.  A  standing  vote 
showed  thirteen  for  the  ainended  resolution  and  eight 
against.  A  strong  protest  was  made  against  the  unre- 
presentative character  of  such  a  vote. 

A  rather  prolonged  discussion  as  to  means  of  in- 
creasing interest  and  enthusiasm  in  the  affairs  of  the 
Society  was  fruitless,  an  aimless  series  of  addresses 
being  brought  to  a  close  by  a  few  pointed  remarks 
from  Mr.  Vauehan,  who  deplored  the  waste  of  time 
occasioned  by  the  complaints  of  disgruntled  members, 
urging  that  these  annual  conventions  should  take  on  a 
more  engineering  aspect,  instead  of  developing  into 
nothing  but  a  "family  scrap."  The  business  end  of 
the  meeting,  together  with  the  acceptance  of  the  vari- 
ous branch  reports,  should  be  disposed  of  in  three 
hours,  Mr.  Vaughan  contended,  leaving  two  clear  days 
at  the  disposal  of  the  members  interested  in  the  ad- 
vancement of  things  purely  professional.  Following 
Mr.  Vaughan's  observations  there  was  some  further 
argument  and  eventually  a  motion  in  favor  of  appoint- 
ing a  committee  to  look  Into  the  matter  was  submitted 
and  lost. 

Annual  Dinner  of  the  Society 
The  annual  dinner  of  the  Society  was  lield  at  the 
Engineers'  Club.  Montreal,  on  Wednesdav  evening, 
January  28.  Mr.  H.  H.  Vaughan  presided  in  the  absence 
of  Mr.  Phelps  Johnson,  the  retiring  president,  who 
was  suflfering  from  a  severe  cold.  The  place  ensrineers 
have  taken  in  the  building  of  Canada  and  the  sp'endid 
prospects  of  the  profession  were  the  chief  topics  of  the 
various  speakers.     The  fact  that  Confederation  would 


not  have  been  possible  without  those  engineers  who 
had  the  broad  vision,  the  imagination  and  the  practi- 
cal ability  that  brought  into  being  the  C.  P.  R.  and  the 
Intercolonial  was  recalled  by  Col.  Anderson  in  respond- 
ing to  the  toast,  "Our  Country."  Mr.  F.  L.  Wanklyn 
lamented  the  ignorance  prevailing  abroad  regarding 
the  great  ])rogress  that  Canada  has  made  and  her  engi- 
neering achievements.  He  warned  those  present 
against  wild-cat  schemes  and  urged  that  all  reports 
should  be  honest  and  reliable. 

One  of  the  social  events  of  the  convention  was  an 
enjoyable  "Smoker"  in  the  club  rooms  on  the  evening 
of  Tuesday,  January  27. 

The  convention  came  to  a  close  with  a  session  of 
tiie  council  on  the  afternoon  of  Thursday,  January  29. 

The  officers  elected  to  serve  on  the  Council  of  the 
.Society  are  as  follows: — President,  Mr.  M.  J.  Butler, 
C.M.G.,  Montreal;  Vice-President,  Mr.  R.  A.  Ross, 
Montreal. 

Councillors:  Representing  District  No.  1,  Montreal 
and  district  within  25  miles, — Messrs.  J.  M.  R.  Fair- 
bairn  and  H.  M.  MacKay,  Montreal.  Representing 
District  No.  2,  Newfoundland,  Nova  Scotia,  Prince 
ILdward  Island,  New  Brunswick  and  the  United  States 
— Mr.  R.  McColl,  Halifax.  Representing  Dsitrict  No. 
3,  Province  of  Quebec  (outside  of  the  Headquarters 
district),  countries  outside  of  Canada,  Newfoundland 
and  the  U.  S.  A. — Mr.  A.  R.  Decary.  Quebec.  Repre- 
senting District  No.  4,  Ottawa  and  the  Province  of 
Ontario  east  of  and  including  Lindsay— Mr.  R.  F.  Uni- 
acke,  Ottawa.  Representing  District  No.  5,  the  Pro- 
vince of  Ontario  west  of  Lindsay — Mr.  W.  A.  Bucke, 
Toronto.  Representing  District  No.  6,  the  Provinces 
of  Alberta,  Saskatchewan  and  Manitoba — Mr.  F.  Lee, 
Winnipeg.  Representing  District  No.  7,  the  Province 
of  Britisli  Columbia — Mr.  G.  R.  G.  Conway,  Vancou- 
ver. 


In  a  paper  before  the  .Vmerican  Institute  of  Elec- 
trical Engineers,  Mr.  Charles  Fair  dealt  with  the  ad- 
vantages of  electric  driving  for  machine  tools.  Much 
of  the  success  of  a  motor-driven  machine,  he  said,  de- 
pends on  its  control.  There  are  certain  other  advan- 
tages in  the  individual  drive,  but  the  principal  is  that 
it  enables  the  one  machine  to  be  controlled  to  suit  the 
work,  with  accuracy  and  with  tlie  minimum  strain  and 
labor  on  the  part  of  the  machinist  and  siiop  laborers. 
Speaking  generally,  the  individual  drive  is  fitted  to 
costly  machines  where  it  is  specially  important  to  cut 
down  tlie  time  taken  in  setting  up,  adjusting,  and  set- 
ting in  motion  to  the  minimum. 


The  large  storage  dam  across  the  Swift  Current 
river,  which  will  insure  a  supply  of  water  for  a  popu- 
lation of  over  50,000,  has  been  com])leted.  Tlie  dam, 
which  is  over  800  feet  in  lengtii  and  25  feet  in  height, 
was  constructed  by  the  Ainbursen  Hydraulic  Construc- 
tion Company,  of  Montreal,  under  the  supervision  of 
Mr.  G.  K.  Mackie,  town  engineer.  Its  total  cost  was 
$100,000. 


Fireproof  wooden  shingles  are  being  made  in  the 
forest  products  laboratory  of  the  University  of  Wis- 
consin at  a  cost  of  $15  per  thousand.  The  method  con- 
sists in  forcing  into  the  wood,  under  pressure,  such 
chemicals  as  ammonia  sulphate  and  ammonia  phos- 
phate. It  is  claimed  that  the  new  process  is  commer- 
cially practicable,  and  extended  experimenting  is  ex- 
pected to  lower  the  cost. 


THE     CONTRACT     RECORD 


'33 


Clayworkers    in    Force    at    the    Queen    City 

—  ■  ■  ■ 
The  Most  Influential  and  Representative  Conference  of  this  Industry  ever  held 
in   Canada.— Interesting   Addresses   by   President   Falconer,  of  the  University 
of    Toronto,    and    Others        Practical    Discussions    of    Many    Trade    Topics 


hers 


THE  twelfth  annual  convention  of  the  Canadian 
National  Clay  Products  Association  opened  on 
Tuesday,  January  27,  in  the  King  Edward 
Hotel,  Toronto.  Nearly  two  hundred  mem- 
attended  from  different  parts  of  Canada,  and 
many  other  affiliated  members  from  the  United  States 
were  also  present.  Mr.  Charles  A.  Millar,  president  of 
the  association,  in  opening  the  convention  said  there 
was  every  evidence  of  brighter  times  and  greater  busi- 
ness ahead,  as  the  present  year  promised  to  be  one  of 
the  brightest  in  the  country's  history,  not  only  in  the 
production  of  brick  but  also  in  the  manufacture  of  iron 
and  other  products. 

Controller  J.  Q.  McCarthy,  who  welcomed  the  dele- 


Mr.   Chas.   A.    Millar,   Toronto,   re-elected   President  of    the 
Canadian  National  Clay  Products  Association.     During 
Mr.  Millar's  year  of  office  the  Association  has 
made  the  greatest  progress  of  any  cor- 
responding period  in  its  history. 

gates  on  behalf  of  the  city,  spoke  most  optimistically 
regarding  the  future  of  the  clay-working  industry, 
stating  that  reports  from  the  various  firms  connected 
with  the  association  throughout  Canada  showed  that 
they  were  obliged  to  take  on  more  employees  to  meet 
the  orders  steadily  pouring  in,  and  that  many  plants 
which  had  been  closed  during  the  year  were  again 
opening  with  a  full  list  of  orders.  A  couple  of  months 
ago  many  firms  had  large  quantities  of  brick  undis- 
posed of,  but  now  these  were  all  purchased,  and  the 
demand  was  growing.  This  not  only  indicated  fair 
conditions  in  the  money  market  but  also  great  activity 
in  the  building  trade.  Each  month  he  believed  the 
industrial  situation  would  become  brighter.  This  was 
clearly  reflected  in  the  selling  of  the  city  bonds. 

Mr.  J.  S.  McCannell,  of  the  Milton  Pressed  Hrick 
Company,  responding  on  behalf  of  the  Association, 
said  they  all  felt  very  much  relieved  by  the  encourai;- 
ing  remarks  made  by  Controller  McCarthy  regarding 
the  bright  prospects  for  the  clay   products   manufac- 


turers in  the  near  future.  Mr.  D.  A.  Lochrie,  a  past- 
president  of  the  Association,  welcomed  the  delegates 
on  behalf  of  the  Toronto  Clay  Products  Association. 

The  president  in  his  report  pleaded  for  a  closer 
bond  of  union  among  the  brick  men  of  Canada,  this 
with  a  view  to  the  standardization  of  the  various  kinds 
of  brick  with  regard  to  price,  etc.,  as  in  the  United 
States.  Referring  to  the  provision  for  a  course  of  cera- 
mics in  the  new  technical  school  he  announced  with 
gratification  that  spacious  rooms  had  been  assigned  to 
them  in  order  that  a  full  course  in  this  subject  would 
be  available. 

Mr.  John  R.  Walsh,  secretary-treasurer,  submitted 
his  report  which  showed  a  substantial  credit  balance 
and  also  an  increased  membership. 

The  choice  of  officers  for  the  year  1914  resulted  in 
the  following  being  elected : — President,  Mr.  Chas.  A. 
Millar,  re-elected;  Vice-Presidents,  Mr.  P.  H.  Stephens, 
Portage  La  Prairie,  Man.;  Mr.  J.  S.  McCannell,  Mil- 
ton ;  and  Mr.  J.  E.  Frid,  Hamilton.  Messrs.  D.  A. 
Lochrie,  A.  L.  McCredie,  C.  A.  Lewis,  Angus  Ger- 
main and  Gordon  Keith  were  elected  on  the  executive 
committee.  Messrs.  J.  S.  McCannell  and  D.  O.  McKin- 
non  were  elected  auditors. 

There  was  a  very  large  attendance  of  delegates  at 
the  second  day's  session  of  the  convention  and  several 
papers  on  various  phases  of  the  industry  were  read. 

"Formation  and  Different  Kinds  of  Clay" 

This  was  the  title  of  a  most  instructive  address  de- 
livered by  Profesor  A.  P.  Coleman,  of  Toronto  Uni- 
versity. In  an  opening  reference  to  the  Don  Valley 
deposits,  especially  the  Don  Valley  brick  yard.  Pro- 
fessor Coleman  stated  that  there  we  had  a  sheet  of 
boulder  clay  resting  on  the  shale,  then  stratified  de- 
posits formed  in  a  lake,  then  another  sheet  of  bou'.der 
clay  above.  The  boulder  clays  are  glacial  deposits, 
and  the  beds  between  are  inter-glacial,  which  showed 
that  there  iiad  been  a  time  of  warm  climate  between 
two  ice  ages.  In  the  inter-glacial  time  there  had  been 
a  great  forest  growth  in  the  Don  Valley,  with  trees 
like  those  of  Pennsylvania  or  Ohio.  Now  some  of  the 
trees  were  extinct  as  also  were  animals,  for  instance 
deer  larger  than  a  moose,  the  buffalo  and  the  mam- 
moth mastodon  which  lived  here. 

From  the  brick-makers'  point  of  view  the  most  im- 
portant feature  was  the  red  brick  clay  formed  in  the 
inter-glacial  period.  This  was  the  best  brick  material 
around  Toronto.  The  ordinary  clay  around  Toronto 
was  boulder  clay,  which  contained  too  manj'  stones  to 
make  good  brick  material.  The  glacial  lake  clays  had 
been  deposited  under  water  and  were  free  from  stones, 
but  they  contained  so  much  lime  that  they  made  buff' 
brick.  Two  or  three  feet  of  the  surface  was  generally 
leached,  giving  a  red  brick  clay.  The  whole  of  the 
inter-glacial  clays  were  of  the  leached  material  giving 
a  fine  color  of  red  brick.  At  Scarborough  there  are  90 
feet  of  these  inter-glacial  clays,  but  unfortunately  they 
are  covered  by  more  than  two  hundred  feet  of  other 
drift  materials,  so  that  they  are  not  available  for  the 
brick-man.    The  clay  bank  which  runs  from  the  Nia- 
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gara  Peninsula,  through  Milton  and  Hamilton,  and 
east  to  the  outskirts  of  Toronto,  was  one  of  the  best  on 
the  continent  and  practically  inexhaustible.  Professor 
Coleman  said,  in  conclusion,  that  last  summer  when 
he  conducted  a  party  of  geologists  from  all  over  the 
world  to  the  Don  Valley  brick  yard  they  were  im- 
mensely interested  in  the  inter-glacial  beds.  Dr. 
Home,  of  the  Scottish  Geological  Survey,  said  that  it 
was  worth  the  whole  journey  from  Scotland  to  have 
had  the  opportunity  of  seeing  that  section. 

The  paper  was  followed  by  an  interesting  discus- 
sion. 

"Ceramic  Schools  and  Their  Value"  was  the  subject 
of  a  paper  contributed  by  Professor  Edward  Orten,  Jr., 
Dean  of  Engineering,  Iowa  State  University,  who 
spoke  strongly  in  favor  of  every  technical  institute 
having  a  course  in  ceramics.  It  was  one  of  the  import- 
ant courses  in  the  Iowa  University,  and  he  himself  had 
been  connected  with  the  subject  for  the  past  twenty- 
live  years.  He  traced  the  history  of  the  course  in  that 
university  and  gave  a  brief  account  of  its  growth  in 
])opularity    in    the    various    schools    and    colleges     in 


Mr.  J.  S.  McCannell.  Milton,  Ont.,  one  of  the 
Association's  vice-presidents. 

America,  concluding  by  advising  the  establishment  of 
a  course  of  ceramics  and  also  of  test  laboratories  in 
the  various  technical  schools  throughout  the  Dominion. 

Dr.  McKay,  L.L.D.,  Principal  of  Toronto  Techni- 
cal School,  was  to  have  addressed  the  Convention  on 
the  Toronto  Course  of  Ceramics  to  be  started  in  the 
Technical  School,  but  was  unavoidably  prevented 
through  illness  from  attending. 

Mr.  Joseph  Keele,  of  the  Dominion  Geological  Sur- 
vey, read  a  paper  on  "Lame  Ducks  in  the  Clay  Pro- 
ducts Business."  He  ascribed  the  failure  of  certain 
l)rick  plants  largely  to  over-capitalization,  mismanage- 
ment and  going  into  the  manufacture  of  brick  where 
the  clay  deposit  was  not  very  extensive  and  petered 
out.  He  also  showed  that  had  an  investigation  been 
made  beforehand  and  some  common  clay  taken  and 
mixed  with  a  portion  of  good  brick  clay  the  manufac- 
ture of  an  excellent  brick  would  have  been  the  result. 
.\nd  besides  it  could  have  been  made  to  last  a  good 
deal  longer. 

Types  and  Construction  of  Kiln  Furnaces 
A  paper  on  this  subject  was  prepared  by  Mr.  John 
F.  Wilde,  ceramic  engineer  with  the  E.  H.  Craiidell 


Pressed  Brick  Company,  of  Calgary,  and  read  by  Mr. 
Gordon  C.  Keith.  The  paper  dealt  with  five  different 
types  of  furnaces.  Additional  interest  was  lent  to  the 
article  by  a  number  of  black-board  illustrations  whicii 
accompanied  it.  An  interesting  discussion  followed  in 
which  Messrs.  A.  M.  Wickers,  J.  W.  Ball  and  Miller 
Gibson  contributed  their  views  on  the  question  mainly 
of  how  much  air  was  necessary  for  the  burning  of 
brick. 

The  subject  of  "Brick  Yard  Kinks"  was  ably  dealt 
with  in  a  paper  read  by  Mr.  A.  F.  Greaves-Walker, 
ceramic  engineer  with  the  Sun  Brick  Company,  To- 
ronto. Mr.  J.  E.  McElroy,  of  Dayton,  Ohio,  contri- 
buted a  paper  on  "Burning  of  Clay  Products,"  and 
Professor  W.  H.  Day,  Ontario  Agricultural  College, 
Guelph,  spoke  on  "Tile." 

Ceramics  in  the  University 
Dr.  R.  A.  Falconer,  M.A.,  president  of  Toronto 
University,  was  present  during  the  morning  session 
on  Thursday,  and  contributed  an  interesting  address 
dealing  with  the  subject  of  Ceramics  in  the  Univers- 
ity. He  said  that  last  year  the  Clay  Products  Associa- 
tion waited  on  him,  and  this  year  he  thought  it  only 
right  that  he  should  attend  their  convention  and  report 
on  what  the  Clay  Products  Association  had  requested 
the  University  to  do.  He  had  to  report  progress  but 
as  far  as  the  present  finances  of  the  University  were 
concerned  they  found  themselves  unable  to  finance  the 
proposed  course.  They  were  in  hopes,  however,  that 
the  Dominion  Government  would  be  prevailed  upon 
to  extend  the  work  somewhat  that  they  were  carrying 
on  at  the  University  at  the  present  time.  Already 
thirty  students,  most  of  them  final  year  men,  were  tak- 
ing ceramic  work  at  the  University  and  many  of  the 
theses  of  these  men  would  be  written  on  the  subject 
of  the  manufacture  of  clay  products.  At  present  Mr. 
Joseph  Keele  was  established  at  the  University  doing 
certain  work  for  the  Dominion  Government  and  they 
had  his  assistance  in  arranging  the  work  for  those 
students  who  wished  to  make  a  study  of  clay  products. 
It  was  the  intention  of  the  government  to  establish 
laboratories  in  Ottawa  for  the  testing  of  all  classes  of 
the  material.  This,  however,  would  probably  take 
years  to  establish  and  they  should,  therefore,  tempor- 
arily at  least,  establish  laboratories  at  certain  centres  to 
carry  on  the  local  investigations  necessary  for  certain 
work.  Carrying  out  this  idea,  laboratories  should  be 
established  at  Toronto  University,  and  as  soon  as  they 
were  able  to  finance  them  proper  courses  in  ceramic 
engineering  would  be  given,  these  laboratories  forming 
the  basis  of  the  course  which  would  be  along  the  same 
engineering  lines  as  those  established  for  civil,  me- 
chanical, electrical,  mining  and  roadway  engineering, 
the  last  named  being  closely  allied  to  the  clayworking 
industry.  Concluding  Dr.  Falconer  said  he  was  glad 
to  report  this  progress  and  asked  for  the  moral  support 
of  the  clay  products  manufacturers  until  they  were  in  a 
position  to  bring  this  course  to  a  successful  conclusion. 
An  interesting  discussion  followed  Dr.  Falconers 
speech,  those  taking  part  including  Dean  Galbraith. 
Faculty  of  Engineering,  Toronto  University ;  Professor 
Ramsay  Wright,  Mr.  Joseph  Keele.  Dominion  Geo- 
logical Survey.  A  resolution  was  unanimously  adopted 
on  the  motion  of  Mr.  Gordon  C.  Keith,  seconded  by  Mr. 
Daniel  A.  Lochrie,  expressing  hearty  approval  of  the 
effect  of  the  establishment  of  testing  laboratories  by 
the  United  States  government,  and  the  announcement 
from  President  Falconer  that  pressure  was  being 
brought  on  the  Dominion  government  to  establish  such 
laboratories  for  the  benefit  of  the  clav  industries  in 
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Canada.  It  was  decided  to  circulate  the  resolution 
among  the  members  for  signature,  same  to  be  present- 
ed subsequently  to  the  Deputy  Minister  of  Mines. 

An  important  discussion  took  place  regarding  the 
establishment  of  a  testing  laboratory  in  the  University, 
and  a  resolution  was  unanimously  passed  on  the  mo- 
tion of  Mr.  McKinnon,  that  a  committee  composed  of 
members  of  the  Executive  and  others  go  into  the  mat- 
ter without  delay. 

Fireproofing — Manufacture  and  Burning 

Mr.  Miller  Gibson,  ceramic  engineer,  National  Fire- 
proofing  Company,  read  an  instructive  paper  on  "Types 
of  Hollow-Tile  Fireproofing — Their  Manufacture  and 
Burning."  A  synopsis  of  the  paper  will  appear  in  our 
next  issue. 

Friday's  Session 

The  convention  closed  on  Friday  afternoon  with 
a  series  of  interesting  papers  followed  by  the  installa- 
tion of  officers  for  1914.  The  history  of  the  Clay  Pro- 
ducts Association  was  reviewed  by  Mr.  D.  O.  McKin- 
non. Mr.  M.  E.  Gregory,  president  of  the  Brick,  Terra 
Cotta  and  Tile  Company,  Corning,  N.Y.,  discussed 
"The  Commercial  Side  of  the  Clay  Business,"  and  a  pa- 


Mr.    John    R.    Walsh,    Toronto,     Secretary     of     the 
Canadian  National  Clay  Products  Association. 

per  on  "The  Making  and  Burning  of  Tile"  was  contri- 
buted by  Mr.  W.  H.  Moodie,  Highgate,  Out.  "The 
Possibility  in  the  Advertising  of  Clay  Products"  was 
the  subject  of  a  paper  by  Mr.  A.  L.  McCredie,  Toronto, 
and  a  resolution  was  passed  advocating  the  advertising 
of  brick.  Mr.  M.  B.  Cheney,  ceramic  engineer  with 
Shale  Products,  Limited,  Inglewood,  also  read  a  paper. 
A  feature  of  the  proceedings  was  an  address  on  "Ad- 
vertising," by  Mr.  H.  N.  Casson,  New  York.  Mr.  Cas- 
son  also  addressed  a  large  audience  at  a  luncheon  in 
McConkey's  Restaurant,  under  the  auspices  of  the 
Convention. 


The  public  accounts  of  the  province  of  British  Co- 
lumbia for  the  fiscal  year  ending  March  31,  1913,  show 
that  the  sum  of  $4,790,461  was  spent  on  roads,  streets, 
bridges  and  wharves,  and  $2,815,648  on  works  and 
buildings,  which  means  an  expenditure  of  about  $5,- 
000,000  in  public  works. 


The    Architect    and    His    Relation    to    the 
Housing  Problem 

BEFORE  a  recent  meeting  of  the  Vancouver 
Branch  of  the  British  Columbia  Society  of 
Architects,  Mr.  H.  H.  Stevens,  M.P.,  read  an 
instructive  paper  on  "The  Architect  and  His 
Relation  to  the  Housing  Problem."  After  an  opening 
reference  to  architecture  as  one  of  the  most  ancient  of 
arts,  and  the  architect  in  his  early  history  simply  a 
master-builder,  Mr.  Stevens  discussed  the  powerful  in- 
Ihience  of  ancient  architecture  upon  the  national  life. 
Egypt  he  referred  to  as  the  most  ancient  example  of 
architecture,  dating  as  far  back  as  5,000  B.C.,  and  to 
which  we  were  largely,  if  not  solely,  indebted  for  the 
history  of  that  wonderful  civilization.  Contemporane^- 
ous  with  the  latter  period  was  that  of  Syria  and  Meso- 
patamia,  then  followed  the  Persian  and  Syrian  age 
about  500  B.  C.  to  350  B.  C.  Then  commenced  the  era 
of  Grecian  art  remarkable  for  its  grace,  beauty  and 
wealth  of  detail,  and  which  so  deeply  affected  the  life 
of  the  whole  Roman  empire.  The  two  great  orders  of 
Grecian  art,  the  Doric  and  the  Corinthian,  formed  the 
roots  of  all  subsequent  types  of  European  architecture. 

The  introduction  of  Grecian  architecture  into  other 
parts  of  Europe  greatly  developed  the  Romanesque 
style,  which  in  turn  brought  forth  the  Gothic,  reaching 
the  culmination  of  its  perfection  in  the  thirteenth  cen- 
tury rivalling  in  beauty  the  art  of  ancient  Greece.  Mr. 
Stevens  next  described  the  Mohammedan  type  which 
followed  in  the  main  the  earlier  Byzantiiie  style  in 
Northern  Africa,  Asia  Minor,  India  and  Europe.  The 
architect  should  combine  artistic  perception,  technical 
knowledge  and  business  training,  and  these  qualifica- 
tions should  take  precedence  in  the  order  mentioned, 
but  none  of  them  should  be  omitted  fnjm  the  acquire- 
ments of  the  competent  architect.  He  required  the  ar- 
tistic perception  to  conceive  the  design,  the  technical 
knowledge  to  reduce  the  confidence  of  his  principals  so 
that  he  might  be  the  director  of  operations  rather  than 
a  mere  hireling.  In  the  larger  sphere  of  national  under- 
takings the  architect  should  become  the  recorder  of  the 
nation's  history  in  the  typesof  building  produced  after 
the  manner  of  the  ancients,  combining  present  use  with 
lasting  qualities. 

Discussing  the  subject  with  relation  to  the  housing 
problem  he  suggested  that  the  architect  should  also  be 
a  sanitary  expert,  at  least  that  he  should  understand 
the  principles  of  sanitation,  for  the  first  duty  of  the  pub- 
lic man  and  of  all  responsible  citizens  was  properly  to 
conserve  the  health  and  social  conditions  of  the  people. 
In  the  course  of  a  detailed  reference  to  the  design  of 
buildings  in  western  cities,  Mr.  Stevens  referred  to  New 
York  as  affording  a  striking  example  between  the  old- 
fashioned  dumb-bell  tenement  and  modern  apartments 
with  each  room  accessible  to  fresh  air.  Summing  up 
his  remarks  he  said  : — "Your  art  is  as  old  as  civilization. 
It  has  been  the  medium  from  which  past  stores  of  valu- 
able knowledge  have  been  prepared  for  mankind.  In 
all  ages  it  has  a  marked  effect  upon  the  race,  moulding 
national  life  and  elevating  thought  and  ambition.  It  is 
an  honorable  and  inspiring  profession  worthy  of  a 
man's  best  effort.  You  may  stamp  for  all  time  your 
personality  upon  the  great  public  buildings  of  our 
land,  and  you  may  also  engrave  your  name  on  the  more 
obscure  but  none  the  less  lasting  life  of  the  people 
by  giving  the  poor  of  the  congested  centres  health  and 
happiness  in  the  buildings  you  design  for  their  habi- 
tation." 
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The  Mount  Royal  Tunnel  Entry  into 
Montreal  for  the  G.  N.  R. 


THE  Canadian  Northern  Railway  now  has  under 
contract  about  2,500  miles  of  railroad,  which 
when  finished  will  complete  its  Transcontin- 
ental System,  with  a  total  mileage  of  over 
10,000.  The  greater  part  of  this  mileage  is  in  the  grain 
fields  of  the  middle  West,  where  that  great  mass  of 
traffic  originates  which  has  made  Montreal  the  second 
busiest  harbor  on  the  American  continent.  It  is  large- 
ly this  enormous  grain  traffic,  amounting  often  to  over 
1,000,000  bushels  of  wheat  alone  per  day,  that  has  en- 
abled the  Canadian  Northern  to  pay  the  interest  on 
its  bonds,  invariably,  tiie  first  year  of  operation,  011 
every  line  opened  in  the  West.  In  regard  to  econoiu) 
of  operation  it  is  also  interesting  to  note  that  the 
Canadian  Northern  Transcontinental  line  not  only  ha.i 
the  flattest  grades  but  also  the  lowest  summit  of  any 
line  crossing  the  Rocky  Mountains.  When  this  line 
is  completed  in  1914  it  will  be  the  second  transcon- 
tinental system  to  be  operated  in  Canada.  With  tiiis 
immediate  completion  in  view  it  became  imperative 
to  develop  such  terminal  facilities  in  Montreal  (see 
l""igure  I)  that  this  new  artery  should  never  become 
congested  and  that  the  ever-increasing  traffic  should 
be  encouraged  to  the  fullest  extent.  In  this  the  fore- 
lianded  policy  of  the  Montreal  Harbor  Commissioners 
and  the  progressive  character  of  their  Chief  Enginec; , 
was  a  great  incentive,  their  plans  anticipating  exten- 
sions and  improvements  with  which  the  Canadian 
Northern  was  most  heartily  in  accord. 


Figure  t.— General  plan  of  terminal  connections.  Montreal. 


Montreal  now  has  a  population  approaching  800,- 
000,  wiiich  is  increasing  at  the  rate  of  nearly  10  per 
cent,  per  annum.  Of  this  population  nearly  75  per 
cent,  is  of  French  extraction.  The  city  is  divided  into 
two  principal  levelk — the  commercial  and  financial 
quarter  being  on  a  plain  only  a  few  feet  above  high 
water,  and  the  residential  and  shopping  district,  being 
on  a  plateau  about  75  feet  above  the  river.  In  general, 
the  French  live  to  the  East  and  North,  while  the  Eng- 
lish-speaking population  live  in  the  southwesterly  part 
of  the  city  and  on  the  higher  slopes  of  Mount  Royal. 
As  the  space  between  Mount  Royal  and  the  St.  Law- 
rence river  is  very  limited,  this  district  has  become 
very  congested.  Business  has  largely  forced  the  resi- 
dence section  up  and  down  the  river  and  around  the 
Mountain.  An  entry  from  either  end  of  the  narrow 
strij)  would  have  been  very  difficult  and  expensive  in 
many  ways,  and,  as  the  Canadian  Pacific  Railway  and 
Grand  Trunk  Railway  already  had  lines  entering  in 
this  manner,  no  advantage  could  thus  be  gained.  On 
the  other  hand,  by  tunneling  straight  through  Mount 
Royal  (.see  Figure  2),  the  Passenger  Terminal  could 
be  located  in  the  very  centre  of  the  most  desirable  sec- 
tion, midway  between  the  two  levels,  and  equally  con- 
venient to  the  English  and  I'rench  parts  of  the  city. 
Furthermore,  in  the  same  direct  line  and  without 
change  of  grade,  the  tracks  could  be  carried  from  the 
Passenger  Terminals  across  the  lower  town  on  an  ele- 
vated viaduct  to  connect  with  the  Harbor  Commis- 
sioners' proposed  viaduct ;  thus  giving  direct  ac- 
cess to  the  Canadian  Northern  Transatlantic 
Steamships,  all  ordinary  harbor  facilities  and  a 
possible  bridge  across  the  St.  Lawrence  river. 
Connected  with  this  viaduct  an  elevated  Freight 
Terminal  is  planned  in  the  centre  of  the  com- 
mercial district,  for  the  acceptance  and  delivery 
of  local  freight. 

The  Passenger  Terminal  is  located  between 
Cathcart  and  Lagauchetiere,  St.  Monique  and 
Mansfield  Streets.  Its  platforms,  which  are  about 
1,200  feet  long,  will  be  45  feet  below  the  upper 
level  at  Dorchester  Street,  and  20  feet  above  the 
general  lower  level  of  the  town.  Its  entrances 
will  be  so  arranged  above  and  below  as  to  auto- 
matically segregate  the  express  from  the  commu- 
ter traffic. 

The  Terminal  buildings  (see  Figure  3)  will 
be,  architecturally,  one  of  the  most  attractive 
groups  of  a  commercial  nature  in  Canada.  They 
will,  however,  be  of  a  purely  utilitarian  char- 
acter. It  is  expected  that,  apart  from  the  railway 
business,  the  income  from  these  buildings  alone, 
will  go  far  towards  making  the  Terminal  develop- 
ments self-supporting. 

Much  credit  for  both  the  conception  and  real- 
ization of  this  most  ingenious  entry  is  due  to  H. 
K.  Wicksteed,  Chief  Engineer  of  Surveys  for 
Mackenzie,  Mann  &  Company,  Limited,  who, 
with  the  principals,  conceived  the  plan  in  its  en- 
tirety. 

Mount  Royal,  "The  Model  City."— Back  of  the 
mountains,  on  the  lower  slopes,  a  large  tract  of 
farm  land  was  bought,  extending  northwesterly 
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to  the  Back,  or  Ottawa  river.  Mount  Royal,  as  incor- 
porated, is  about  one  and  a  half  miles  in  width  by  two 
miles,  and  has  not  a  gully,  hill,  ravine,  nor  any  low, 
wet  land  in  the  whole  town  site.  The  entire  property 
slopes  towards  the  Back  river,  with  an  average  drop 
of  thirty-five  feet  to  the  mile.  This  Piedmont  country 
was  the  land  so  famous  for  its  Montreal  melons.  It  is 
very  fertile  and  was  the  most  prosperous  farming  sec- 
tion about  Montreal.  Its  natural  drainage  lends  itself 
peculiarly  to  modern  municipal  sanitation  .and  the 
geological  structures,  consisting  of  solid  hard  pan  only 
a  few  feet  below  the  surface,  will  be  invaluable  for 
cheap  and  easy  building  foundations.  This  point  is 
particularly  appreciated  by  people  in  Montreal  who 
are  famihar  with  the  soft  and  shifting  leda  clay  so 
common  to  the  city  side  of  the  mountain. 

Departing  from  the  usual  arrangement  of  having 
a!l  cross  streets  run  at  right  angles,  the  plan  provides 
for  diagonal  business  streets  which  converge  to  the 
central  station.  This  will  permit  easy  and  rapid  ac- 
cess to  the  trains  from  any  point.  As  all  public  utili- 
ties, such  as  water,  sewerage,  electric  wires,  ete.,  are 
restricted,   where   possible,   to    the   alleys,   which    run 


large  parks  have  been  provided.     All  residential  lots 

are  fifty  feet  wide  and  vary  from  ninety-five  to  one 
hundred  and  ten  feet  in  depth.  The  business  lots'  will 
average  thirty-three  by  one  hundred  and  twenty  feet. 
A  local  station  called  "Mount  Royal  Heights"  will  be 
built  where  the  Canadian  Northern  line  crosses  under 
the  Canadian  Pacific  Railway's  belt  line,  at  the  west 
portal  of  the  tunnel.  There  will  be  entrances  to  the 
station  on  the  Model  City  side  of  the  C.  P.  R.  The 
main  station,  however,  back  of  the  mountain  will  be  in 
the  centre  of  the  town  of  Mount  Royal. 

Geological  Conditions  of  the  Tunnel 

Mount  Royal,  about  700  feet  high,  is  the  result  of  a 
volcanic  intrusion  of  igneous  rock  forced  upward 
through  the  original  bed  of  Trenton  limestone. 
Whetlier  it  was  ever  an  active  volcano  is  doubtful,  as 
there  is  little  evidence  of  lava,  although  it  may  have 
l^een  scoured  away  by  glacial,  or  other  action,  at  the 
same  time  that  the  higher  portions  of  the  mountain 
were  similarly  eroded.  There  have  evidently  been  sev- 
eral stages  of  eruption  or  intrusion,  as  both  the  lime- 
stone and  main  igneous  body  of  so-called  Essexite  are 
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Figure  2. — Plan  and  profile  of  Mount  Royal  Tunnel. 


ihi'ough  the  centres  of  al!  blocks,  the  street  pavements 
will  not  be  continuously  broken  up  and  under  repair 
from  this  soiuxe  as  is  so  common  in  the  usual  city 
street. 

Four  streets  have  1jeen  reserved  for  ])usiness  pur- 
poses, namely  : — Graham  road.  Laird  avenue,  Canora 
avenue,  and  Rockland  avenue.  These  are  the  only 
streets  where  it  is  possible  to  erect  solid  rows  of  build- 
ings, and  it  is  only  on  these  streets  that  permits  may 
be  obtained  for  flats  and  apartments.  The  balance  of 
Mount  lioya!  will  lje  restricted  to  high -class  residen- 
tial buildings.  Each  residence  must  be  at  least  two 
storeys  in  height,  l)uilt  of  stone,  brick  or  cement,  on 
stone,  I)rick  or  cement  foundations,  at  least  fifteen  feet 
from  the  street  line ;  any  out-buildings  must  be  at  least 
seventy  feet  from  the  street  line.  Only  detached  or 
semi-detached  residences  will  be  permitted.  Proper 
restrictions  regulating  the  cost  of  buildings  will  also 
tend  to  keep  the  standard  high.  Each  residential  street 
is  sixty-six  feet  wide,  and  the  diagonal  business  streets 
are  eighty  feet  in  width.  The  boulevard,  which  is  six- 
ty-six feet  in  width,  encircles  the  property,  and  thirteen 


broken  and  cut  by  a  multitude  of  dikes  and  sheets  of 
(|uite  difTerent  character  and  evidently  later  origin. 
The  Trenton  limestone,  at  a  considerable  depth,  is 
found  to  be  hard  and  crystalline,  and  is  an  excellent 
rock  for  tunneling.  This  rock,  when  in  close  proxim- 
ity to  a  large  igneous  body,  is  sometimes  highly  im- 
pregnated with  epidote,  quartz,  garnet,  and  other  min- 
erals. 

.■\t  the  city  end,  going  west  from  Dorchester  street, 
the  heading  for  the  first  2,000  feet  is  in  a  soft  black 
limestone,  somewhat  blocky  and  in  places  partially 
disintegrated,  with  occasional  stretches  of  earth  roof. 
The  earth,  above  the  limestone,  consists  of  sandy  clay, 
boulder  clay,  occasional  layers  of  hard  pan,  fine  sand 
and  large  bodies  of  blue  leda  clay.  This  being  under 
the  city  proper,  forms  the  most  difficult  ground  and 
conditions  to  be  encountered,  and  a  roof  shield  will  be 
used. 

As  the  rock  cover  increases  the  rock  becomes  hard- 
er and  more  dikes  of  extremely  hard  igneous  rock, 
luincipally  Bostonite,  Camptonite  and  Nepheline 
Syenite  are  encountered.     By  the  time  3,000  feet  of 
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heading  had  been  driven,  from  Dorchester  street,  the 
lieading  (except  for  the  dikes)  was  in  good,  sound 
Trenton  limestone,  becoming  more  crystalHne.  It  was 
in  this  that  the  record  progress  mentioned  later  was 
made. 

The  Essexite  is  very  hard,  containing  Plagioclase 
Felspar,  Pyroxene,  Hornblend,  Magnetite  and  Nepho- 
line.    Aside  from  this  it  is  a  good  tunneling  rock. 

The  greatest  difficulty  encountered  in  drilling  and 
excavating  is  due  to  the  irregularity  of  the  structure. 
Some  of  the  limestone  is  so  impregnated  with  various 
contact  minerals  that  it  is  extremely  hard  to  drill  and 
.some  breccia  is  so  broken  and  uneven  that  in  places 
one  hole  would  be  lost  out  of  three  started.  The  worst 
trouble,  however,  occurred  when  large  dykes  were  en- 
countered which  necessitated  entirely  changing  the 
temper  of  the  steel  used ;  for  instance,  in  the  heading 
going  east  from  the  westportal  a  dyke  or  porphyritic 
Camptonitc,  an  extremely  hard  rock,  four  feet  thick, 
continued  in  the  face  for  400  feet.     Here  two  tempers 


nailhead  pattern.  Here  too,  is  found  a  good  deal  of 
saponite  and  pyrites  in  various  forms.  Considerable 
Dawsonite,  Feldspar,  metallic  arsenic  and  gypsum 
have  been  found  from  time  to  time,  but  not  in  quanti- 
ties to  be  commercially  valuable. 

Tunnel  Location 

The  location  of  the  tunnel  under  Mount  Royal  was 
established  more  or  less  by  the  location  of  the  passen- 
ger terminal  in  Montreal  and  the  "Model  City"  at  the 
back  of  the  mountain.  For  many  reasons,  a  tangent 
from  the  central  station  in  the  "Model  City"  to  the  pas- 
senger terminal  in  Montreal  would  have  been  most  de- 
sirable. But  as  this  would  have  necessitated  passing 
under  much  valuable  property  with  very  light  cover,  it 
was  thought  best  to  abandon  it.  This  line  would  also 
have  passed  through  a  large  body  of  Nepheline  Syen- 
ite, which  is  a  very  hard  rock. 

It  was  known  that  the  heart  of  the  mountain  was 
a  hard  igneous  Essexite,  as  above  described,  and  that 


Figure  3. 


-Proposed  buildings  for  Canadian  Northern  Passenger  Terminal. 
Messrs.  Warren  &  Wetmore,  architects. 


of  steel  were  required  in  the  heading  all  the  time. 
This  greatly  retarded  the  progress  and  materially  in- 
creased the  cost  of  excavation. 

Another  very  difficult  rock  is  a  marmorized  lime- 
stone that  was  found  in  heading  No.  1-W.  This  mar- 
ble is  impregnated  with  quartz  and  a  natural  cement- 
ing material  that  makes  it  hard  to  drill  and  causes  the 
muck  to  set  up  so  rapidly  that  it  is  very  difficult  to 
shovel  into  the  cars. 

In  general,  the  Trenton  limestone  is  an  excellent 
tunneling  rock  although  the  roof  is  sometimes  inclined 
to  scale  badly  and  where  this  ground  is  cut  by  dykes 
the  tunnel  walls  are  apt  to  be  insecure.  When  this 
limestone  is  badly  distorted  by  neighboring  igneous 
intrusions  it  is  apt  to  be  filled  with  internal  strains 
which  cause  it  to  crack  and  fall  making  it  rather  treach- 
erous and  requiring  heavy  timbering  and  masonry 
lining. 

Often,  especially  in  the  limestone,  cavities  are  found 
filled  with  calcite  crystals  of  both  the  dogtooth  and 


Camptonite  breccia  outcropped  near  the  west  portal. 
While  this  lower  ridge  of  breccia  and  hard  rock  could 
not  have  been  avoided  without  seriously  affecting  the 
layout  of  the  "Model  City,"  a  portion  of  the  hard  rock 
in  the  centre  of  the  mountain  could  have  been  avoided 
had  it  been  considered  expedient.  The  line  finally 
adopted  is  3  1-10  miles  long  and  is  the  shortest  line  pos- 
sible between  the  two  main  objective  points,  that  could 
be  devised  to  avoid  surface  obstructions  and  take  ad- 
vantage of  the  geological  formation.  This  gives,  eco- 
nomically, an  extremely  good  tunnel  line,  which  (with 
the  exception  of  one  curve  imder  the  McGill  University 
grounds)  is  all  on  a  tangent  and  has  only  sufficient 
grade  (0.6  per  cent,  down  toward  the  city)  to  insure 
proper  drainage. 

Surveys  and  Alignment. — Timnel  surveying  is  in- 
teresting, principally  on  account  of  the  accuracy  re- 
quired and  the  many  opportunities  for  the  exercise  of 
ingenuity.  It  consists  primarily  of  definitely  locating 
and  mapping  all  the  topographic  features  in  the  imme- 
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diate  vicinity  of  the  proposed  line.  Upon  the  maps 
thus  prepared,  the  best  positions  for  the  openings  such 
as  siiafts  and  portals  can  be  fixed  upon,  the  best  under- 
ground route  for  the  tunnel  laid  down,  and  the  design 
of  its  construction  determined. 

The  alignment  parties  give  the  direction  for  exca- 
vation and  all  points  for  placing  the  construction.  In 
order  to  get  the  true  direction  and  distance  from  one 
opening  to  another  it  is  necessary  to  have  their  posi- 
tion on  the  ground  accurately  determined.  Tiiis  re- 
quires careful  measurement  and  angle  reading.  As  the 
work  progresses  the  calculated  courses  and  distances 
between  the  shafts  or  portals  are  p'.aced  in  the  open- 
ings and  the  direction  in  which  to  excavate  shown  to 
the  rock  drillers.     Careful  steel  tape  measurement  is 


After  the  places  of  entrv  had  thus  been  located, 
and  lines  in  the  vertical  planes  of  the  tunnel  axes  had 
l)cen  established,  points  were  fixed  from  which  sights 
could  be  projected  directly  into  the  tunnel.  The  Imes 
were  projected  down  the  shafts  by  means  of  heavy 
l)lumb-bobs  suspended  on  fine  piano  wire.  These 
wires  were  lined  up  at  the  top  of  tlie  shafts  from  the 
fixed  points  on  the  surface  line  and  at  the  bottom  tiie 
direction  was  taken  ofT  the  wires  and  projected  into 
the  tunnel.  The  plumbs  were  suspended  in  tubs  of 
water  and  oil  to  retard  osscilation.  In  the  present 
case  this  work  was  somewhat  more  complicated  than 
it  sometimes  is,  on  account  of  the  necessity  of  locating 
the  shafts  on  the  company's  property,  which  was  not 
directly   over   the   tunnel.     This    made    some    sharp 


Fig.  6. — Tunnel  cross  section  in  hard  sound  rock 
requiring  no  lining. 


Figure  8.- 


-Single  arch  tunnel  section,  unsound 
rock  in  roof. 


often  called  base-line  measurement,  as  many  base  lines 
for  triangulation  work  are  determined  with  the  same 
methods.  The  careful  measurement  was  made  in  this 
case  along  the  paved  streets  on  the  north  side  of  Mount 
Royal.  On  this  work  the  steel  tapes  used  were  com- 
pared with  a  special  tape  standardized  at  the  Bureau  of 
Standards  in  Washington,  D.C.,  at  a  given  tension  and 
temperature.  In  the  surveys  the  readings  were  always 
taken  at  the  standard  tension  and  corrections  made  for 
temperature.  The  tapes  were  stretched  across  movable 
brass  headed  monuments,  called  spiders,  set  upon  tran- 
sit lines.  The  levels  of  the  spiders  were  taken  to 
correct  for  inclination.  The  standard  tension  in  the 
tape  was  maintained  by  a  standard  weight  suspended 
over  an  inverted  bicycle  wheel  (see  Figure  5).  The 
tape  was  supported  every  20  feet,  which  was  also 
standard.  After  the  traverses  had  been  completed  a 
transit  line  was  thrown  over  the  mountain  on  the  tun- 
nel tangent  line  as  a  check  with  very  satisfactory  re- 
sults. 


n-6i(, 


Figure  7. — Typical  tunnel  section,  bad  rock  in  roof. 


Figure  9. — Tunnel  cross  section  in  very  soft  ground, 
requiring  shield,  concrete  block  lining. 

curves  and  short  sights  in  the  headings  at  the  foot 
of  the  shafts  to  get  to  the  tunnel  line. 

Heading  on  Centre  Line  of  Main  Tunnel 

The  primary  excavation  consists  of  a  heading,  or 
small  tunnel,  about  9  feet  in  height  by  12  feet  wide, 
driven  on  the  centre  line  of  the  main  tunnel,  which  is 
about  22  feet  high  by  30  feet  wide.  As  this  is  a  bot- 
tom heading,  i.e.,  driven  a'.ong  the  sub-grade  of  the 
tunnel  proper,  the  permanent  monuments  are  placed 
in  the  bottom  of  the  heading,  where  they  will  not  have 
to  be  disturbed.  Only  tem])orary  wooden  plugs  with 
steel  spads,  i.e.,  nails  with  perforated  heads  to  suspend 
sighting  lamps  on,  with  occasional  brass  vernier  scales 
arc  placed  in  the  roof.  The  plugs  with  spads  are  placed 
al)out  every  50  feet  in  the  heading  on  the  engineer's 
line,  and  by  knowing  the  relation  of  this  line  to  the 
tunnel  centre-line,  and  the  various  elevations  of  the 
spads,  the  alignment  and  grade  of  the  heading  may  be 
maintained  with  considerable  accuracy. 
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In  all  tunnel  surveying,  patience  and  continu- 
ous repetition  is  the  key  to  success.  All  lines 
must  be  checked  and  re-checked,  and  readings 
made  again  and  again  by  the  independent  observ- 
ers, so  as  to  rectify  errors  and  produce  the  great- 
est accuracy  possible.  This  is  especially  import- 
ant in  the  underground  work  where  no  outside 
check  can  be  obtained  until  the  headings  meet. 

The  methods  just  described  have  worked  out 
very  satisfactorily  in  the  present  case.  The 
Maplewood  avenue  shaft  is  one  mile  from  iNe 
west  portal.  The  shaft  is  about  240  feet  deej),  and 
the  plumbing  wires  were  only  13  feet  apart.  The 
shaft  is  off  line  and  requires  short  reverse  curves 
in  transferring  the  lines  from  the  shaft  to  the  tun- 
nel. When  the  heading  coming  from  the  west 
portal  met  that  being  driven  from  the  Maplewood 
avenue  shaft,  on  April  5,  1913,  the  lines  checked 
within  1-16  inch  in  alignment  and  J4  inch  in 
grade.  Where  the  headings  between  the  Maple- 
wood avenue  shaft  and  Dorchester  street  shaft 
met,  under  the  highest  point  of  Mount  Royal,  on 
December  10,  1913,  the  error  was  about  three- 
quarters  inch  in  line  and  one-quarter  inch  in  grade. 

Tunnel  Cross-Sections 

The  types  of  tunnel  cross-section  finally  adopted, 
while  bearing  many  points  of  similarity  to  various 
other  tunnels  already  in  existence,  have  a  few  novel 
features  that  are  believed  to  be  a  step  in  advance  in 
that  particular  branch  of  railway  engineering.  In  the 
studies  for  this  design,  the  maximum  equipment  of 
American  roads  was  summarized,  and  actual  clear- 
ance and  equipment  diagrams  of  many  of  the  most 
representative  roads  were  studied  and  superimposed. 
In  this  manner  a  diagram  of  minimum  clearance  and  a 
diagram  for  maximum  equipment  were  'evolved,  for 
all  cars  likely  to  pass  through  the  tunnel.  It  was 
found  that  a  few  freak  cars,  of  exceptional  width,  had 
to  he  eliminated,  but  these  were  very  few,  of  a  class 
not  likely  ever  to  appear,  and  which  had  not  been  al- 
lowed for  on  other  important  roads. 

A  twin  section  was  chosen  for  three  primary  rea- 
sons: (1)  economy  in  construction;  (2)  ease  and  econ- 
omy in  ventilation;  (3)  protection  and  safety  in  case 
of  derailment  or  accident. 

1.  Economy  in  Construction. — It  was  found  that 
in  soft  ground  the  amount  of  both  excavation  and  mas- 
onry could  be  reduced  by  adopting  this  twin  section. 
The  geological  formation  also  indicates  that  in  much 
of  the  rock,  cut  at  the  angle  made  by  the  present  tun- 
nel location,  a  centre  wall  will  sufficiently  reinforce  the 
natural  rock  roof  slab  to  eliminate  the  neces- 
sity of  further  lining  without  excavating  a  high 

■  rock  arch. 

2.  Ventilation. — It  is  needless  to  say  that  a 
twin  tunnel  with  all  the  traffic  in  each  tube 
going  in  the  same  direction,  is  infinitely  better 
for  ventilation  than  a  double  track  tunnel, 
where  passing  trains  merely  tend  to  stir  up  the 
lir,  without  causing  any  positive  and  continu- 
ous movement  in  any  one  direction.  The  cross- 
section  of  each  tube  is  so  proportioned  that  the 
relation  of  train  area  to  tube  area  will  materi- 
ally encourage  ventilation  without  producing 
excessive  compression,  which  would  retard  the 
velocity  of  trains  and  might  be  objectionable 
to  passengers. 

3.  Safety. — The  centre  wall  is  particularly 
valuable  in  case  of  derailment  or  accident,  there 
being  no  possibility  of  trouble  on  one  track 


Figure  10. — Outside  bridge  construction  for  contact  circuit. 


blocking  both.  Furthermore,  having  a  walkway  at 
about  the  platform  level,  it  is  possible  for  passengers 
to  get  out  of  the  cars,  in  natural  and  orderly  fashion, 
in  case  of  stoppage  and  walk  to  the  nearest  cross  pas- 
sage, wher  they  can  enter  the  adjoining  tube.  This 
walkway  is  made  narrow  so  that  people  must  pass 
along  in  single  file,  the  idea  being  to  avoid  the  danger 
of  crushing  and  panic. 

The  normal  clearance  at  the  walkway  edge  is  2  in. 
greater  than  that  of  the  normal  high  passenger  plat- 
form adopted  in  the  terminal  station,  and  3  in.  greater 
than  that  allowed  on  the  New  York  Central  R.  R.  and 
Pennsylvania  R.  R.  lines  about  New  York.  The  walk- 
way edge  also  coincides  with  the  clearance  lines  (out- 
side of  platform)  of  the  Pennsylvania  R.  R.  (lines  east 
of  Pittsburg),  including  the  through  lines  between 
New  York  and  Pittsburg. 

Underneath  the  walkway  is  a  continuous  refuge 
niche,  except  at  splicing  chambers,  where  trackmen 
may  sit  on  the  duct  bench,  at  the  bottom  of  the  divid- 
ing wall,  and  be  absolutely  protected  from  passing 
trains.  Large  refuge  niches  will  be  built  occasionally 
in  the  outside  wall  ior  the  accommodation  of  hand 
cars  and  repair  equipment  during  hours  of  train  oper- 
ation. The  outside  wall  clearance  is  coincident  with 
the  clearance  for  new  structures  in  the  New  York 
Central  R.  R.  terminal  work  in  New  York,  and  is  in 
excess  of  the  clearance  of  the  Pennsylvania  R.  R.  lines 
east  of  Pittsburg. 
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Figure  11. — 80-ton,  2,400-volts,  direct  current,  electric  locomotive,  to 
be  used  on  Montreal  electrification. 
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A  high  headroom  was  adopted  as  provision  for  a 
high-voltage  trolley.  The  flattened  three-centre  arch 
was  adopted:  (1)  to  allow  for  the  sway  of  the  panto- 
graph ;  and  (2)  on  account  of  the  stratification  of  the 
rock,  where  much  of  the  lining  will  occur,  which  lends 
itself  peculiarly  to  a  flat  roof  (see  Figures  6  and  7). 
In  the  soft  ground  on  the  city  end,  where  a  roof  shield 
is  to  be  used,  twin  semi-circular  arches  will  be  used 
slightly  higher  and  wider  than  the  standard  section. 
This  change  in  shape  and  size  was  adopted  on  account 
of  ease  and  safety  in  construction.     (See  Figure  9.) 

The  floor  and  track  construction  will  be  of  two 
types:  (1)  creosoted  ties,  with  tie-plates  and  screw 
spikes,  laid  in  a  deep  trough  of  ballast ;  (2)  a  fixed 
grade  and  alignment,  produced  by  rail  supports  rigid- 
ly fastened  to  a  concrete  bed.  The  former,  used  under 
the  city  proper,  is  designed  to  produce  the  least  pos- 
sible vibration.  The  latter  type  being  for  stations, 
and  in  the  major  part  of  the  tunnel,  is  designed  for 
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Figure  12. — Typical  heading  procedure. 

sma'.l  maintenance  cost  with  perfect  grade  and  align- 
ment. 

The  general  cross-section,  as  above  described,  will 
vary  materially,  in  certain  details,  with  the  character 
of  the  ground  through  which  the  tunnel  passes.  Where 
the  roof  is  bad,  and  the  sides  are  in  good  rock,  the  side- 
wall  concrete  may  be  omitted,  where  the  rock  caves  in 
the  roof  a  double  track  arch  may  be  used  (see  Figure 
8).  As  the  work  is  being  done  by  Mackenzie,  Mann  & 
Company,  Limited,  who  control  the  Canadian  North- 
ern, with  one  organization  for  both  design  and  con- 
struction, every  flexibility  in  design  may  be  taken  ad- 
vantage of  for  economy  in  construction. 

Electrification 
All  trains  through  the  tunnel  will  be  operated  elec- 
trically.    Locomotives  will  be  used  to  haul  Transcon- 
tmental,  Express  and  Local  traffic,  which  extends  be- 
yond the  "Electric   Zone,"   and   multiple   unit  motor 
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The  locomotives  are  80  ton  (see  Figure  11)  and  cap- 
able of  producing  a  speed  of  50  miles  an  hour.  The 
heaviest  trains  will  be  16  car  Transcontinentals,  the 
rated  speed  being  30  miles  with  two  locomotives.  The 
Multiple  unit  cars  are  60  ton  cars  with  a  speed  of  45 
These  cars  can  also  haul  one  trailer  if  desired.  All 
steel  cars  will  be  used. 

miles  per  hour  and  a  seating  capacity  of  70  passengers. 
The  power  used  will  be  2,400  volts  direct  current. 
All  motors  are  wound  for  1,200  volts  and  insulated  for 
2,400  vo'.ts,  and  are  operated  two  in  permanent  series. 
The  contact  circuit  will  be  of  the  overhead  catenary 
type,  the  character  of  the  climate  making  a  third  rail 
inadvisable  outside  the  tunnel.  (See  Figure  9.)  A 
sub-station  for  power  conversion  will  be  built  near  the 
west  portal  of  the  tunnel.  If  the  company  develops  its 
own  power,  or  buys  its  power,  where  there  is  doubt  of 
continuous  service  a  steam  auxiliary  plant  will  be  built 
near  the  Back  river.    Near  the  Rack  river,  too,  will  be 

the  Cartierville  Yards  where 
most  of  the  freight  will  be  sort- 
ed and  the  transfer  made  from 
steam  to  electric  traction.  Here 
also  complete  repair  shops  will 
])e  erected.  The  signals  will  be 
oi  the  automatic  block  type 
witli  a  special  safety  device  by 
which  a  train  is  automatically 
brought  to  a  stop  if  the  engi- 
neer inadvertently  runs  by  a 
block  signal  that  is  set  against 
him. 

On    the    Multiple    unit    cars 
special  safety  appliances  are  ar- 
ranged   so    that    if   the    motor* 
man   collapses  for  any   reason, 
the  train  is  brought  automati- 
cally to  a  stop,  and  by  certain 
door  connections  no  train  can 
start  imtil  all  doors  are  closed. 
Excavation  and  Construction 
There  arc  many  methods  of 
tunneling,  usually    known    by 
the  name  of    the    country    in 
which  they  originated  or  have 
been    most   commonly   applied. 
The  so-called  American  meth- 
od is  the  top  heading  and  bench 
method,  where  a  small  tunnel 
or  heading  is  driven  in  the  up- 
per half  of  the  tunnel  section  and  the  bottom  portion 
or  bench  is  removed  later,  often  with  a  steam  shovel, 
where  the  character  of  the  ground  permits.     This  i.s 
often  very  economical  and  has  many  points  of  advan- 
tage over  other  methods  where  the  ground  makes  it 
advisable,  but  it  is  not  as  fast  as  some  of  the  European 
methods,  which  have  been  developed  for  long  tunnels 
where  time  was  of  very  great  importance. 

Time  being  of  vital  importance  in  the  Mount  Royal 
Tunnel  it  was  decided  to  adopt  a  bottom  centre  head- 
ing which  could  be  driven  ahead  rapidly,  without 
much  regard  for  the  character  of  the  ground,  and  from 
which  the  full-sized  excavation  could  be  developed  at 
as  many  places  simultaneously  as  desired. 

Heading  Excavation. — The  headings  are  driven  8 
to  10  feet  high  by  12  to  14  feet  wide  (over  50  per  cent, 
larger  than  the  headings  of  the  principal  Alpine  tun- 
nels) for  the  sake  of  ultimate  economy.  While  this 
somewhat  reduces  the  rate  of  progress,  it  very  much 
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Figure  13. — Heading  excavation  without  drill  carriage. 


Figure  14. — Heading  excavation  using  muck  handling  drill  carriage. 
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Figure  15.     Heading  excavation  using  drill  carriage  without 
conveyor. 

tion ;  permittinj^  reasonably  broad-j;auge  double  track 
through  the  break-ups,  where  the  full  size  tunne'.  sec- 
tion, 22  feet  high  by  30  feet  wide,  is  developed. 

In  the  headings  three  principal  methods  have  been 
used  (see  Figure  11).  "A"  Figure  12  slibws  the  meth- 
od where  the  rock  was  not  so  hard  as  to  require  an  ex- 
cessively iieavy  drilling  equipment.  The  drills  arc 
mounted  on  a  horizontal  bar  and  the  equipment  is 
handled  in  and  out  of  the  heading  by  hand.  During 
this  stage  at  the  city  end  the  lieading  cross-section  was 
reduced  to  about  8  by  12  feet  for  the  sake  of  rapidity 
in.  progress.  (See  Figure  13.)  Here  no  drill  carriage 
was  used,  as  much  lighter  drills  were  required,  and  a 
progress  of  810  feet  was  made  in  the  31  working  days 
following  May  1.  This  is  the  greatest  linear  progress 
ever  made  in  a  hard  rock  heading  on  this  continent  and  . 
has  only  been  exceeded  in  Switzerland.  Four  drills 
are  used  in  each  heading,  supported  on  a  horizontal 
bar.  These  drills  are  operated  by  compressed  air  at 
about  100  lbs.  pressure  per  square  inch.  Each  drill  is 
fitted  with  special  connection  so  that  water  may 
be  forced  through  the  piston  and  drill  steel,  which 
are  hollow,  into  the  bottom  of  the  hole  being 
drilled,  thus  keeping  it  cool  and  clean.  It  is  also 
interesting     because     both     the     linear    feet    of    drill- 


Figure,16.— Heading  excavation,  rear  end  of  cantilever  beam 
drill  carriage  without  conveyor,  carriage  removed 
for  mucking  and  drilling  in  operation. 


ing  (about  650  feet  per  24  hours)  and  cubic  yards 
of  excavation  (93  cubic  yards  per  day)  exceed 
anything  ever  accomplished  in  the  European  tun- 
nels. 

As  the  headings  got  into  the  hard  igneous 
rock  heavier  drills  were  required,  so  that  the  total 
drilling  equipment,  including  drills,  saddles,  arms 
and  bar,  weighed  several  tons.  To  carry  this 
mass  two  types  of  drill  carriages  were  devised 
(see  iMgure  12).  Each  carries  the  drill  bar  on  a 
long  cantilever  arm  having  a  reach  of  over  20 
feet  beyond  the  carriage  and  is  so  arranged  that 
the  drills  never  have  to  be  dismounted  from  the 
bar  nor  disconnected  from  the  hose-manifo'.d 
which  is  fastened  to  this  cantilever  arm.  Thus 
the  only  connections  to  be  made,  when  moving 
out  or  setting  up,  are  the  main  air  and  water  hose 
to  the  pipe  lines  entering  the  heading,  and  the 
only  labor  is  that  of  jacking  the  horizontal  drill- 
bar  tightly  into  position  after  it  has  been  brought 
in  and  placed  by  the  drill  carriage. 

All  drill  carriage  track  is  riveted  to  steel  plates 
so  that  the  track  may  be  cleared  rapidly  to  within  about 
25  feet  of  the  face  after  each  shot,  merely  throwing 
the  muck  right  and  left.  In  the  case  of  the  muck- 
handling  drill  carriage  the  track  is  laid  on  one  side  of 
the  heading  while  the  other  has  its  track  down  the 
centre.  These  machines  save  wear  and  tear  on  both 
men  and  machines,  and  made  a  surprising  difference 
in  the  efficiency  of  both.  With  these  machines  the 
drills  are  in  the  heading  ready  to  be  jacked  into  place 
by  the  time  the  drillers  have  the  loose  rock  barred 
down  from  the  sides  and  roof  and  the  muck  thrown 
back  sufficiently  from  the  face  to  enable  the  bar  to  be 
set.  Thus  the  time  spent  in  setting  up  and  taking 
down  is  much  reduced.  It  is  also  notable  that  less 
muckers  are  required  with  this  system  than  before 
the  drill  carriages  were  installed. 

One  drill  carriage  (see  "B"  Figure  12)  is  so  de- 
signed that  the  cantilever  arm  is  given  its  motion, 
longitudinally,  transversely  and  vertically  by  motor- 
driven  attachments.  This  machine  remains  in  the 
heading  after  the  drills  are  placed  and  has  a 
bent  conveyor  running  through  it  longitudinally, 
about  18  inches  above  the  track,  which  elevates 
and  dumps  the  muck  into  cars  in  the  rear.  This 
was  used  in  heading  N.  3-E  (see  Figure  14). 

The  effect  of  installing  the  muck-handling 
drill  carriage  is  shown  to  a  remarkable  degree 
by  the  difference  in  progress  obtained  without 
any  increase  in  force.  For  the  six  months  prior 
to  its  installation  the  average  progress  in  this 
heading  was  350  feet  per  month.  For  the  six 
months  after  the  installation  of  the  drill  carriage 
the  average  progress  has  been  183  ft.  per  month. 
Phis  is  an  increase  of  38  per  cent.  Furthermore,  it 
must  be  remembered  that  before  the  drill  carriage 
was  installed  the  heading  was  in  limestone,  for  the 
greater  part,  while  the  drill  carriage  has  been 
w-orking  almost  exclusively  in  Essexite.  The 
best  month.  May,  1913,  was  510  feet  in  27  work- 
ing days.  This  heading  is  10  feet  high  by  12.5 
feet  wide.  The  average  yarding  removed  from 
this  heading,  including  the  4  break-ups  now  work- 
ing, is  about  500  cubic  yords,  place  measurement, 
per  day.  The  linear  progress  in  these  break-ups 
is  about  twice  that  of  the  heading. 

The  other  drill  carriage  used  in  heading  No.  1- 
W  (see  Figure  15)  has  no  motor  attachment  and 
is  removed  from  the  heading  after  the  drills  are 
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placed  (see  "C"  Figure  12)  leaving  the  cantilever  arm 
attached  to  the  drill  bar  and  supported  on  a  gallows 
frame  which  leaves  the  heading  open  for  mucking  (see 
Figure  16).  In  this  case  the  cantilever  arm  is  advanc- 
ed by  the  locomotive  which  pushes  the  drill  carriage 
into  the  heading.  The  lateral  and  vertical  movement 
are  obtained  by  jacks  and  by  hand.  The  progress  with 
this  carriage  is  almost  identical  with  that  of  the  other. 
The  average  progress  over  the  entire  job  since  the 
headings  were  started  in  tlie  tunel  has  been  420  feet 
per  month  in  each  heading.  This  makes  rto  allowance 
for  delays  or  lost  time.  It  must  also  be  remembered 
tiiat  for  six  months  on  the  city  end  the  blasting  was 
restricted  between  the  hours  of  11  p.m.  and  7  a.m.  to 
avoid  pul:)lic  annoyance.  The  average  progress,  where 
biasing  has  been  unrestricted,  has  been  430  feet  per 
month  in  each  heading.  From  the  time  the  first  head- 
ing was  started  in  the  tunnel  until  the  final  meeting 
almost  exactly  fifteen  months  have  been  elapsed,  giv- 
ing a  gross  progress  of  1,100  feet  per  month. 

The  general  heading  proce- 
dure is  as  follows  : — • 

After  a  round  of  blasts  has 
been  completed  the  loose  rock 
is  barred  down  from  the  rool 
and  sides  and  the  muck  (i.e., 
the  broken  rock)  is  thrown  back 
from  the  face  sufficiently  to  per- 
mit the  horizontal  bar  and  drills 
to  be  set  up.  These  are  erected, 
connected  with  the  air  and  water 
lines  and  drilling  commenced. 
From  18  to  24  holes,  5  to  8  feet 
deep,  are  drilled  in  the  headin;.^. 
In  the  meantime  the  mucke.> 
have  cleared  the  tracks,  and  arc 
shovelling  the  muck  into  the 
cars,  or  onto  the  conveying  belt 
where  the  muck-handling  drill 
carriage  is  used.  Smooth  steel 
plates,  called  slick  sheets,  are 
'aid  in  the  bottom  of  the  heading 
to  fall  on,  so  that  the  muckers 
shovel  oc  a  smooth  surface. 

Where  no  drill  carriage  was 
used  (see  Figure  13)  three 
muckers  threw  muck  back  from 
the  face  to  the  slick  sheets  and 
four  shovelled  it  into  the  cars. 
These  four  men,  one  each  shift 

of  8  hours,  handled  all  the  muck  made  in  that  shift. 
Thus,  during  the  record  month,  each  man  handled 
from  12  to  15  cubic  yards  of  muck  per  shift,  which, 
considering  that  about  two  hours  of  each  shift  were 
lost  in  blasting,  was  a  most  unusual  performance. 

All  blasts  are  fired  electrically  from  the  lighting 
■current;  the  blasting  switch  and  leads  being  carried 
on  the  opposite  side  of  the  heading  from  other  electric 
wires.  Where  time  fuses  are  not  used  the  rounds  are 
usually  fired  in  four  shots;  1st,  the  cut  holes,  which 
form  the  opening  wedge;  2nd,  the  relieving  holes,  im- 
mediately .surrounding  the  cut ;  3rd,  the  line  holes, 
which  break  the  heading  to  its  full  width ;  4th,  the  dry 
holes,  which  break  the  heading  to  its  full  height. 
Sometimes  the  line  holes  and  dry  holes  are  fired  to- 
gether when  the  ground  is  breaking  well.  Where  time 
fuses  are  used,  the  cut  is  fired  in  the  usual  way  with 
ordinary  exploders  so  that  if,  as  is  very  often  the  case, 
.the  cut  does  not  break  to  the  bottom  at  the  first  shot 


it  can  be  fired  a  second  time. 

After  the  cut  has  been  fired  the  rest  of  the  heading 
is  loaded  with  time  fuses,  cut  at  two  inch  intervals, 
running  in  length  from  two  inches  up.  Two  of  each 
length  of  fuse  are  used  around  the  cut,  the  shortest 
fuses  being  closest  to  the  cut  and  the  longest  being 
the  two  bottom  corner  holes  so  that  the  muck  will  be 
thrown  back  from  the  face  by  the  last  explosion.  These 
fuses  are  ignited  by  electric  igniters  exactly  similar 
in  construction  and  resistance  to  the  regular  electric 
exploders.  Thus  all  fuses  are  ignited  simultaneously 
and  regular  exploders  may  be  discharged  at  the  same 
time  if  desired.  This  method  saves  time  in  blasting 
and  leaves  the  men  much  fresher  than  if  they  had  to 
go  back  into  the  smoke  again  and  again.  As  all  the 
fuses  are  very  short  the  danger  from  cut-off  holes  is 
])ractically  eliminated ;  in  fact  there  has  been  no  trou- 
l)le  from  this  source  whatever  thus  far.  This  method 
is  also  used  in  all  the  break-ups. 

In  the  heading  a  round  of  shots  is  fired  from  3  to 
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Figure  17. — Typical  break-up  procedure. 

6  times  a  day  (24  hours).  During  the  record  month, 
with  three  exceptions,  six  shots  were  fired  everv  day. 

Break-up  Excavation. — The  break-ups  (see  Figures 
17  and  18)  where  the  upper  part  of  the  tunnel  section 
is  excavated  to  its  full  width  and  height,  are  opened  at 
intervals  of  500  to  800  feet  along  the  centre  bottom 
headings  As  many  of  these  may  be  opened  as  are 
necessary  to  keep  up  with  the  heading  progress,  the 
advance  in  each  break-up  being  about  half  that  in  the 
heading.  In  making  the  break-up  excavation  heavy 
jumbo  timbers  are  "framed  into  the  heading,  about  two 
feet  apart  and  planked  over,  so  that  as  the  rock  is 
blasted  down  from  above,  it  can  be  run  through  the 
jumbo  timbers  into  the  muck  cars  in  the  heading  be- 
neath. 

In  Figure  17,  "A"  shows  the  location  of  the  head- 
ing in  the  tunnel  section.  The  break-ups  are  advanced 
by  carrying  an  entry,  about  15  feet  ahead  of  the  wing 
wall  excavation,  the  same  width  of  the  heading  and  to 
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Figure  18.-Break-up  excavation,  showing  bottom  lieading  with  jumbo  timbers. 


Figure  19.— O'Rourke  concrete  block  lu-ch.  set  up  in  shop,  showing  tenons. 
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the  full  height  of  the  roof.  As  seen  in  "B"  figure  17  a 
horizontal  bar  is  used  with  4  drills  as  in  the  heading. 
Immediately  after  shooting  the  bar  is  set  up  above  the 
muck  and  the  upper  half  of  the  entry  is  drilled.  Then 
the  bar  is  removed  to  the  other  end  of  the  break-up, 
and  while  the  upper  half  of  that  entry  is  being  drilled 
the  muck  is  removed  from  the  first  entry.  Thus  when 
the  upper  half  of  the  second  entry  is  drilled  the  bar 
may  be  set  up  again  in  the  first  entry  and  the  lower 
half  drilled  (see  "E"  Figure  17).  By  the  time  tins- 
drilling  is  finished  the  muck  is  removed  from  the  sec- 
ond entry  and  the  lower  half  of  that  may  be  drilled. 
In  the  meantime  two  columns  with  a  single  drill  on 
each  are  set  tip  in  the  wings  and  these  drilled  so  that 
all  the  drilling  is  finished  at  the  same  time. 

In  the  limestone  two  drilling  shifts  will  break  all 
the  ground  that  three  mucking  shifts  can  handle  eco- 
nomicall}'.  As  the  blasting  is  always  breaking  to  two 
faces  tlie  drilling  is  comparatively  light  and  very  little 
powder  is  required ;  the  powder  actually  amounting  t(3 
less  than  one  quarter  that  required  in  heading  work. 


with  a  reinforced  single  arch  before  the  steam  shovel 
reaches  it,  so  that  neither  time  nor  money  will  have 
been  lost. 

In  connection  with  the  physical  risk  involved  by 
this  method  it  is  interesting  to  note  that  within  15 
months  since  the  tunnel  headings  were  started  and 
with  nearly  a  mile  and  a  half  of  break-ups  completed 
there  has  been  only  one  fatal  tunnel  accident. 

Bench  Excavation. — The  side  benches,  below  the 
level  of  the  jumbo  timbers,  are  taken  out,  after  the 
break-up  excavation  has  been  completed,  by  a  steam 
shovel  operated  by  compressed  air.  By  this  method 
the  benches  may  be  drilled  and  blasted  well  in  advance 
and  by  a  special  loading  device  the  usual  delay  in  spot- 
ting cars  is  avoided,  and  no  time  will  be  lost  by  the 
shovel,  making  this  excavation  very  cheap  and  rapid. 
At  places  where  a  steam  shovel  cannot  be  used  be- 
cause of  timbering,  special  construction,  or  shield 
work,  the  benches  will  be  handled  by  hand  and  a  belt 
conveyor  loading  into  the  tunnel  cars. 

Shield  Work. — At   the  city   end  where   very   soft 


Figure  20.— Pneumatic  concrete  mixer. 

The  blasting  in  the  breakups  is  done  with  time  fuses 
which  are  ignited  electrically,  as  already  described. 
Thus  it  will  be  seen  that  the  Break-up  Excavation  re- 
quires but  little  labor  and  explosive,  being  both  rapid 
and  economical.  With  four  break-ups  and  one  heading 
working  at  the  back  of  the  mountain  the  average  ex- 
cavation was  about  500  cubic  yards  of  place  measure- 
ment daily,  all  of  which  goes  out  through  the  west 
heading  to  the  main  crusher  plant. 

A  very  important  advantage  of  this  method  of  tun- 
nel driving  described  herein,  as  previously  mentioned, 
is  that  where  bad  ground  is  encountered  no  material 
delay  is  experienced.  The  bottom-  heading  progresses 
on  through  the  bad  material,  which  is  treated  carefully 
and  at  leisure  later  on.  This  saves  much  time  in  the 
ultimate  completing,  and  much  money  and  risk  in  the 
construction.  Some  bad  ground  in  break-ups  where 
heavy  internal  stresses  developed  in  the  roof,  require 
considerable  timbering.    This  will  be  all  concreted  in 


Figure  21. — Pneumati;;  concrete  placing,  in  the  Tallulah 

Falls  tunnel  where  this  process  was  used,  which  is 

to  be  tried  on  the  Mount  Royal  Tunnel. 

heavy  .ground  is  encountered  under  most  unfavorable 
conditions,  a  steel  roof  shield  has  been  adopted.  This 
avoids  settlement  of  over-lying  material,  reduces  the 
drainage  of  the  surrounding  ground,  and  eliminates 
the  very  heavy  and  expensive  timberwork  that  would 
otherwise  be  necessary.  This  shield  consists  of  a  cut- 
ting edge,  shaped  to  conform  to  the  outline  of  the  tun- 
nel roof  cross-section,  which  forms  the  front  of  a  steel 
envelope  extending  over  the  platforms  on  which  the 
men  work  and  back  far  enough  to  lap  over  the  last 
"ring"  or  section  of  tunnel  lininjj  erected.  Steel  poling 
boards,  semi-attached  to  the  shield  will  be  used,  espe- 
cially in  the  boulder  clay,  thus  producing  a  cutting 
edge  that  may  be  advanced  in  sections  where  desired. 

The  shield  is  supported  on  steel  columns  forming 
the  centre  wall  and  on  side  walls  which  rest  on  the 
solid  rock.  It  is  forced  ahead  by  hydraulic  jacks,  under 
a  pressure  of  about  5,000  pounds    per    square    inch. 
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Figure  22.— Crusher  plant  and  tipple  at  West  Portal. 


Figure  2.V— Compressor  house  at  West  Portal. 
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the   tunnel   lining  as   it   is 


These  jacks  push   agai 
erected. 

The  procedure  is  as  follows: — after  a  shove,  i.e.,  a 
move  of  the  shield,  27  inches  ahead,  a  ring  of  concrete 
l)locks,  27  inches  wide,  along  the  axis  of  the  tunnel,  by 
24  inches  thick  and  about  5  feet  long  circumferentially, 
are  set  up  in  place  by  means  of  a  hydraulic  erector. 
When  this  tier  of  blocks  is  in  place,  the  jacks  are  put 
in  motion,  jamming  the  new  blocks  hard  against  the 
last  tier  erected  and  forcing  the  shieM  slowly  ahead,  as 
fast  as  the  ground  is  excavated  in  front  of  it.  The  ex- 
cavated material,  like  that  in  the  break-ups,  is  dropped 
directly  into  cars  in  the  heading  below.  As  soon  as 
this  shield  has  made  a  shove  of  27  inches  the  process  is 
repeated. 

Where  boulders  are  encountered  the  shield  will  be 
retarded  and  the  steel  poking  boards  advanced  along 
the  rest  of  the  shield  face  for  the  27  inch  shove,  when 


thrusts  of  the  jacks  without  injury.  The  blocks  are 
also  so  designed  that  the  extrados  of  the  arch  is  con- 
tiiuious,  but  the  joints  in  the  intrados  are  about  1J4 
inch  wide.  These  joints  are  held  to  shape  primarily 
by  3  part  wedges  or  separators  and  later  filled  with 
mortar  by  means  of  a  cement  gun  and  grouting. 

Pneumatic  Concrete  Lining. — At  the  back  of  the 
mountain  and  where  the  shie'.d  is  not  used  it  is  pro- 
posed to  try  some  experiments  with  mixing  and  plac- 
ing concrete  by  means  of  compressed  air.  By  this 
method  ordinary  forms  are  used  and  the  concrete  is 
conveyed  from  the  pneumatic  mixer  (see  Figures  20 
and  21)  to  the  forms  throueh  pipes  by  compressed  air. 
Jl  this  method  is  successful  it  should  very  much  reduce 
the  labor  required  and  prove  to  be  both  speedy  and 
economical. 

All  forms  used  will  be  collapsible  and  movable  so 
that  they  may  be  used  repeatedly.     Where  convenient 


Figure  24. — Corner  of  machine  shop  at  West  Portal. 


the  boulder  will  have  been  removed  in. part  or  wholly. 
Where  special  rectangular  sections  are  built,  a  steel 
.structure  will  be  erected  and  steel  sheeti-  used  over 
and  around  it.  This  steel  sheeting  will  be  advanced 
by  jacks,  the  structural  steel  and  enclosing  concrete 
being  placed  under  the  sheeting  as  it  advances.  By 
this  method  the  roof  is  never  exposed;  the  men  are 
never  endangered  by  fallin"  material,  and  if  water  is 
encountered  the  face  can  be  protected  by  poling  and 
breast  boards  with  small  pneumatic  guns,  or  jacks,  so 
that  very  little  water  or  ground  can  escape. 

The  blocks  used  (see  Figure  19)  were  invented  and 
patented  by  John  F.  O'Rourke  of  New  York,  who  built 
the  Hudson  (North)  River  Tunnels  of  the  Pennsyl- 
vania R.  R.  They  are  very  massive  and  so  designed 
that  each  block  locks  firmly  into  the  two  adjoining 
ones  of  the  preceding  ring,  by  oval  shaped  tenons. 
They  are  thus  self-supporting  and  require  no  forms 
such  as  are  usually  necessary  for  concrete  work.  Since 
they  are  moulded  many  weeks  in  advance,  before  being 
brought  into  the  tunnel,  when  they  are  erected  under 
the  shield  they  are  sufficiently  hard  to  withstand  the 


and  cconumiial  steel  forms  will  be  used  with  travelling 
mechanisms  to  reduce  the  labor  in  handling  and  set- 
ting. 

Construction  Plant 
Crusher  Plant. — .\11  the  rock  excavated  in  the  tun- 
nel is  being  crushed  for  road  material  and  concrete 
stone.  All  that  is  not  used  by  the  company  or  railway 
is  sold  for  local  consiunption  about  Montreal.  The 
main  crusher  plant  at  the  west  portal  (see  h'igure  22) 
consists  of  two  No.  7  Kennedy  gyratory  crushers  with 
Stevens-Adamson  elevators,  conveyors  and  screens. 
The  capacity  is  about  1,600  cubic  yards  per  day.  The 
tumiel  muck  is  hoisted  in  cars  up  an  incline  to  tipples. 
After  dumping,  the  empties  are  returned  to  the  tunnel 
level,  though  a  gravity  switchback.  The  muck  passes 
through  the  crushers  and  is  elevated  to  a  revolving 
screen  which  separates  the  stone  into  the  various  sizes 
and  distributes  it  by  chutes  into  bins.  It  can  then  be 
run  directly  into  trucks  or  cars  on  tracks  connected 
with  both  the  C.  P.  R.  and  G.  T.  R.  The  overflow  is 
carried  on  belt  conveyors  to  various  stock  piles  for  the 
difTerent  sizes  of  stone.    From  the.se  piles  the  stone  is 
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loaded  by  means  of  a  locomotive  crane  and  clam-shell 
bucket.  ^ 

At  the  city  end  the  tunnel  rock  is  sold  as  it  comes 
from  the  tunnel  and  crushed  by  an  outside  company. 

Air  Compressor  Plant. — The  compressed  air  used 
to  operate  drills,  pumps  and  other  pneumatic  machin- 
ery is  obtained  from  two  plants  (see  Figure  23)  one  at 
each  end;  comprising  an  aeeregate  of  11,000  cubic 
feet  of  free  air  per  min.  compressed  to  110  pounds  per 
square  inch.  These  plants  consist  of  8  cross  compound 
compres'^ors.  Six  are  Blaisde'.l  compressors,  belt 
driven  from  Canadian  General  Electric  motors,  each 
compressor  having  a  capacity  of  1,100  cubic  feet.  Two 
are  Sullivan  compressors  direct  connected  to  Canadian 
General  Electric  motors,  having  a  capacity  of  2,200 
cubic  feet  each.  The  power  is  purchased  from  tlie 
Montreal  I-ight,  Heat  &  Power  Company  at  2,300  volts, 
60  cycles. 

Shops. — Quite  elaborate  shops  were  equipped  in 
order  to  make  the  job  independent  of  local  shops  for 
repairs,  and  because  it  was  cheaper  to  build  the  tunnel 


electric  tunnel  locomotives,  interchangeable  from  5 
ton  storage  batteries  to  8  ton  trolley  locomotives;  215 
tunnel  cars,  including  all  types;  one  Browning  45  ton 
8-wheel  locomotive  crane ;  two  Lidgerwood  mine  hoists 
with  Eagle  Iron  Works  automatic  dumping  shaft 
cages ;  the  usual  equipment  of  derricks  and  hoisting  en- 
gines ;  one  7^  ton  Commer  auto  truck ;  one  3  ton  Alco 
auto  truck ;  two  Ford  run-abouts ;  one  30  horse-power 
Cadillac  touring  car. 

Drills. — The  main  drilling  equipment  consists  of 
Sullivan  percussive  (reciprocating)  drills  fitted  with  a 
water  attachment  for  hollow  steel.  Many  details  of 
these  were  designed  especially  for  this  work  and  are 
giving  remarkably  good  results.  The  best  light  ham- 
mer drill  found  is  the  Hardy  "Simplex."  It  is  a  25  lb. 
self-rotating  drill  that  has  given  most  satisfactory  re- 
sults. A  few  numerous  other  makes  of  drills  were  tried 
or  purcliased  principally  for  experimental  purposes. 

Miscellaneous  Plant. — Cameron  reciprocating 
pumps  are  used,  and  are,  as  always,  satisfactory.  Root 
blowers  are  used  for  ventilating.    Berger  surveying  in- 


Figure  25. — General  panorama  at  West  Portal,  showing  plant  and  camps. 


cars,  of  special  design,  on  the  job,  than  to  buy  them 
ready  made.  There  was  also  special  machinery  such  as 
the  drill  carriages  to  be  built  that  would  have  been 
more  complicated  in  an  outside  shop.  It  was  found, 
too,  that  in  the  company's  shop,  three  electric  tunnel 
locomotives  could  be  built  for  the  price  of  two  from  the 
regular  manufacturers  and  being  built  to  special  design 
enabled  them  to  be  used  as  5  ton  storage  battery  loco- 
motives or  8  ton  trolley  locomotives,  with  very  slight 
changes  and  at  short  notice.  The  shop  equipment  con- 
sists of  3  Ward  drill  sharpeners ;  one  air  operated 
steam  hammer ;  a  combined  shear  and  punch  for  plate 
work ;  3  lathes  60  in.,  24  in.  and  12  in.  respectively ;  two 
36  in,  radial  drills;  two  small  power  drill  presses;  two 
24  in.  power  hack  saws ;  one  pipe  and  bolt  machine ;  one 
shaper;  two  emery  wheels;  two  large  grind-stones; 
one  oxy-acctylcne  apparatus;  two  band  saws  and  two 
circular  saws  with  the  usual  equipment  of  pneumatic 
and  other  small  tools  (see  Figure  24). 

Transportation  Plant. — The  transportation  plant 
consists  of  one  .American  saddle  tank  30  ton  "Dinkey" 
locomotive;  two  ten  ton  and  one  eight  ton  General 
Electric  trolley  locomotives  for  the  tunnel;  six  5  ton 
storage  batterv  tunnel  locomotives;  two  home-made 


struments  are  being  used  with  most  accurate  and  satis- 
factory results. 

Synopsis 

Mount  Royal  Tunnel. — Length,  3  1-10  miles;  head- 
ing in  station  site,  1-3  mile;  grade,  0.6  per  cent,  down 
towards  the  city ;  section,  23.5  feet  high  by  31  feet  wide, 
standard  excavation;  type,  twin  tube;  depth,  600  feet 
below  summit ;  geology,  Trenton  limestone  and  Essex- 
ite  with  igneous  dykes;  method,  bottom  centre  heading 
and  break-ups ;  progress,  best  single  heading  810  feet 
in  31  working  days,  averaging  420  feet  per  month  in 
each  heading;  gross  average  1,100  feet  per  month. 

ESTIMATED  QUANTITIES 
Tunnel. — Excavation,  20,000  cubic  yards  of  earth, 
405,000  cubic  yards  of  rock ;  concrete,  50,000  cubic 
yards;  steel  and  iron,  4,400,000  lbs.;  shafts.  Maple- 
wood,  240  feet  deep,  Dorchester,  55  feet  deep ;  present 
pay-roll,  1,000  employees;  present  daih'  consumption 
of  60  per  cent,  dynamite,  2,000  lbs. ;  present  daily  rate 
of  solid  excavation,  900  cubic  j'ards. 

Terminal  Site — Exclusive  of  Terminal  Buildings. — 
Length,  1,200  feet;  width,  350  feet;  depth,  50  feet  maxi- 
mum ;  total  tracks,  13 ;  excavation,  540,000  cubic  yards 


THE    CONTRACT     RECORD 


•S' 


earth,  95,000  cubic  yards  rock ;  concrete,  100,000  cubic 
yards  retaining  walls,  track,  slabs  and  platforms ;  rein- 
forcing steel,  3,500,000  lbs.;  structural  steel,  8,000,000 
lbs. 

Mount  Royal  Heights  Station.— Length,  500  feet; 
depth,  35  feet  maximum  ;  excavation,  24,000  cubic  yards 
earth,  7,000  cubic  yards  rock ;  concrete,  7,000  cubic 
yards. 

ENGINEERING  AND  CONSTRUCTION 
ORGANIZATION 

S.  P.  Brown,  Managing  Engineer  for  Mackenzie, 
Mann  &  Company,  Limited,  Chief  Engineer  of  the 
Canadian  Northern  Montreal  Tunnel  and  Terminal 
Company,  Limited. 

DEPARTMENT  OF  DESIGN 

Electrical. — W.  C.  Lancaster,  Electrical  and  Me- 
chanical Engineer ;  R.  H.  Wheeler,  Asst.  Electrical  En- 
gineer ;  P.  A.  Fawell,  Electrical  Draftsman ;  J.  F.  Faber, 
Electrical  Draftsman. 

Structural. — H.  D.  Robinson,  Engineer  of  Structur- 
al Design;  C.  M.  Gray,  Assistant  Designer;  W.  E. 
Joyce,  Assistant  Designer;  Ray  Wick,  Assistant  De- 
signer; W.  P.  Best,  Chief  Draughtsman;  F.  A.  Guen- 
ther,  Draughtsman ;  J.  E.  Stata,  Draughtsman. 
DEPARTMENT  OF  SURVEYS  AND  ALIGN- 
MENT 

Howell  T.  Fisher,  Tunnel  Engineer. 

Eastern  Division. — J.  L.  Busfield,  Assistant  Engi- 
neer; R.  R.  Stevenson,  Instrument  Man;  W.  H.  Ab- 
bott, Level  Man  ;  two  assistants. 

Western  Division. — R.  S.  Bassett,  Assistant  Engi- 
neer; A.  F.  Duguid,  Instrument  Man;  C.  F.  Doore, 
Level  Man  ;  two  assistants. 

Inspectors. — G.  C.  Leclair,  Chief  Inspector;  W.  A. 
Gilmour,  M.  W.  Maxwell,  and  J.  J.  McNulta ;  two  as- 
sist3.nts 

DEPARTMENT  OF  ACCOUNTS 

C.  C.  La  Bree,  Managing  Accountant ;  R.  L.  Munro, 
Cashier;  H.  L.  Home,  Chief  Storekeeper;  A.  E.  Strug- 
nell,  Chief  Time  Keeper. 

PURCHASING  DEPARTMENT 

F.  B.  McFarren,  Purchasing  Agent;  J.  P.  McGuire, 
Asst.  Purchasing  Agent. 

DEPARTMENT  OF  CONSTRUCTION 

J.  C.  K.  Stuart,  First  Assistant  Engineer;  Rufus 
Gent,  Master  Electrician  and  Mechanic;  John  B.  El- 
wood,  Efficiency  Engineer. 

Eastern  Division. — Edward  Dufify,  General  Superin- 
tendent; C.  Phil'.ips,  Day  Walking  Boss;  F.  Braison, 
Night  Walking  Boss;  A.  Brown,  Asst.  Master  Me- 
chanic; C.  Griffen,  Chief  Electrician;  E.  Bosslet,  Boss 
Carpenter. 

Western  Division. — Richard  Byers,  General  Super- 
intendent;  Wm.  Irwin,  Night  Superintendent;  E.  R. 
Farrell,  Day  Walking  Boss  (Portal)  ;  Edward  Farrell, 
Day  Walking  Boss  (Shaft  No.  3)  ;  T.  Litterini,  Night 
Walking  Boss  (Portal)  ;  J.  Fenders,  Night  Walking 
Boss  (Shaft  No.  3)  ;  W.  R.  Tiner,  Asst.  Master  Me- 
chanic ;  W.  T.  Leslie,  Chief  Electrician ;  R.  Robinson, 
Yard  Boss ;  O.  Sinclair,  Boss  Carpenter. 

DEPARTMENT  OF  BUILDINGS 

C.  Gordon  Mitchell,  Inspecting  Architect;  W.  W. 
Kissock,  Photographer. 

MEDICAL  DEPARTMENT 

Mackenzie  and  Mackenzie,  Limited,  in  charge.  J. 
P.  Mitchell,  M.D.,  Visiting  Doctor;  J.  Guy  W.  John- 
son, M.D.,  Supervising  Doctor,  East;  A.  J.  Charette. 
M.D.,  Supervising  Doctor,  West. 


Paints  and  Their  Applications 

BEFORE  a  recent  meeting  of  the  Vancouver 
Branch  of  the  British  Columbia  Society  of 
Architects,  Mr.  H.  H.  Welch,  local  manager 
of  the  British  America  Paint  Company,  Van- 
couver, discussed  paints  and  their  applications  in  the 
course  of  an  interesting  paper,  conveying  many  prac- 
tical points  in  relation  to  the  subject.  Corroded  white 
lead,  defined  basic  carbonate  of  lead,  was  really  a 
combination  of  hydrated  lead  oxide  with  lead  carbon- 
ate in  the  proportions  of  one  of  the  former  to  two  of 
the  latter,  though  these  proportions  were  varied  ex- 
tremely. A  theoretically  correct  composition  of  white 
lead  was  very  dense  and  opaque  and  cpiite  white 
(though  not  so  white  as  oxide  of  zinc)  and  any  excess 
of  either  chemical  constituent  impaired  its  color  and 
quality.  Describing  the  "old  Dutch"  or  "stack"  as  be- 
ing the  oldest  and  perhaps  the  best  process  in  the  sev- 
eral methods  of  corroding  lead,  Mr.  Welch  told  how 
metallic  lead  was  melted,  cast  into  perforated  discs 
or  buckles  about  6  ins.  in  diameter,  which  were  put 
into  earthen  pots  containing  about  a  pint  of  vinegar 
or  diluted  acetic  acid.  These  were  placed  in  rooms 
holding  several  layers  of  many  hundred  pots  each,  the 
latter  being  covered  with  boards  and  layers  of  spent 
tan  bark  placed  between  each  layer  of  pots.  The  rooms 
or  stacks  were  kept  closed  for  about  one  hundred  days 
during  which  the  heat  and  carbonic  acid  generated  by 
the  fermentation  set  up  combined  to  corrode  the  lead 
more  or  less  completely  into  a  flaky  white  substance. 
After  this  it  was  crushed,  screened,  floated,  washed  in 
water  and  dried,  the  result  being  the  white  lead  of 
commerce  which  was  afterwards  ground  in  raw  or  re- 
fined linseed  oil  and  sold  for  general  painting  purposes. 

Other  processes  of  manufacture  dealt  with  includ- 
ed the  cylinder  qr  quick  process  in  which  the  molten 
lead  is  blown  into  fine  granules  by  steam ;  and  the 
Dahli  process  which  consists  of  slowly  pouring  the 
molten  lead  into  cold  water,  thus  reducing  it  to  a  thin 
fluffy  condition.  This  was  then  placed  in  stationary 
tanks  from  which  a  stream  of  diluted  acetic  acid  was 
continually  flowing  which  eventually  took  it  up  and 
converted  it  into  basic  acetate  of  lead.  A  stream  of 
carbonic  acid  was  passed  through  this  solution  there- 
by precipitating  the  lead  in  the  form  of  basic  carbon- 
ate. Lead  corroded  by  this  process  was  finer  and 
whiter  and  took  up  more  oil  in  grinding  than  other 
leads  but  lacked  the  dense  opacity  of  corroded  lead. 
There  were  other  processes  of  obtaining  white  lead 
but  these  were  the  methods  generally  used.  Mr.  Welch 
proceeded  to  examine  the  main  characteristics  of  basic 
carbonate  white  lead,  and  regarding  the  boilino-  of  oil 
said  there  were  several  methods,  the  prevailing  one  be- 
ing the  so-called  "bung  hole"  boiling  which  was  a  per- 
nicious practice,  as  no  good  lasting  job  could  result. 

The  oxidation  of  paint  was  of  the  utmost  import- 
ance, because  the  absorption  of  oxygen  by  the  linseed 
oil  entirely  changed  it  from  a  fluid  to  the  tough  leathery 
coating  so  necessary  for  the  purpose  of  preservation. 
In  this  process  of  oxidation  the  linseed  oil  gained  in 
weight  about  16  per  cent.  The  life  of  a  good  paint 
varied,  but  should  not  be  less  than  three  years.  The 
speaker  went  on  to  deal  with  the  creosote  stains  for 
shingles,  pointing  out  that  while  a  good  wood-preserv- 
er, creosote  was  a  poor  binder  for  the  pigments  used 
in  making  stain.  It  was  very  penetrating,  with  the  re- 
sult that  the  vehicle  penetrated  into  the  cedar  and  left 
the  coloring  matter  on  the  surface  with  no  binder  to 
Iiold  it  on. 
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The  Proposed  Extension  of  Toronto's 

Waterworks  System 


IN  a  recent  issue  of  the  Contract  Record  brief  re- 
ference was  made  to  the  report  issued  by  Mr.  R. 
C.  Harris,  Commissioner  of  Works  of  the  City 
of  Toronto,  in  the  proposed  extensions  of  To- 
ronto's waterworks  system.  The  publication  of  this 
report  has  given  rise  to  a  good  deal  of  discussion  re- 
garding the  merits  of  the  alternative  proposals,  and 
also  of  the  original  solution  of  the  problem  as  offered 
by  the  board  of  experts  appointed  by  the  city  in  1911, 
in  their  report  of  May,  1912.  We  publish  herewith  a 
summarized  report  setting  out  the  main  points  upon 
which  the  respective  schemes  differ,  supplemented  by 
the  chief  points  raised  in  the  criticism.  As  our  read- 
ers will  remember,  the  board  of  water  commissioners 
consisted  of  Mr.  J.  G.  Sing,  of  Toronto  (chairman)  ; 
Mr.  Willis  Chipman,  of  Toronto  (secretary)  ;  Mr.  Is- 
liam  Randolph,  of  Chicago,  and  T.  Aird  Murray,  of  To- 
ronto. The  following  synopsis  will  convey  the  prin- 
cipal features  of  the  scheme  recommended  in  the  re- 
port by  the  board  of  experts,  which  provides  for  the 
installation  at  Scarborough  Heights  of  an  intake,  tun- 
nel, filtration  plant  and  reservoir,  with  gravity  feed 
mains  to  the  citv,  the  total  estimates  therefor  amount- 
ing to  $5,320,000. 

A  pumping  plant  five  miles  east  of  the  present  city 
limits ;  and  at  a  point  two  mile  to  the  south  of  this 
plant,  in  Lake  Ontario,  and  at  a  depth  of  one  hundred 
feet  an  intake  crib  of  concrete  and  steel  was  to  be  sunk, 
having  a  diameter  of  110  ft.  at  the  base  and  a  height 
of  115  ft.,  at  an  estimated  cost  of  $500,000.  The  Com- 
mission recommended  that  the  intake  crib  be  connect- 
ed with  the  shore  pumping  station  by  a  two-mile  tun- 
nel 10  ft.  in  diameter,  to  be  constructed  in  the  shale  of 
the  Hudson  river  formation  at  a  depth  of  160  ft.  below 
the  lake  surface  at  an  estimated  cost  of  $633,600. 

The  board  gf  experts  proposed  to  establish  a  pump- 
ing station  adequately  protected,  at  the  foot  of  Scar- 
borough Cliffs,  the  pumping  machinery  to  comprise 
four  electrically-operated  pumps  each  of  15,000,000 
Imp.  gal.  capacity  for  24  hours,  electric  current  to  be 
transmitted  to  the  new  pumping  house  from  the  muni- 
cipal hydro-electric  sub-station  to  be  erected  at  the 
south-east  corner  of  Gerrard  street  and  Carlavv  avenue, 
a  distance  of  about  eight  miles.  Tt  was  recommended 
that  in  order  to  avoid  the  possibility  of  interruption  to 
the  service  another  independent  source  of  electric 
power  should  be  obtained,  preferably  from  the  River 
Trent.  With  these  pumps  it  was  proposed  to  elevate 
the  water  to  a  re.servoir  and  filtration  plant  355  and  370 
ft.  respectively,  above  the  lake  level.  A  130.000.000  gal- 
lon reservoir  at  an  estimated  cost  of  $1,071,000,  was  al- 
so proposed,  the  supply  to  be  allowed  to  gravitate 
through  a  steel  conduit  varying  in  diameter  from  78 
ins.  at  Scarborough  to  (£  ins.  at  the  high-level  pump- 
ing station  on  Cottingham  street. 

Extracts  from  Commissioner  Harris's  Report 
The  following  is  a  summarv  of.  the  report  issued 
a  couple  of  weeks  aeo  by  the  Department  of  Works, 
City  of  Toronto.  The  report  condemns  the  Scar- 
borough scheme  as  recommended  in  the  1912  report  of 
the  Commission  appointed  by  the  city  in  1911  to  in- 
vestigate the  problem,  and  a  proposal  is  made  covering 


tile  installation  of  a  plant  at  Victoria  Park  to  filter 
and  |)ump  directly  into  the  mains. 

[n  the  Commissioners'  report  it  is  proposed  to  build 
an  intake  crib  off  Victoria  Park,  5,100  feet  from 
shore.  The  crib  will  be  approximately  110  feet 
in  diameter,  constructed  of  steel  and  concrete,  and 
surmounted  by  a  house,  the  main  part  of  the  crib  rising 
19jX  ft.  above  the  lake,  the  crib  to  contain  the  necessary 
l)orts  for  the  admission  of  water.  The  inside  of  the  crib 
will  contain  a  vertical  steel  shaft,  lined  with  cement  or 
brick-work,  running  down  to  the  proper  depth  below 
lake  level,  so  as  to  connect  with  a  tunnel  6,380  ft.  long, 
running  horizontally  to  the  shore  at  Victoria  Park.  The 
internal  diameter  of  the  shaft  would  be  11  ft.,  that  of 
the  tunnel  9  ft.,  the  latter  to  have  its  invert  105  ft.  be- 
low mean  lake  level.  At  the  shore  there  will  be  a  ver- 
tical shaft  10  ft.  in  diameter  rising  above  the  normal 
lake  level  at  this  point.  From  the  vertical  shore  shaft 
there  will  be  two  horizontal,  7-ft.  tunnels,  one  on  each 
side  and  parallel  with  the  shore.  One  of  these  tunnels 
will  supply  the  suction  side  of  the  pumps  in  the  sta- 
tion to  be  erected,  the  other  will  act  as  a  reserve  to  be 
used  in  case  the  size  of  the  station  is  increased  later. 

The  pumping  station,  which  will  have  a  capacity 
of  60,000,000  Imp.  gals,  for  the  24  hours,  will  be  located 
in  Victoria  Park,  which  with  the  piece  of  land  to  the 
east,  is  of  sufficient  size  to  contain  a  station  and  filtra- 
tion plant  of  120,000,000  Imp.  gal.  capacity  for  24 
hours,  should  such  a  capacity  ever  be  required. 

Since  the  water  will  have  to  be  filtered  the  station 
must  be  divided  into  two  parts,  viz.,  low-life  and  high- 
lift,  the  former  taking  the  water  from  the  tunnel  shaft 
and  delivering  directly  to  the  filters,  while  the  latter 
will  deliver  the  filtered  water  direct  to  the  city  mains. 
Each  part  will  have  a  capacity  of  60,000.000  Imp.  gal. 
The  low-lift  pumps  will  work  against  a  head  of  ap- 
proximately 75  ft.,  while  the  approximate  head  on 
three  of  the  high-life  pumps  will  be  220  ft.,  or  95  lbs. 
per  sq.  in.,  and  that  of  the  fourth  pump  about  315  ft.,  or 
137  lbs.  per  sq.  in. 

The  mechanical  type  of  filter  is  recommended,  and 
in  connection  with  this  it  is  proposed  to  instal  a  reser- 
voir with  a  capacity  of  two-and-a-half-million  Imp.  gal., 
and  to  provide  space  for  a  settling  basin  should  the 
make  of  filter  require  it.  From  the  station  four  36-in. 
pipes  will  deliver  water  to  four  new  42-in.  mains  which 
join  the  present  distribution  system. 

Briefly  the  plan  contemplates:  1.  A  system  which 
will  supply  an  additional  quantity  of  water  equal  to 
that  now  being  used  during  maximum  draft,  thus 
practicallv  duplicating  the  present  plant.  2.  A  system 
which  will  operate  in  exact  harmony  with  the  existing 
plant,  thus  enabling  both  to  work  in  conjunction.  3. 
An  arrangement  which  can  be  doubled  in  capacity 
without  doing  unnecessary  work.  4.  A  supply  which 
is  unfailing,  in  so  far  as  human  agency  can  make  it.  It 
will  not  be  deleteriouslj'  affected  by  storms,  ice,  shift- 
ing sand.  etc.  5.  .\  supply  of  water,  which  is  as  pure 
as  it  is  possible  to  obtain  in  the  vicinity  of  Toronto, 
and  which  after  treatment  will  be  safe  and  satisfactory. 
6.  An  improved  service  throughout  the  entire  city.  7. 
.\n  attractive  park  on  the  waterfront. 

In  the  opinion  of  the  Department  of  Works  an  ad- 
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General  plan  of  the  City  of  Toronto,  showing  existing  large  mains  and  proposed  new  mains. 


ditional  reservoir  for  the  city  is  not  essential,  but  it  is 
desirable  that  there  should  be  some  water  storage  to 
provide  for  fluctuations  in  demand  from  time  to  time. 
This  storage  has  already  been  adequate!}-  provided  for 
in  the  Rose  Hill  reservoir  which  has  ample  capacity 
for  all  the  present  and  proposed  pumping  equipment. 
The  present  Rose  Hill  reservoir  has  a  capacity  of  39J4 
million  Imp.  gal.  or  about  20  hours  supply  at  the  pre- 
sent average  daily  pumpage  of  approximately  fifty  mil- 
lion Imp.  gal.  and  is  quite  sufficient  to  compensate  the 
ordinary  fluctuations  of  discharge. 

From  the  pump  house  there  will  be  four  36-in. 
pipes,  with  Venturi  meters,  running  a  short  distance 
from  the  station,  after  whicli  they  will  be  enlarged  for 


distribution  purposes,  and  will  feed  four  42-in.  mains, 
all  of  these  pipes  being  cross-connected  and  controlled 
by  valves  in  such  a  way  as  to  make  a  ])erfectly  flexible 
arrangement. 

The  discharge  pressure  on  the  pumps  at  the  high- 
level  station  supjilying  the  middle  district  is  65  lbs. 
per  sq.  in.,  and  hence,  after  making  allowance  for  fric- 
tion and  difference  of  level,  the  pressure  at  the  Victoria 
Park  station  on  the  pump  supplying  the  42-in.  main 
will  be  approximately  137  lbs.  per  sq.  in.  While  this 
pressure  is  higher  than  usual,  yet  the  pipe  rises  rapidly 
after  leaving  the  station,  and  only  about  2,000  ft.  of  it 
would  be  subjected  to  a  pressure  of  over  100  lbs. 

It  is  held  that  this  distribution  plan  will  give  ample 
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accommodation  for  the  water  for  the  new  station  to  sidered  out  of  place,  as  this  was  quite  feasible  and  prac- 

reach  all  points  of  the  city,  and  will  enable  the  new  ticable.    In  Chicago  a  tunnel  had  been  constructed  163 

station  to  work  in  perfect  harmony  with  the  present  ft.  below  water  surface,  while  the  water  tunnel  under 

plant.     In  addition  to  the  supply  feature,  provision  is  the  Hudson  river  at  Catskill  was  1,100  ft.  below  water 

made  for  32  miles  of  large  distributing  mains,  at  a  cost  surface. 

of  approximately  $2,393,000.     The  following  are  the  Another  gentleman  in  close  touch  with  the  work 

main  items  in  the  estimated  cost  of  the  project  as  re-  of  the  experts  expressed  the  opinion  that  in  voting  for 

commended :  the  money  by-law  last  year  for  waterworks  extensions 

Lake  crib— complete  and  placed $400,000  the  ratepayers  thought  they  were  voting  for  the  exten- 

Lake  shift,  tunnel  and  short  shaft 800.000  sion  of  the  Scarborough  scheme  recommended  by  the 

.Site  and  buildings 500,000  experts.     He  thought  in  the  event  of  the  city  council 

Pumping  equipment 380,000  adopting  Commissioner  Harris's  scheme  it  would  be 

Tracks  and  overhead  equipment  from  York  within  the  province  of  any  taxpayer  to  apply  to  the 

to  pumping  station 35,000  courts  for  an  injunction  to  prevent  the  execution  of  the 

Twenty-six  miles  of  distribution  mains   .  . .  2,040[000  work  until  the  people  were  given  another  opportunity 

Filtration  plant 600,000  to  vote  the  money. 

Levelling,  grading,  etc 5,000  

Six  miles  of  distributing  mains-high  level  Progress  at  St.   John,  N.B.,  Greatest  in   a 

pumpmg  station  to  West  Toronto,  for  part  °                Oimrfpr   nf   n    Ppntnrv 

of  which  contracts  have  been  awarded  . . .       353,000  Vjuarter  Ot  a  ^^entury 

Additions  to  high-level  pumping  station,  and  Correspondence  of  the  Contract  Record 

provision  of  steam  reserve  sufficient  for  ul-  "^^H  TlTH  building  permits  to  the  value  of  $2,380,- 

timate  output  of  this  station,  for  part  of  ^^W        ^^^  ^^^^  ^^^^  ^^^  '^'^^     °^     ^^'  ■^°'^"  made 

which  contracts  have  been  awarded 250,000  T  T        greater  progress  in  construction  work  than 

which  with  a  few  minor  items  make  a  total  estimated  in  any  year  for  a  quarter  of  a  century.  The 
cost  of  $6,033,700.  Metcalf  Construction  Company  completed  a  million- 
c  ,  -^  .  o  u  bushel  grain  elevator  for  the  Canadian  Pacific  Railway 
Defence  of  the  Experts  Scheme  Company  and  has  since  practically  completed  the 
Mr.  Willis  Chipman,  Secretary  of  the  board  of  ex-  erection  of  grain  conveyors  from  the  two  elevators  to 
perts  responsible  for  the  preparation  of  the  Scar-  two  additional  steamship  berths.  The  splendid  new 
i)orough  report,  commenting  on  Commissioner  Harris's  armory,  which  had  been  begun  in  the  previous  year, 
remarks  said : — "There  is  nothing  in  the  Scarborough  was  completed  and  is  now  occupied  by  the  Militia, 
scheme  suggested  by  the  board  of  experts  for  the  ex-  The  new  Imperial  Theatre,  the  finest  east  of  Mont- 
tension  of  the  Toronto  waterworks  system  that  cannot  real,  fronting  on  King  Square,  was  completed.  The 
be  solved  by  the  ordinary  principles  of  hydraulics."  Merchants'  Bank  of  Canada  purchased  a  building  and 
While  admitting  that  the  Victoria  Park  scheme  re-  added  another  storey,  completely  remodelling  the 
commended  by  the  Commissioner  as  a  substitute  for  whole  structure,  and  Bank  of  British  North  America 
that  advocated  by  the  experts  contains  some  good  fea-  has  now  nearing  completion  at  the  corner  of  Dock 
tures,  Mr.  Chipman  pointed  out  that  its  greatest  weak-  street  and  Market  Square  a  very  handsome  bank 
ness  was  that  it  was  proposed  to  take  water  from  the  building  of  concrete  and  steel.  Speaking  of  banks  it 
lake  at  a  point  where  the  water  was  polluted  by  sew-  may  be  noted  also  that  the  Bank  of  Montreal  remodel- 
age  only  Zyi  miles  from  the  main  sewer  outfall  at  Mor-  led  its  premises  at  a  cost  of  $30,000,  while  the  Royal 
ley  Ave.,  whereas  in  the  Scarborough  scheme  it  was  Bank  has  now  nearing  completion  a  branch  building 
proposed  to  obtain  water  from  a  point  seven  miles  from  in  the  north  end,  constructed  of  concrete.  The  Ames- 
the  sewer  outfall.  He  admitted  that  "if  the  citizens  Holden  McCready  Company,  Limited,  erected  a  sev- 
were  prepared  to  drink  "doctored"  water  there  was  no  en-storey  warehouse  on  Water  street.  The  I-'ederal 
valid  reason  why  they  should  not  take  the  water  from  Government  is  completing  a  new  observatory  on 
the  Bay,  now  that  sewage  was  not  dumped  therein.  Douglas  Avenue. 

Such  water  could  undoubtedly  be  purified  by  chlorina-  Of  large  structures  not  yet  completed  are  the  sugar 
tion,  but  it  was  likely  to  have  an  unpleasant  taste.  He  refinery,  one  of  whose  largest  buildings  is  approaching 
had  always  refused  and  would  continue  to  refuse  to  be  completion,  and  the  new  post  office,  of  which  the  steel 
a  party  to  taking  any  kind  of  water  for  domestic  pur-  frame  is  now  being  erected.  Men  were  engaged 
poses  simply  because  it  might  be  purified  by  a  process,  throughout  the  summer  and  fall  and  well  into  the  win- 
If  the  Commissioner's  scheme  were  adopted  it  neces-  ter  in  getting  the  foundation  for  the  post  office,  as  it 
sarily  followed  that  water  obtained  from  that  source  had  to  be  blasted  out  of  the  rock  to  a  depth  of  nearly 
would  be,  roughly,  twice  as  impure  as  that  obtained  twelve  feet  below  the  sidewalk,  and  the  work  was  cs- 
at  the  present  intake,  as  an  evidence  of  pollution  by  pecially  slow  and  tedious.  The  Rhodes,  Curry  Com- 
.sewage  was  found  to  be  extensive  within  a  radius  of  pany,  Limited,  are  erecting  this  building  and  the  work 
over  five  miles  from  the  present  intake  pipe.  on  the  sugar  refinery  has  been  carried  on  by  the  Foun- 
Mr.  Isham  Randolph,  also  of  the  board  of  ex-  dation  Company  and  the  Dominion  Bridge  Company, 
perts,  said  he  had  noted  that  Mr.  Harris  seemed  deeply  The  task  of  securing  foundations  both  for  the  sugar 
concerned  in  discrediting  the  work  of  the  experts.  Mr.  refinery  and  the  C.  P.  R.  grain  elevator  was  a  very 
Randolph  took  exception  to  many  of  the  deductions  heavy  one,  as  in  both  cases  it  was  necessary  to  go 
drawn  by  Commissioner  Harris.  It  was  true  that  some  deep  to  get  a  solid  foundation,  and  in  both  cases  the 
of  the  recommendations  made  bv  the  experts  did  not  harbor  water  interferred  to  some  extent  with  the  pro- 
follow  proved  practice,  but  if  in  the  development  of  the  secution  of  the  work. 

world's  mechanical  and  structural  creation  proved  One  of  the  heaviest  construction  works  of  the  sea- 
practice  only  had  been  followed,  what  would  have  been  son  was  the  placing  in  position  of  the  immense  timber 
the  state  of  civilization  to-day?  The  Commissioner's  cribs  to  make  the  foundation  for  three  new  wharves, 
objection  to  the  proposed  tunnel  under  the  lake  he  con-  of  which  the  surface  is  to  be  of  concrete.    Owing  to  an 
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average  tidal  variation  of  about  twenty  feet,  and  the 
fact  that  there  must  be  thirty  feet  or  more  of  water 
at  extreme  low  tide,  it  is  necessary  to  have  timber 
cribs  of  great  depth.  During  a  tremendous  storm  in 
the  early  winter  two  of  these  great  cribs  were  detached 
and  went  adrift  into  the  harbor.  They  were  captured 
and  grounded,  but  are  still  there,  and  it  may  be  neces- 
sary to  take  them  in  pieces  and  rebuild  the  whole 
structure.  The  federal  government  has  cancelled  the 
contract  of  Messrs.  Connolly  &  Charleson,  and  will 
immediately  make  other  provision  for  the  construction 
of  these  cribs. 

Fairly  good  progress  was  made  last  year  in  con- 
structing the  concrete  foundations  for  the  new  street 
railway  and  traffic  bridge,  to  connect  east  and  west  St. 
John,  and  it  is  stated  that  the  Dominion  Bridge  Com- 
pany will  begin  work  on  the  superstructure  early  next 
summer.  It  is  said  that  this  will  be  the  longest  span- 
dril  arch  bridge  in  the  world,  and  the  work  of  construc- 
tion will  be  attended  with  the  greatest  difficulty.  At 
Courtenay  Bay,  in  the  eastern  harbor  of  St.  John, 
Messrs.  Norton  Griffiths  &  Company  are  making  pro- 
gress with  the  immense  breakwater,  mut  have  had 
great  difficulty  and  many  mishaps  to  their  plant  in  con- 
nection with  the  very  large  dredging  contract,  to  make 
a  channel  into  Courtenay  Bay  and  a  basin  inside  the 
breakwater.    In  fact  they  have  only  done  a  little  dredg- 


has  been  at  work  for  the  past  year  on  the  foundation 
and  piers  of  a  bridge  across  the  Miramichi  river,  which 
will  have  a  span  of  about  1,250  feet  and  for  which  it  is 
necessary,  because  of  the  depth  of  water  and  the  nature 
of  the  bottom,  to  construct  piers  some  sixty  feet  below 
the  level  of  the  water,  and  then  place  them  upon  piles 
driven  into  the  clay  below.  The  general  manager  of  the 
company  says  that  this  bridge  is  the  most  considerable 
undertaking  in  bridge  construction  that  has  yet  been 
started  in  the  eastern  provinces,  but  the  sub-structure 
will  be  completed  in  its  essentials  in  March  next. 

Reviewing  the  building  situation  in  New  Bruns- 
wick generally,  it  is  noted  that  there  was  general  ac- 
tivity in  all  the  towns  last  year,  and  that  the  prospects 
for  this  year  are  very  good. 


Hollow  tile  for  partitions  is  made  in  two  grades 
known  as  porous  and  semi-porous,  the  result  of  mixing 
in  the  clay  a  proportion  of  sawdust  which  burns  out, 
20  per  cent,  of  sawdust  being  used  in  the  semi-porous, 
and  25  to  35  per  cent,  in  the  porous.  This  leaves  the 
finished  product  in  such  a  condition  that  it  can  be  cut 
with  a  saw  and  nails  can  be  driven  into  it,  says  Henry 
G.  Tyrrell  in  Engineering  Magazine.  The  semi-porous 
is  used  for  partitions  with  about  40  per  cent,  of  full 
porous  ones  to  hold  the  nails  where  trim  is  needed. 
Solid  or  dense  tile  is  suitable  for  floors  but  not  for  par- 


New  Armoury  at  St.  John,  N.  B. 


ing  at  the  mouth  of  the  channel,  and  a  much  more  ex- 
tensive plant  must  be  put  in  commission  this  year. 

The  St.  John  Railway  Company  has  extended  its 
line  in  two  directions  for  a  short  distance  out  of  town 
and  will  this  year  make  further  extensions;  and  it  is 
announced  that  as  a  result  of  this  several  building  com- 
panies will  take  up  the  work  of  constructing  groups  of 
•  houses,  which  are  greatly  needed  to  relieve  the  con- 
gestion caused  by  a  growing  population.  The  city  will 
probably  have  as  great  activity  in  construction  work 
this  year  as  last.  The  city  council  will  continue  its 
policy  of  making  permanent  streets,  and  will  have  a 
bill  before  the  legislature  next  month  asking  authority 
to  make  the  abutters  along  the  streets  pay  half  the 
cost  of  the  permanent  work. 

Outside  of  the  city  of  St.  John,  the  Foundation 
Company  now  have  men  at  work  at  several  points  on 
the  St.  John  river  seeking  to  find  a  foundation  for  the 
great  bridge  over  which  the  St.  John  Valley  Railway 
will  cross  the  St.  John  river.  Another  immense  bridge 
must  be  constructed  over  the  Kennebeccasis  river,  and 
it  is  expected  that  the  provincial  government  will  lay 
before  the  legislature  a  proposition  concerning  this 
work,  which  will  cost  considerably  in  excess  of  a  mil- 
lion dollars.    At  Newcastle,  the  Foundation  Company 


titions,  excepting  perhaps  in  outside  exposed  positions, 
and  wood  nailing  strips  must  then  be  inserted  if  nail- 
ing is  needed.  The  blocks  are  made  either  12  inches 
square  or  in  either  form,  12  inches  long  and  4  to  8 
inches  deep,  but  the  large  square  ones  can  be  laid  much 
faster  than  the  smaller  ones  and  at  a  less  labor  cost. 


The  new  building  in  New  York  city  for  the  Con- 
solidated Gas  Company  will  have  its  facades  illumin- 
ated at  night  by  concealed  lights  in  such  a  way  as  to 
give  a  most  brilliant  effect.  .Xnother  new  feature,  and 
an  interior  detail  that  we  understand  has  never  been 
tried  before,  will  be  the  lighting  of  the  large  hall, 
which  is  reached  from  the  main  entrance  in  Fifteenth 
street.  Here  there  is  a  series  of  Pavanazda  marble 
arches,  in  each  of  which  are  several  panels  of  the  same 
marble  a  quarter  of  an  inch  thick.  Behind  these  panels 
there  will  be  concealed  lights  which  will  shine  through 
the  marble  panel  work,  producing  a  most  remarkable 
lighting  effect.  The  new  building  is  fireproof,  and  in 
this  connection  what  is  said  to  be  an  absolutely  new 
system  has  been  worked  out  and  approved  for  the  car- 
rying of  wires,  telephone,  high  tension,  electric  light, 
gas  and  other  pipes  through  combination  boxes  built 
in  the  floors. 
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MAINLY    CONSTRUCTIONAL 

EAST  and   WEST  -  FROM  COAST  to  COAST 


EASTERN    CANADA 

It  is  officially  stated  that  the  Union  station  at  Quebec, 
and  the  improvements  and  terminal  facilities  at  St.  Malo, 
will  be  commenced  on  May  1. 

The  City  of  Maisonneuve,  Montreal,  have  purchased  a 
block  of  land  lying  between  Sherbrooke  Hill  and  Roseniount 
Uotilevard  for  $1,500,000  to  complete  the  400  acres  availal>le 
for  a  park  to  serve  the  cast  end.  The  entire  cost  so  far  is 
$3,500,000. 

An  opportunity  for  starting  a  brick-making  plant  would 
seem  to  be  available  in  St.  John,  N.B.,  where  a  bed  of  clay 
of  large  area  and  from  33  to  26  feet  thick,  with  a  clay  or 
sand  formation  underneath,  has  been  located  near  Fairville, 
N.B.     The  land  is  owned  by  the  city. 

Mr.  H.  A.  McLean,  town  engineer  of  Sarnia,  is  engaged 
on  the  new  $250,000  waterworks  system  for  that  district.  Sev- 
eral other  important  works  have  been  carried  through  under 
Mr.  McLean's  guidance,  notably  the  new  electric  lighting 
plant  which  was  recently  installed  at  Forest,  for  which  he  is 
also  consulting  engineer. 

The  Dominion  Steel  plant,  Sydney,  N.S.,  which  had  been 
closed  two  weeks  for  repairs,  re-opened  on  January  26,  and 
the  general  manager  has  announced  that  sufficient  orders 
have  been  received  to  keep  the  works  going  at  full  output 
until  well  into  the  summer.  The  firm  have  an  order  on  hand 
for  the  Australian  Government. 

The  Controllers  of  the  city  of  Montreal  have  been  au- 
thorized to  issue  a  loan  for  two  million  dollars  for  the  pur- 
pose of  establishing  and  maintaining  an  electric  plant,  in 
connection  with  the  enlargement  of  the  aqueduct.  Part  of 
the  power  generated  will  be  used  for  pumping  water,  and 
part  for  a  municipal   lighting  plant. 

On  the  advice  of  the  law  department,  the  Controllers 
of  Montreal  will  hold  an  administrative  investigation  into 
the  causes  of  the  recent  break  in  the  conduit.  The  Con- 
trollers will  await  the  granting,  by  the  Quebec  Legislature, 
of  powers  to  enforce  the  attendance  of  witnesses,  and  exam- 
ination under  oath,  before  opening  the  inquiry. 

Mr.  Macallum,  city  engineer  of  Hamilton,  has  announced 
the  preparation  of  plans  which  might  do  away  with  the 
necessity  of  the  proposed  new  sewage-disposal  plant  at  the 
extreme  east  end  of  the  city.  His  new  plan  involves  an  en- 
largement of  the  existing  plant  at  Trolley  street  with  a  new 
pumping   station   at   the   foot   of    Kenilworth    street. 

The  appointment  of  a  Parks  Purchasing  Committee  for 
Toronto  was  again  advocated  in  the  annual  report  of  the 
executive  committee  of  the  Toronto  Civic  Guild,  read  be- 
fore the  annual  meeting  recently.  Among  the  suggestions 
was  one  that  a  board  of  experts  be  appointed  to  study  the 
question  of  assessing  the  cost  of  such  improvements  as  new 
.streets,  street  widening,  etc. 

The  Hamilton  board  of  control  have  passed  on  the  new 
building  by-law  to  the  city  council.  The  principal  objection 
to  the  by-law  as  framed  was  that  all  but  f^rst-class  fireproof 
btiildings  were  prohibited  erection  in  the  central  business  dis- 
Irict.  which  was  considered  a  hardship  and  likely  to  curtail 


building  operations.  The  controllers  have  amended  it  so  as 
to  provide  for  the  erection  of  second-class  buildings  in  the 
districts  specified. 

The  Exchequer  Court,  with  Hon.  Walter  Cassels  pre- 
siding, is  conducting  proceedings  in  Toronto  for  the  expro- 
priation of  Adelaide  street  property  to  be  used  as  a  site  for 
the  new  general  post-office.  Although  nothing  definite  has 
yet  been  announced  it  is  understood  that  the  new  building 
will  take  in  the  entire  block  bounded  by  Victoria,  Lombard, 
Church    and   Adelaide    streets. 

On  March  3  the  City  of  Montreal  will  call  for  tenders 
lor  the  construction  of  the  fourth  and  last  section  of  the  civic 
filtration  plant  at  Point  St.  Charles,  the  plans  of  which  have 
been  drawn  by  Messrs.  Hering  &  Fuller,  of  New  York.  The 
cost  is  estimated  at  $150,000,  the  work  including  the  pumping 
station,  the  wash-water  tower,  the  superstructure  of  the  filter 
building,  and  the  gate-houses.  When  completed,  the  plant 
will  cost  $1,350,000. 

Owing  to  depression  in  the  building  trade  throughout  the 
west  the  Canada  Cement  Company  have  decided  to  close 
down  their  plants  at  Marlbank  and  Lakefield,  Ont.,  and  Cal- 
gary, Aha.  Two  other  operating  plants  of  the  same  com- 
pany, one  at  Winnipeg  and  one  at  Exshaw,  will  continue  to 
operate.  The  circular  sent  out  by  the  general  sales  manager 
at  Montreal  merely  states  that  the  plants  will  remain  closed 
until  tlie  end  of  the  present  year  unless  demand  warrants 
earlier  re-opening. 

Norton  Griffiths  &  Company,  of  London,  Montreal,  and 
St.  John,  N.B.,  have,  in  conjunction  with  W.  H.  Brown  & 
Company,  New  York,  made  an  offer  to  the  Mayor  of  Chic- 
ago to  organize  a  company  with  power  to  issue  $150,000,000 
worth  of  5  per  cent,  bonds  for  the  purpose  of  building  and 
operating  a  system  of  subways.  The  first  unit  would  con- 
sist of  thirty  miles.  After  operating,  maintenance,  interest 
and  sinking  fund,  and  a  3  per  cent,  dividend,  55  per  cent,  of 
the  surplus  is  to  go  to  the  city  and  45  per  cent,  to  the  opera- 
ting company. 

Next  June  it  is  proposed  to  hold  a  national  town-planning 
congress  in  Toronto  with  the  object  of  considering  measures 
for  the  carrying  out  of  a  uniform  system  of  town-planning. 
At  the  fifth  annual  meeting  of  the  Commission  of  Conserva- 
tion the  report  of  the  advisory  committee,  which  for  some 
time  past  has  been  investigating  with  a  view  to  formulating 
a  scheme  applicable  to  all  provinces,  was  presented  and  the 
draft  bill  submitted,  the  latter  containing  a  proposal  to  create 
local  town-planning  boards  in  each  municipality  to  co-oper- 
ate with  the  central  authority. 

The  Executive  of  the  Great  Waterways  Union  of  Can- 
ada, at  a  meeting  held  in  Berlin,  Ont.,  on  January  22,  passed 
a  resolution  tendering  the  Dominion  Government  its  appre- 
ciation for  the  prompt  and  business-like  action  it  has  taken 
in  the  construction  of  the  new  Welland  Canal  as  a  link  in 
the  waterway  from  the  ocean  to  the  Great  Lakes.  A  fur- 
ther resolution  was  passed  urging  upon  the  government  that 
in  the  event  of  the  appointment  of  a  Royal  Commission  t'l 
investigate  the  commercial  feasibility  of  the  Georgian  Hay 
canal,  western  Ontario  and  the  prairie  provinces,  being  more 
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vitally  interested  than  any  other  parts  of  Canada,  be  granted 
full  representation,  and  that  such  investigation  be  made  to 
cover  the  entire  route  from  the  Georgian   Bay  to  Montreal. 

By  striking  out  the  paving  clause  the  Private  Bills  Com- 
mittee of  the  Quebec  Legislative  Council  have  restored  to  its 
original  position  the  Montreal  bill  as  regards  the  special  tax 
for  street  paving.  The  clause  as  adopted  leaves  the  question 
of  cost  to  the  decision  of  the  majority  of  the  Montreal  City 
Council.  If  the  majority  is  against  the  levying  of  the  special 
paving  tax  the  city  will  have  to  pay  out  of  the  loan  account. 
By  the  old  paving  law  the  cost  was  provided  by  special  tax 
on  property  owners.  Now  the  clause  leaves  this  optional 
for  the  Board  of  Control  to  get  what  terms  they  can  with 
the  majority  of  the  Council. 

Contract  procedure  is  criticized  in  the  fifth  section  of  the 
Civic  Survey  report  on  the  Toronto  Department  of  Works. 
The  report  in  this  respect  is  based  upon  an  analysis  of  about 
two  hundred  contracts  and  in  view  of  the  facts  disclosed  the 
committee  recommend  among  other  things  that  more  care 
be  given  to  the  preparation  of  the  engineer's  estimate  of 
quantities  and  total  cost,  that  the  right  to  extend  the  time 
limits  on  contracts  be  vested  solely  in  the  board  of  control, 
and  that  the  practice  of  undertaking  contracts  before  their 
linal  execution,  and  beginning  the  work  before  the  issuance 
of  the  formal  order,  be  discontinued. 

The  Methodist  Book  &  Publishing  Company  are  imme- 
diately commencing  work  upon  excavations  for  the  new 
buildings  on  John,  Queen  and  Richmond  streets,  Toronto, 
the  cost  of  which,  when  complete<I,  will  total  close  on  $1,- 
000,000.  With  a  Gothic  style  of  architecture  the  base  course 
to  a  height  of  eight  feet  will  be  of  granite,  and  thence  to 
the  roof  white  glazed  terra  cotta  will  be  used.  The  floors 
will  be  of  reinforced  concrete  and  hollow  tile  construction, 
and  all  frames  used  will  be  of  bronze.  It  will  be  a  five- 
storey  structure  but  provision  will  be  made  for  the  addi- 
tion of  another  five  if  required.  The  contract  for  the  struc- 
tural work  has  been  awarded  to  the  John  H.  Parker  Com- 
pany, Limited,  New  York  and  Toronto,  the  price  being 
about  $600,000. 


Quebec  Architects'  Annual  Meeting 

The  members  of  the  Architects'  Association  of  the  Pro- 
vince of  Quebec  held  their  annual  meeting  recently  in  the 
city  of  Quebec.  The  report  submitted  stated  that  31  new 
members  had  been  admitted.  The  Quebec  section  reported  a 
satisfactory  year,  and  the  hope  was  expressed  that  the  city 
may  be  induced  to  accept  the  building  by-laws  recommended 
by  the  association.  It  was  suggested  that  the  Quebec  legis- 
lature should  amend  the  statutes  in  such  a  way  that  qualified 
architects  might  be  put  on  the  same  footing  as  other  profes- 
sions and  that  they  might  be  admitted  before  the  courts  of 
justice  to  prove  professional  services  rendered  by  oath  in- 
stead of  in  writing.  The  association's  income  was  $2,903  and 
expenditure  $2,685,  the  total  balance  being  $3,643.  During 
the  discussion  the  question  of  the  present  method  of  taking 
oflE  quantities  was  mentioned.  This  will  probably  be  con- 
sidered during  the  current  year.  At  present  each  contractor 
tendering  on  a  job  takes  oflf  his  own  quantities,  which  involves 
a  considerable  cost.  In  Great  Britain  the  work  is  done  by 
quantity  surveyors,  and  it  is  contended  that  this  is  a  cheaper 
and  more  satisfactory  system.  The  following  officers  were 
elected:  president,  Mr.  W.  S.  Maxwell,  Montreal;  vice-presi- 
dent, Mr.  Joseph  Perrault,  Montreal;  second  vice-president, 
Mr.  Staveley,  Quebec;  secretary,  Mr.  J.  Emile  Vanier,  Mon- 
treal; committee:  Mr.  D.  M.  MacVicar,  Mr.  Frank  Peden,  Mr. 
D.  MacFarlane,  Mr.  E.  Payette,  and  Mr.  G.  A.  Monette.  The 
delegates  elected  to  the  Royal  Architectural  Institute  were: 
Mr.  John  Archibald,  Mr.  H.  Marchand,  Mr.  Alcide  Chausse, 
Mr.  G.  A.  Monette  and  Mr.  Edward  Maxwell. 


WESTERN    CANADA 

Edmonton  hospital  board  require  $62,000  to  enable  them 
to  complete  the  new  south  wing  of  the  building,  this  amount 
not  having  been  provided  for  in  the  money  by-law  passed 
for  the  purpose. 

A  movement  is  on  foot  for  the  Board  of  Trade,  the  City 
Council  and  the  Saskatchewan  Industrial  League  to  co-oper- 
ate to  assist  industries  locating  in  Regina,  and  to  provide 
capital  to  help  them  extend  their  business. 

A  new  detention  shed  of  steel  construction,  with  brick 
walls  and  concrete  floors,  is  to  be  erected  at  Vancouver  for 
the  Dominion  Immigration  Department.  The  contract  has 
been   awarded  to   Snider   Brothers   at  $277,449. 

If  the  suggestions  of  the  Regina  Chief  of  Police  are  car- 
ried out,  several  new  sub-police  stations  will  be  erected  in 
Regina  during  1914;  an  up-to-date  signal  system  will  be  in- 
stalled, and  numerous  other  improvements  made.  A  new 
police  station   to  cost  $180,000  will  also   be   erected. 

Much  interest  is  manifested  in  Regina  in  the  natural  gas 
proposition  which  has  been  practically  accepted  by  the  city 
council.  According  to  the  terms  of  this  agreement,  the  city 
will  secure  natural  gas  at  twenty  cents  per  cubic  foot.  With 
natural  gas  at  this  price,  it  is  claimed  that  power  rates  for 
milling  enterprises,  etc.,  would  be  reduced  to  a  minimum. 
The  gas  will  be  secured  within  one  hundred  miles  of  Regina, 
and  piped  to  the  city. 

Manitoba's  scheme  to  expend  two  and  a  half  million  dol- 
lars on  road  improvement  has  been  brought  bef.ore  the  legis- 
lature by  Hon.  Dr.  Montague,  Minister  of  Public  Works. 
The  government  will  provide  33  1/3  per  cent,  of  the  cost 
of  ordinary  roads  and  wooden  bridges  and  50  per  cent,  of 
the  cost  of  gravel  roads  and  permanent  bridges.  The  money 
is  to  be  spent  under  the  supervision  of  a  commission  of  three 
members   to   be  appointed  later. 

The  Assiniboia  council,  it  is  reported,  have  rescinded  a 
contract  awarded  on  December  3  to  the  Bitulithic  Pav- 
ing Company  for  the  paving  of  seven  miles  of  road  from 
the  Assiniboia  city  hall.  It  appears  this  company's  tender 
was  $29,000  higher  than  that  of  the  National  Paving  and 
Construction  Company.  The  contract  will  be  re-let  and  a 
deputation  is  to  wait  on  the  provincial  government  regarding 
the  granting  of  sectional  aid  for  the  construction  of  the  road. 

One  of  the  largest  dyking  schemes  ever  undertaken  in 
western  Canada  has  been  commenced  by  the  Sumas  Dyking 
Commission.  The  project  involves  30,000  acres  of  land  in 
the  Eraser  Valley,  B.C.,  and  the  estimated  cost  is  set  down 
at  nearly  a  million  and  a  half  dollars.  The  contract  has  been 
given  to  the  L.  M.  Rice  contracting  firm  of  Seattle,  Wash., 
and  it  is  anticipated  that  the  scheme,  when  completed,  will 
open  up  one  of  the  finest  agricultural  territories  on  the  main- 
land of  the  Vancouver  province. 


On  May  18-23  the  first  Canadian  and  International  Road 
Congress  will  be  held  in  Montreal.  It  will  be  attended  by 
delegates  from  all  parts  of  the  Dominion.  Several  papers 
will  be  read,  including  one  by  Mr.  W.  A.  McLean,  provin- 
cial engineer  of  Ontario. 


Mr.  Paul  D.  Sargent,  Chief  Engineer,  State  Highway 
Commission,  Augusta,  Me.,  recently  delivered  an  illustrated 
lecture  on  "Gravel  and  Its  Use  in  Highway  Construction" 
before  the  Graduate  Students  in  Highway  Engineering  at 
Columbia  University. 


Mr.   W.   A.   Mahoney,   architect.   Guelph,   has  opened   an 
office  in  the  Bank  of  Toronto  Building,  Berlin,  Ont. 
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Canadian  Railroad  Development 

Tlie  new  C.  N.  R.  branch  from  Prince  Albert  to  Battle- 
ford,  Sask.,  was  officially  opened  on  January  19. 

It  is  understood  that  the  Canadian  Northern  Railway 
Company  has  secured  control  of  the  Quebec  and  Saugenay 
Railway  and  that  the  former  will  erect  extensive  tunnels  at 
Quebec,  alongside  the  proposed  terminals  of  the  Canadian 
Pacific  Railway. 

Mr.  F.  P.  Guteluis,  general  manager  of  the  Intercolonial 
Railway,  anticipates  that  during  the  next  three  years  the 
entire  185  miles  of  the  line  between  Halifax  and  Moncton 
will  be  double-tracked  at  an  estimated  cost  of  five  millions. 
It  is  expected  that  fifty  miles  of  the  road  will  be  done  this 
year. 

It  is  announced  that  an  organization  meeting  has  been 
called  for  February  14  of  the  Terminals  Company  that  is  to 
build  the  new  Union  Station  at  Toronto.  Mr.  Kelley,  vice- 
president  of  the  Grand  Trunk  Railway,  assured  the  Dominion 
Railway  Commissioners  that  plans  for  the  station  and  the 
viaduct  would  be  ready  shortly. 

An  indication  of  the  development  going  on  amongst  the 
various  railway  companies  is  afforded  in  the  fact  that  during 
1913  the  railways  have  had  under  consideration  0,000  miles 
of  new  line.  The  Canadian  Pacific  has  at  present  over  1,000 
miles  in  hand,  the  Canadian  Northern  nearly  2,000  and  the 
Grand  Trunk  Pacific  about  1,000.  The  active  work  has  been 
for  the  most  part  in  three  of  the  western  provinces,  and  the. 
following  is  the  mileage  possessed  by  the  principal  com- 
panies in  these  parts  of  the  Dominion, — C.  P.  R.,  1,675  in 
Manitoba;  2,633  in  Saskatchewan;  1,597  in  Alberta.  C.  N.  R., 
1,863,  2,021  and  795  respectively,  and  Grand  Trunk  Pacific, 
314,  1,025  and  681  respectively.  Altogether  there  are  about 
19,000  miles  of  railway  in  the  Dominion  and  an  estimate 
places   the  probable  mileage  next  year  at  35,000. 


Personal  Mention 

Mr.  Charles  Hamilton  Mitchell,  C.E.,  has  been  elected 
president  of  the  Toronto  Civic  Guild. 

Mr.  John  Bingham,  a  well-known  and  highly  respected 
Toronto  contractor,  died  on  January  22,  in  his  04th  year. 

The  late  Mr.  Geo.  C.  Watson,  who  was  a  we.ll-known 
Toronto  builder  and  contractor,  left  estate  valued  at  $36,055. 

Messrs.  James  Cowin  and  E.  P.  Fee  have  formed  a  part- 
nership in  Winnipeg  and  intend  specializing  in  reinforcing 
steel. 

Mr.  L.  H.  Bennett  has  received  an  appointment  as  school 
architect  with  the  Regina  public  school  board,  at  a  salary  of 
$2,500  a  year. 

Mr.  J.  Lanning,  B.A.Sc,  has  been  appointed  a  superin- 
tendent in  the  smelter  works  of  the  Mond  Nickel  Company, 
at  Coniston,  Ont. 

Mr.  J.  T.  Whitlam,  chief  building  inspector  of  Toronto, 
has  been  seriously  indisposed  for  some  days,  but  his  condi- 
tion  is  now  substantially  improved. 

The  late  Mr.  Andrew  D.  Harris,  president  of  the  Ontario 
Sewer  Pipe  Company,  Mimico,  Ont.,  who  died  December  12, 
left  estate   valued  at  $257,426. 

Mr.  Geo.  Spencer,  of  the  Winnipeg  staff  of  the  Railway 
Commission,  has  been  transferred  to  Ottawa  to  succeed  the 
late  Mr.  A.  J.  Nixon  as  chief  operating  officer  of  the  board. 

Mr.  R.  MacKay  Fripp  gave  an  interesting  discourse  on 
"National  Character  as  Expressed  by  the  Architecture  of  the 
Home."  under  the  auspices  of  the  Housing  Association  in 
Vancouver  on  January  18. 

Mr.  Frank  .\.  Mclnnes.  formerly  of  Fredericton,  N.B.. 
and  now  chief  engineer  of  the  sewage  and  water  division  of 


the  Public  Works  Department  of  Boston,  has  been  elected 
president  of  the  New  England  Water  Works'  Association, 
succeeding  Mr.  J.  Waldo  Smith,  chief  engineer  of  the  Board 
of  Water  Supply,  New  York.  Mr.  Mclnnes  is  a  graduate  of 
McGill  University. 

Mr.  G.  Janin,  chief  engineer  of  the  city  of  Montreal,  has 
been  granted  a  long  leave  of  absence  owing  to  illness.  He 
has  recovered  from  an  attack  of  congestion  of  the  lungs,  but 
suffers  from  heart  trouble. 

Mr.  Stanley  M.  Oborn,  Toronto,  and  Mr.  B.  E.  T.  Ellis, 
who  formed  a  partnership  recently  as  consulting  and  civil 
engineers,  will  have  two  offices,  one  in  Toronto  in  charge  of 
Mr.  Oborn,  and  one  at  Hamilton  with  Mr.  Ellis  in  charge. 

Mr.  T.  Rowland  has  been  appointed  hydrographic  engi- 
neer for  the  Nicola  District  of  British  Columbia.  He  will 
reside  at  Nicola  immediately  and  proceed  to  complete  sur- 
veys of  the  district  with  a  view  to  the  development  of  irriga- 
tion. 

Mr.  G.  R.  B.  Elliott,  of  Vancouver,  was  awarded  the  S. 
H.  Hedges  cash  prize  for  his  essay  on  the  "Eraser  River 
Delta,"  at  the  twelfth  annual  meeting  of  the  Pacific  North- 
West  Society  of  Civil  Engineers  held  in  Seattle,  U.S.A.  Mr. 
Elliott  has  the  distinction  of  being  the  first  Canadian  to  se- 
cure the  award. 


Toronto  Firm's  Activities  in  Woodstock 

Mr.  J.  L.  Mitchell,  manager  of  the  Mitchell  Crusher 
Manufacturing  Company,  Toronto,  who  for  the  last  two  y.-.ars 
has  been  manufacturing  his  Mitchell  improved  crushers, 
screens,  elevators  and  dump  cars,  in  Toronto,  as  well  as  in 
New  Hamburg,  has  succeeded  in  consolidating  his  Company 
with  the  Woodstock  Wind  Motor  Company,  of  Woodstock, 
Ont.  Mr.  Mitchell  obtained  from  the  City  of  Woodstock  a 
$20,000  loan  for  the  purpose  of  installing  new  machinery  in 
the  present  Wind  Motor  plant  and  also  for  erecting  an  addi- 
tion to  the  building  to  accommodate  a  full  line  of  concrete 
and  road-building  machinery,  including  concrete  mixers,  tile 
and  concrete  block  machines,  which  will  give  to  Woodstock 
one  of  the  largest  plants  of  its  kind  in  the  Dominion.  Mr. 
Thomas  Watson  will  be  the  general  manager  of  the  new 
company,  which  will  be  known  as  The  Concrete  Machinery 
Manufacturing  Company,  Limited.  Having  had  several 
years'  experience  as  a  manufacturer  of  concrete  machinery, 
Mr.  Watson  is  entitled  to  credit  for  his  efforts  in  bringing 
this  important  industry  to  the  city  of  Woodstock,  where  it 
is  hoped  that  his  efforts  will  be  attended  with  much  success. 
Associated  with  him  in  the  starting  of  the  new  company  will 
be  Mr.  Mitchell  who  expects  to  go  to  England  in  the  near 
future  where,  we  understand,  he  has  made  arrangements  to 
build  the  Mitchell  improved  crusher.  The  entire  output  is  at 
present  taken  and  disposed  of  as  fast  as  completed,  by 
Messrs.  Wettlaufer  Brothers,  of  Toronto.  That  the  market 
is  not  by  any  means  confined  to  Canada  is  proved  in  the  fact 
that  several  shipments  have  been  made  from  time  to  time  to 
various  parts  of  the  British  Empire  (including  Australia  and 
South  Africa)  and'  also  to  Central  and  South  America. 


Morris  Overhead  Runways 

Some  very  interesting  recent  installations  of  Morris  over- 
head runways  are  dealt  with  in  Bulletin  A-13  which  we  have 
just  received  from  the  Herbert  Morris  Crane  and  Hoist  Com- 
pany, Limited,  Empress  Works,  Peter  Street,  Toronto.  Re- 
productions of  some  excellent  photographs  of  these  runways 
bear  testimony  to  the  flexibility  and  handiness  of  the  system 
employed.  The  Morris  runway  is  shown  in  the  warehouse, 
paper  mill  and  foundry,  and  the  modification  of  the  equip- 
ment to  suit  varying  conditions  is  very  interesting. 
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A  Timely  Enjoinder 

FROM  a  perusal  of  the  advertisements  for  ten- 
ders published  in  recent  issues  of  this  journal 
and  by  a  comparison  of  such  advertisements 
with  those  published  a  few  years  ago,  one 
can  discern  an  increasing  tendency  on  the  part  of  lo- 
cal authorities  and  public  works  officials  to  secure 
their  bids  well  in  advance  of  the  active  constructional 
season.  Time  was  when  it  was  the  rule  rather  than 
the  exception  to  devote  the  first  half  of  the  year  to 
arranging  preliminaries  which  should  have  been  clear- 
ed up  during  the  winter.     We  do  not  doubt  that  not 


a  few  shortcomings  of  this  kind  will  come  to  light  a 
little  later  on  in  the  present  year  of  grace,  but  im- 
provement is  noticeable,  and  for  such  improvement  tin: 
contracting  community  is  truly  thankful. 

A.s  a  matter  of  fact  there  is  no  excuse  for  dilatori- 
ness  of  this  kind  on  the  part  of  municipal  officials, 
and  where  the  legal  formalities  and  other  prelimin- 
aries connected  with  public  works  are  extended  well 
on  into  the  spring  the  respon.sibility  should  be  estab- 
lished and  the  authorities  made  answerable  to  the 
ratepayers. 

There  are  many  rea.sons  for  securing  bids  well 
ahead  of  time, — reasons  which  are  so  patent  that  it 
would  appear  purposeless  to  recount  them,  but  wc 
cannot  refrain  from  empha.sizing  the  fact  that  in  the 
slack  winter  season  contractors  have  all  the  time  at 
their  disposal  to  submit  carefully  detailed  i)ids  and 
afterwards  make  their  arrangements  for  carrying 
out  the  contract.  The  advantages,  moreover,  are 
evenly  divided  between  the  contractor  and  the  muni- 
cipality. We  learn  that  the  Maryland  State  Roads 
Commission  in  response  to  an  advertisement  for  pro- 
posals on  six  contracts,  aggregating  about  thirty 
miles  of  road,  received  tenders  from  forty  to  fifty 
contractors,  representing  in  all  nearly  one  hundred 
bids.  This  illustrates  very  strongly  the  ensuing  ad- 
vantages of  keen  competition  and  the  resultant  lower 
prices. 

Reports  from  all  sections  of  the  country,  in  every 
department  of  constructional  enterprise,  indicate  that 
the  season  of  1914  will  be  one  of  exceptional  activity 
and  we  would  strongly  urge  upon  those  who  have 
l)een  dilatory  as  regards  the  preliminary  details  of  any 
engineering  and  building  project  to  make  up  for  lost 
time  and  to  publisli  their  advertisements  for  tenders 
before  the  responsible  firms  are  loaded  up  to  capacity 
and  are  too  busy  to  consider  any  more  jobs — except 
at  a  fancy  figure. 


The  Example  of  Duluth 

COMPANIONSHIP  in  misery  has  often  sustain- 
ed an  individual  and  nerved  him  to  fresh  en- 
deavor. This  is  a  matter  of  history,  not  of 
philosophy.  The  thought  comes  to  us  upon 
hearing  that  the  city  engineer  of  Duluth.  Minn.,  has 
resigned  on  account  of  unjust  and  malicious  criticism 
of  his  department.  The  news  hardly  brings  with  it  a 
measure  of  gratification,  for  two  wrongs  do  not  make 
one  right  and  no  individual  betterment  is  brought 
about  by  a  knowledge  of  the  discomfiture  of  others. 
Nevertheless,  there  is  a  modicum  of  comfort  for  muni- 
cipal engineers  in  Canada  in  the  reflection  that  bad 
and  undesirable  as  are  the  conditions  under  which 
they  live  and  have  their  being,  at  least  they  are  as  bad 
elsewhere.  The  "retiring"  city  engineer  of  Duluth  sub- 
mitted a  letter  of  resignation  which  almost  rivals  the 
last  records  of  the  great  Captain  Scott  in  its  simple, 
telling  force.  He  condemns  the  wanton  persecution  of 
city  officials  and  deplores  the  kind  of  criticism  which 
is  the  outgrowth  of  ulterior  motives.  There  is  a  note 
of  self-reliance  in  his  statement  that  he  has  no  apolo- 
gies to  make.  There  is  a  considerate  thought  for  his 
successors  in  his  commendation  of  his  staff  and  his 
plea  for  their  encouragement. 

The  resignation  of  Duluth's  city  engineer  seems  to 
have  attracted  some  little  attention— possibly  because 
the  conditions  which  gave  rise  to  it  are  unusual.  We 
cannot  but  feel  concerned  as  to  what  would  happen  if 
the  municipal  engineers  of  Canada  were  to  resign  on 
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the  ground  of  malicious  persecution  or  ignorant  oppo- 
sition. Trailing  along  somewhere  behind  the  name  of 
engineerless  Duluth  would  be  the  names  of  practically 
every  municipality  in  Canada,  if  an  honor  list  were 
compiled.  We  may  congratulate  ourselves  that  one- 
half  of  the  city  and  town  engineers  in  Canada  do  not 
follow  the  example  of  Mr.  John  Wilson,  of  Duluth, — 
and  wonder  why  they  don't.  Perhaps  it  is  because 
they  have  something  of  the  spirit  of  Omar : — 
"Unborn  to-morrow  and  dead  jesterday: 
Why  fret  about  them  if  to-day  be  sweet?" 


Valuable  Report  on  Pollution  of  Water 
Supplies 

"The  position  of  intake  and  the  pollution  ex- 
isting in  the  vicinity  of  municipal  water  supplies 
are  such  that  there  is  not  a  municipality  using 
lake  water  which  can  be  said  to  possess  a  safe 

water  supply  without  treatment In  certain 

localities  the  pollution  is  so  great  as  to  impose 
an  unreasonable  burden  upon  any  known  method 
of  water  purification." 

FULFILLING  the  obhgations  of  a  treaty  be- 
tween Great  Britain  and  the  United  States, 
whereby  the  pollution  of  the  boundary  waters 
of  Canada  and  the  United  States  was  prohibi- 
ted, an  investigation  has  been  made  by  an  Internation- 
al Joint  Commission,  an  abstract  of  whose  report  is 
printed  elsewhere  in  this  issue.  The  present  report  is 
confmed  to  the  extent  and  causes  of  pollution. 

At  the  time  of  writing  we  are  informed  by  the  On- 
tario Health  Department  that  copies  of  the  report, 
with  the  accompanying  maps,  are  "still  in  the  printer's 
hands,"  and  so  we  owe  our  information  to  The  Engi- 
neering Record  whose  editorial  on  the  subject  (ab- 
stracted below)  contains  many  suggestive  points : 

"The  report  shows  a  very  painstaking  and  thorough 
examination  of  the  extent  of  bacterial  pollution.  The 
commission  finds  that  the  great  bulk  of  the  water  of 
the  Great  Lakes  remain  in  its  pristine  purity,  but  that 
dangerous  sewage  pollution  exists  at  certain  points  in 
the  lakes  and  in  the  connecting  waterways.  Most  of 
this  comes,  of  course,  from  the  sewage  discharge  of 
cities,  and  some  from  steamboats.  The  commission 
also  finds  that  practically  all  drinking-water  supplies 
from  tlie  lakes  must  be  adequately  purified  to  make 
them  safe ;  they  also  find  that  where  pollution  is  great, 
hypochlorite  treatment  is  often  ineffective. 

"On  the  basis  of  their  investigations  the  next  prob- 
lem before  the  commission  is  to  determine  'in  what 
way  or  manner  it  is  possible  or  advisable  to  remedy  or 
prevent  the  pollution  of  these  waters'  within  the  limits 
of  the  intent  of  the  Treaty  of  1909.  This  is  indeed  a 
large  problem  of  many  aspects.  The  basic  question  is 
whether  or  not  the  boundary  waters  shall  be  main- 
tained in  such  condition  that  they  shall  be  suitable  for 
drinking  water  supplies  without  any  purification. 
Jliat  such  a  uniformly  high  standard  is  in  all  cases 
l)ossible  of  attainment  is  very  much  doulited,  and  if  it 
should  be  possible  it  would  not  always  be  worth  the 
effort.  A  very  well  balanced  statement  may  be  found 
in  the  report  of  the  British  Royal  Commission  on  Sew- 
age Disposal,  for  1908,  in  referring  to  their  river 
waters.  It  may  be  equally  well  applied  to  our  bound- 
ary waters.    That  commission  states: 

"  'We  are  satisfied  that  rivers  generally,  those  tra- 
ver.sing  agricultural  as  well  as  those  draining  manu- 
facturing or  urban  areas,  are  necessarily  exposed  to 
other  pollutions  besides  sewage,  and.it  appears  to  us 


therefore,  that  any  authority  taking  water  from  such 
rivers  for  the  purpose  of  water  supply  must  be  held  to 
be  aware  of  the  risks  to  which  the  water  is  exposed, 
and  that  it  should  be  regarded  as  part  of  the  duty  of 
that  authority,  systematically  and  thoroughly,  to  puri- 
fy the  water  before  distributing  it  to  their  customers. 

"  'Apart  from  the  question  of  drinking  waters,  we 
find  no  evidence  to  show  that  the  mere  presence  of  or- 
ganisms of  a  noxious  character  in  a  river  constitutes 
a  danger  to  public  health  or  destroys  the  amenities  of 
the  river.  Generally  speaking,  therefore,  we  do  not 
consider  that  in  the  present  state  of  knowledge  we 
should  be  justified  in  recommending  that  it  should  be 
the  duty  of  a  local  authority  to  treat  its  sewage  .so  that 
it  should  be  bacteriologically  pure.' " 

"On  the  other  hand,  there  may  be  places  where  pol- 
lution is  so  gross  that  an  undue  burden  is  placed  on 
water  purification  plants,  and  the  best  of  these  plants 
may  at  times  fail  to  make  the  water  absolutely  safe. 
For  such  conditions  the  sewage  should  be  subjected  to 
such  reasonable  amount  of  treatment  as  to  leave  the 
water,  while  not  pure  from  a  bacteriological  stand- 
point, at  least  reasonably  clean,  so  that  it  can  be  readi- 
ly purified  for  use  as  a  domestic  supply. 

"The  amount  of  such  treatment  is  a  matter  to  be 
determined  after  consideration  of  local  conditions.  It 
requires  for  each  place  a  study  of  the  amount  and 
character  of  the  sewage  discharged,  the  amount  of 
diluting  water,  the  nature  of  the  water  currents,  the 
eft'ect  of  wind  on  these  water  currents,  the  effect  of 
stratification  and  many  other  special  features.  It  re- 
quires, too,  a  study  of  the  costs  of  various  purification 
methods  when  applied  to  the  local  conditions,  and  the 
results  that  can  be  obtained. 

"Besides  this  careful  engineering  examination  of 
tiie  sewage  treatment  problems  of  these  cities  on 
boundary  waters,  the  commission  must  very  carefully 
consider  the  views  of  the  officials  and  the  people  of 
the  cities  interested.  It  is  fundamental  that  any  rules 
established  which  are  not  in  accord  with  the  enlight- 
ened public  sentiment  of  the  communities  on  which 
they  are  imposed  will  fail  of  effect,  and  for  the  com- 
mission's efforts  to  lead  to  practical  results  it  must 
consider  tliis  local  public  sentiment  and  see  to  it  that 
its  rules  will  be  such  that  the  municipal  authorities 
and  the  taxpayers  can  appreciate  their  reasonableness. 
"After  such  a  detailed  study  of  the  special  features 
presented  by  the  various  localities  interested,  of  the 
amount  of  purification  which  can  to  advantage  be  in- 
sisted on,  and  its  cost,  the  commission  can  formulate 
a  general  policy  and  a  set  of  standards.  These  stand- 
ards, to  be  general  in  their  nature,  ought  to,  specify, 
not  the  degree  of  purification  which  the  sewage  dis- 
charge of  any  city  under  the  diverse  existing  condi- 
tions must  receive,  but  rather  the  degree  of  pollution 
which  is  to  be  permitted  in  the  lake  or  river  water 
into  which  the  sewage  effluent  is  discharged.  A  simi- 
lar standard  has  been  adopted  by  the  i.ritish  Royal 
Commission  in  its  Eighth   Report. 

"A  report  to  the  National  .-Association  for  Prevent- 
ing the  Pollution  of  Rivers  and  Waterways  bv  its  com- 
mittee on  standards,  dated  October  22,  1912.'considers 
this  problem  in  a  very  general  way.  The  field  work  re- 
port of  the  commission  gives  the  needed  objective  data 
on  existing  conditions.  The  ne.\t  step  is  to  get  the 
views  of  the  interested  communities  as  to  existing  con- 
ditions, and  their  ability  to  better  them.  The  final 
step  will  be  to  correlate  these  various  data  and  opin- 
ions in  the  light  of  the  best  expert  sanitary  knowledge, 
and  to  establish  an  acceptable  standard." 
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The  Building  Contractor — His  Problems 
and  Methods 

CONTRACTING  companies  have  not  often  made 
public  the  detailed  methods  used  by  them  in 
organizing  for  and  in  carrying  out  their  vari- 
ous contracts.  The  result  is  that  there  is  con- 
siderable mystery  surrounding  the  work  of  contrac- 
tors, and  owners  and  engineers  have  in  some  cases 
looked  upon  such  men  with  suspicion,  comments  our 
Chicago  contemporary.  Engineering  and  Contracting, 
in  an  editorial  article  devoted  to  a  consideration  of  a 
paper  on  the  above  subject  by  Mr.  Leonard  C.  Wason, 
of  the  Aberthaw  Construction  Company,  Boston. 
However,  conditions  are  changing,  and  it  is  being 
realized  that  an  efficient,  organization  and  open  deal- 
ings with  owners  and  engineers  are  important  assets 
of  a  company,  and  that  the  publication  of  construction 
methods  used  on  particular  jobs  constitutes  legitimate 
and  profitable  advertising.  Further,  the  publication  of 
this  information  should  tend  to  cause  engineers  to 
adopt  types  of  construction  which  can  be  erected  eco- 
nomically. Some  firms  have  failed  because  they  did 
not  appreciate  the  necessity  of  good  business  methods 
— others  have  not  possessed  sufficient  flexibility  in 
their  organization  to  meet  the  changing  character  of 
work.  Some  have  engaged  in  more  work  than  their 
capital  and  equipment  justified,  and  thus  were  not  able 
to  provide  for  emergencies.  The  willingness  of  some 
contractors  to  take  work  on  a  speculative  basis  has  not 
given  the  best  results,  either  to  the  contractor  or  to 
the  owner,  as  both  are  entitled  to  a  fair  return  on  their 
investment. 

Many  companies  are  now  glad  to  take  work  on  a 
cost-plus-percentage-basis,  which  simply  means  that 
the  speculative  element  is  omitted  and  that  only  a  fair 
return  is  expected.  With  this  form  of  contract  the 
contractor  rents  his  equipment  and  organization  and 
becomes  the  owner's  broker  in  the  purchase  of  ma- 
terials ;  while  the  owner  furnishes  the  capital  required 
to  provide  for  depreciation  of  the  contractor's  plant, 
the  cost  of  labor  and  a  fair  profit.  Contracting  com- 
panies working  on  this  basis  must  rely  mainly  upon 
their  ability  to  give  good  service  and  to  do  reliable 
work  in  order  to  insure  future  contracts. 

It  is  highly  desirable  to  thoroughly  understand 
the  temperament  of  the  owner,  architect  and  engineer 
if  harmonious  work  is  to  be  done.  Contractors  soon 
learn  what  treatment  to  expect  from  certain  architects 
and  owners  and  govern  their  bids  accordingly.  It  is 
evident  that  the  attitude  of  the  owner  and  architect 
has  much  to  do  with  the  progress  and  cost  of  the  work. 
The  importance  and  the  difficulty  of  securing  good  in- 
spectors is  pointed  out.  It  is  not  sufficient  to  get  an 
honest  inspector,  but  it  is  necessary  to  get  one  who  is 
entirely  familiar  with  the  particular  kind  of  work 
which  he  is  to  inspect. 

The  company  with  which  Mr.  Wason  is  connect- 
ed favors  the  cost-plus-fixed-sum-for-profit  form  of 
contract,  as  such  a  contract  makes  the  interests  of 
owner,  architect  and  engineer  identical.  To  empha- 
size the  fact  that  the  contractor  for  building  work  is 
largely  a  broker  it  is  stated  that  in  office  building  work 
the  contractor  may  not  handle  more  than  1  per  cent, 
of  the  contract  price  as  direct  labor,  the  remainder 
being  for  materials  bought  and  for  sub-contracts  let. 
In  reinforced  concrete  buildings  the  percentage  of 
labor  is  about  35  per  cent,  of  the  total  cost. 

The  best  results  can  be  secured  only  by  perfecting 
a  smoothly  working  organization  and  confining  the 
contracts  to  what  this  organization  can  handle.  There 
is  great  risk  in  taking  on  too  much  work  and  in  em- 


ploying superintendents  and  foremen  for  a  single  job. 
If  work  is  done  in  widely  separated  cities  it  can  not  be 
efficiently  handled  by  the  main  office,  as  incorrect 
methods  can  not  be  detected  and  corrected  soon 
enough  to  be  efTective.  The  system  of  carefully  ana- 
lyzing the  design  in  the  main  office  and  then  planning 
and  routing  the  work  has  many  advantages.  1  he  mak- 
ing of  detailed  drawings  for  the  forms  by  men  skilled 
in  this  branch  of  the  work — instead  of  allowing  the 
carpenters  to  lay  out  the  forms — has  the  advantage 
that  the  lumber  can  be  ordered  in  such  lengths  and 
sizes  that  cutting  is  largely  avoided.  Further,  better 
results  can  be  obtained  by  this  method,  as  carpenters 
capable  of  doing  the  highest  class  of  work  can  not 
often  be  obtained  for  concrete  work.  It  is  important 
that  special  study  be  given  to  determine  tiie  rate  of 
progress  necessary  to  complete  the  building  on  time, 
rhe  crowding  of  work  when  not  absolutely  necessary 
will  require  greatly  increased  expenditures  for  equip- 
ment and  labor.  Most  contractors  appreciate  the  de- 
sirability of  an  efficient  cost-keeping  system.  How- 
ever, all  do  not  realize  that  a  system  which  merely  en- 
ables the  contractor  to  determine  the  unit  costs  of  the 
completed  work  has  little  value.  A  system  to  be  of 
greatest  value  must  be  one  by  which  unit  costs  can 
be  determined  as  the  work  progresses.  Such  a  system 
enables  those  in  charge  to  determine  what  part  of  the 
work  is  costing  too  much,  thus  enabling  them  to  cor- 
rect defects  in  time  to  prevent  large  wastes. 


Activity  in  Road  Work 

IN  Eastern  Canada,  1914  gives  every  promise  of 
being  a  very  busy  year  in  road  work.  It  is  rather 
early  as  yet  to  attempt  a  detailed  programme  of 
what  is  planned  in  Ontario,  seeing  that  the  vari- 
ous government  authorities  throughout  the  province 
are  only  holding  their  initial  meetings  and  that  parlia- 
ment has  not  yet  met.  From  enquiries  made  by  this 
journal,  however,  we  may  expect  an  expenditure  about 
as  follows :  County  roads,  $900,000 ;  Northern  Ontario, 
$1,000,000;  townships,  $1,500,000;  town  and  city 
streets,  $7,000,000;  total,  $10,400,000.  This  is  a  con- 
servative estimate  from  a  conservative  source  and  it 
may  be  accepted  with  a  reasonable  assurance  of  its  ac- 
curacy. No  less  an  amount  will  be  expended  on  road 
work  and  street  work  in  the  province  of  Quebec,  but  it 
were  too  speculative  to  undertake  an  estimate  of  muni- 
cipal and  other  local  enterprises.  We  have  definite  in- 
formation, however,  that  the  government  programme 
includes  the  construction  of  from  60  to  70  miles  of  ma- 
cadam on  the  Montreal-Quebec  road,  32  miles  of  ma- 
cadam or  gravel  on  the  Sherbrooke-Derby-Line  road 
and  93  miles  of  gravel  on  the  Levis-Jackman  road.  In 
addition  the  Quebec  government  will  supervise  road- 
l)uilding  in  about  180  municipalities. 


A  100-ton  steam  travelling  crane  for  the  Havre 
harbor  works  is  described  in  "Engineering"  of  London, 
ft  was  built  by  Cowans,  Sheldon  &  Company,  Limited, 
of  Carlisle,  England.  It  is  capable  of  lifting,  carrying 
and  slewing  loads  up  to  100  tons  at  a  radius  of  39  ft. 
4]/.  in.,  all  the  motions  being  worked  by  steam  power, 
at  the  following  speeds:  Lifting  100  tons,  8.2  ft.  per 
minute;  lifting  40  tons,  20.5  ft.  per  minute;  revolving 
100  tons,  1  r.p.m. ;  travelling  with  100  tons,  32.8  ft.  per 
minute.  The  carriage  is  built  up  of  steel  plates  and 
angles,  and  travels  on  eight  centre-flanged  cast-steel 
wheels  which  run  on  rails  19  ft.  834  in.  centre  to  centre. 
All  motions  are  worked  from  oiie  set  of  horizpntal  en- 
gines with  two  cylinders,  steam  being  generated  in  a 
vertical  boiler. 
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"Engineering  Responsibilities" 

New  Glasgow,  N.S.,  Feb.  5,  l!tl4. 
Editor  t^ontract  Record: — 

I  believe  with  you  that  failures  for  which  the  muni- 
cipal engineer  is  blamed  are  due  not  infrequently  to  the  in- 
terference of   city   councilmen   and   public   works    boards. 

The  engineer  in  private  practice  is  often  blamed  for  the 
failure  of  designs  in  which  directors  of  corporations  and 
other  individuals  have  interfered,  for  financial  or  other  rea- 
sons. Last  of  all  the  general  public  itself  interferes  with 
matters  and  often  uses  its  influence  to  cause  trouble  for  the 
community  and  the  engineer.  Sometimes  the  press  influences 
the  public,  to  the  unfortunate  engineer's  discomfiture.  Most 
of  your  readers  will  readily  think  of  one  or  more  examples 
to   illustrate  each   of   the   generalities  above. 

You  contend  that  "a  system  which  gives  final  authority 
in  engineering  matters  to  ill-informed  politicians  is  fimda- 
mentally  wrong."  Granted  that  you  are  right,  what  about 
matters  other  than  those  of  a  purely  engineering  nature? 
Should  your  ill-informed  politicians  be  the  final  authority  in 
regard  to  sanitation,  police,  fire-protection,  education,  etc.? 
It  is  indeed  lamentable  that  better  educated  and  more 
capable  citizens  cannot  be  induced  to  act  as  public  represent- 
atives. It  is  a  pity,  too,  that  when  such  men  occasionally 
seek  election,  ward  politics  often  prevent  their  nomination. 
There  is  a  good  point  in  the  organization  suggested  for 
the  city  of  Montreal— the  six-year  period  of  office  proposed. 
Ordinarily  the  municipal  engineer  is  appointed  for  only  a 
year,  or  two  years  at  the  most.  He  may  be  a  capable  civil 
engineer,  especially  efficient  in  municipal  engineering,  and 
may  work  faithfully  and  to  the  best  of  his  ability;  but  if 
he  does  not  pay  proper  attention  to  the  views  of  your  "ill- 
informed  politicians,"  his  tenure  of  office  will  certainly  not 
exceed  the  usual  period  of  appointment.  For  the  sake  of 
maintaining  his  position,  therefore,  he  will  sometimes  see 
things  in  a  different  light  than  he  would  if  he  were  not  in- 
fluenced  by   such   considerations. 

The  working  out  of  the  city-commissioner  and  city-man- 
ager charters  will  be  watched  with  interest  by  municipal 
engineers.  The  city  commissioner  or  city  manager  may  be- 
come a  despot  in  contrast  to  the  present  city  engineer,  who, 
as  you  say,  is  "only  a  servant  taking  instructions."  But  this 
may  be  better  for  the  welfare  of  the  city  than  the  present 
arrangement;  for,  after  all,  in  matters  of  an  engineering 
nature,  a  benevolent  despotism  may  be  better  than  a  per- 
verted democracy. 

Yours  truly, 

DONALD  F.  McLEOD. 


work  he  is  required  to  have  had  careful  training,  long  ex- 
perience and  association  with  one  of  the  national  engineering 
societies?  Or, — in  the  Case  of  Great  Britain,  is  it  because 
of  the  existence  of  the  Local  Government  Board,  which  acts 
as  a  brake  on  all  municipal  expenditures  and  undertaking.s. 
It  is  such  things  as  these  that  flash  across  the  mind  of  an 
engineer  who  has  been  trained  in  Great  Britain  as  he  reads 
of  the  constant  failures  of  engineering  work  and  municipal 
administration  in   Canada. 

In  my  opinion  the  present  unsatisfactory  record  will  be 
continued  until  the  inauguration  of  a  new  system  of  govern- 
ment and  I  beg  to  offer  the  following  suggestions,  namely, 
that 

(I)  All  councils  be  elected  so  that  an  entire  change  take 
place  in  three  years,  the  Mayor  to  be  elected  from 
the    council,    thus    ensuring   his   previous    experience 
before  taking  office. 
(8)  All  officials,  such  as  treasurer,  auditor,  sanitary  and 
building  inspectors  and  city  engineers  be  required  to 
pass  a  qualifying  examination   before  holding  office, 
such  officials  to  be  approved  by  the  controlling  gov- 
erning body  and  their  duties  set  forth  in  a  universal 
by-law,   thus  placing  them   out   of   the   reach   of   the 
ordinary  politician. 
(:»)  A  regulating  body,  either  Dominion  or  Provincial,  be 
formed  to  investigate  and  approve  of  all  loans  and 
schemes  over  a  certain  amount. 
(4)  Projects  of  large  magnitude  receive  the  approval  of 

a  qualified  engineer  of  recognized  reputation. 
I  must  refrain  from  criticizing  the  Montreal  failure,  as 
my  information  has  been  acquired  only  from  the  papers.  The 
point  I  wish  to  make  is  that  there  is  something  radically 
wrong  with  municipal  administration  throughout  Canada,  and 
I  hope  that  before  long  steps  will  be  taken  to  prevent  a  fur- 
ther waste  of  public  monies.  Much  could  be  said  upon  this 
subject,  but  I  feel  that  1  have  trespassed  sufficiently  upon 
the  space  of  your  valuable  paper. 
Yours  faithfully, 

"A  City  Engineer  in  Western  Canada." 


The  Montreal  Water  Famine 
Editor  Contract  Record: , 

Your  leading  editorial  in  the  issue  of  January  14  has  in- 
terested me  greatly.  It  is  only  by  failures  and  disasters, 
whether  they  be  attributable  to  lack  of  technical  skill  or 
blundering  administration,  that  the  great  lessons  of  a  new 
and  growing  country  are  ever  learned.  How  is  it  that  there 
are  so  few  failures  in  the  public  works  of  Great  Britain  and 
Europe  generally?  Surely  there  must  be  some  well-defined 
reason!  Is  it  because  the  system  of  municipal  government 
liver  there  is  better,  or  is  it  because  of  the  fact  that  before 
an  old  country  engineer  is  placed  in   charge  of  responsible 


"A  Building  Can  Only  Contain  a  Certain  Amount  of 
Material." 

Boston,  February  4,  1914. 
Editor  Contract  Record: 

The  dissatisfaction  with  present  conditions  which  is  the 
cause  of  the  letters  on  "Gratuitous  Bids,"  "Competitive  Ten- 
dering" and  "Fair  Play  to  Contractors"  has  its  source  in  the 
very  large  unnecessary  expense  to  which  contractors  are  p'lt 
in  making  up  tenders  for  construction  work.  The  contrac- 
tor who  wishes  to  bid  on  a  large  job  has  to  put  in  at  least 
a  week  of  continuous  work  if  he  wants  to  make  a  careful 
estimate,  and  the  chances  are  that  the  more  careful  his  work 
the  less  likely  he  is  to  secure  the  job,  as  a  large  number  of 
contracts  are  let  to  bidders  whose  prices  are  considerably 
below  the  average  of  those  tendering.  General  experience 
shows  that  such  low  bids  are  due  to  the  tenderer's  'laving 
left  out  some  item  of  importance,  the  cost  of  which  has  to 
come  out  of  his  profit  or  else  out  of  the  job. 

The  editorial  quoted  from  the  "Surveyor'  (Contract 
Record,  Jan.  21,  p.  66)  hardly  appreciates  the  burden  of  the 
expense  of  making  bids  that  falls  upon  contractors  in  this 
country,  as  in  Egland  contractors  are  always  furnished  with 
a  schedule  of  the  quantities  of  labor  and  materials  required 
in  the  work,  and  all  they  have  to  do  is  to  price  out  these 
quantities  and  bring  the  extensions  to  a  total.  The  time  re- 
quired to  make  up  a  bid  is  often  less  than  two  days,  and  the 
consequent  expense  to  the  contractor  very  much  less  than 
that  of  his  American  confreres. 

There  seem  to  be  two  remedies  for  this  state  of  affairs. 
One,  which  has  appeared  in  your  columns,  is  that  the  con- 
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tractor  should  be  paid  for  submitting  a  bid.  It  seems  to 
me  that  the  objections  you  have  quoted  would  be'  sufficient 
to  rule  this  out  of  consideration  at  once.  Another  way  would 
be  to  adopt  some  system  of  furnishing  schedules  of  quanti- 
ties to  the  contractors  tendering.  The  tenders  need  not  be 
on  unit  prices,  as  if  the  quantities  were  correct  there  shouM 
be  no  reason  why  a  lump  sum  bid  could  not  be  given,  and 
if  one  independent  party  calculated  the  quantities  for  all 
parties  tendering,  the  competition  between  the  bidders  would 
be  limited  to  a  competition   in  price,  not  in   quantities. 

As  matters  stand  to-day,  contractors  are  guessing  against 
each  other  as  to  the  quantities  of  material  in  the  job,  and 
if  there  are  twelve  bidders  twelve  men  will  have  had  to  make 
a  complete  survey  of  the  plans  of  a  job  that  could  just  as 
well  have  been  made  by  one.  When  bidders  are  invited  to 
tender  it  is  supposed  that  they  are  submitting  competitive 
prices,  but  actually  their  bids  are  based  upon  competitive 
quantities  before  competition  in  price  commences.  This 
seems  to  be  not  only  unfair  but  absurd.  A  building  can 
only  contain  a  certain  amount  of  material  and  no  amount 
of  figuring  by  contractors  against  each  other  can  make  that 
quantity  any  more  or  less.  If  a  bidder,  through  being  hur- 
ried, or  misled,  perhaps,  by  plans  that  were  not  clear,  leaves 
something  out,  he  secures  the  job  and  the  owner  benelits  at 
his  expense,  while  the  more  careful  man  loses  the  job  be- 
cause his  work  is  more  accurate. 

There  seems  to  be  an  awakening  interest  in  this  sub- 
ject among  architects  and  contractors,  and  a  society  has 
been  formed  in  San  Francisco  called  the  American  Institute 
of  Quantity  Surveyors  which  is  interested  in  this  matter  and 
is  endeavoring  to  establish  an  American  system  of  quantity 
surveying.  A  good  deal  of  preliminary  work  has  been  done 
and  it  is  hoped  that  before  long  the  present  unfair  condi- 
tions of  tendering  will  be  largely  ameliorated. 
Yours  very  truly, 

LESLIE  H.  ALLEN* 


Instructions  to  Building  Inspectors 

THE  subject  of  inspection  in  building  construc- 
tion is  discussed  very  fully  in  a  paper  by  Mar- 
tin Schreiber.    It  is  a  department  in  which  we 
are  deplorably  weak  and  the  following  instruc- 
tions, given  by  Mr.  Schreiber,  may  be  found  of  value 
as  defining  the  duties  and  responsibilities  of  a  compet- 
ent inspector : 

(1)  Carefully  study  all  plans,  elevations  or  other  draw- 
ings; also  all  specifications,  and  see  that  the  drawings  are  in 
conformity  with  each  other  and  with  all  the  specifications. 

(3)  Check  all  figures  and  dimensions  on  plans  and  details; 
check  shop  details  as  they  are  received  to  see  that  they  do 
not  conflict  with  scale  drawings.  Check  all  erection  diagrams 
in  order  to  recommend  some  other  procedure  in  an  emer- 
gency, should  the  necessity  occur.  Also  see  that  the  specifica- 
tions, or  special  intentions,  agree. 

(.S)  Keep  on  the  work,  in  an  accessible  location,  special 
copies  of  all  drawings,  details  and  specifications,  and  care- 
fully note  on  same  any  changes  from  original  plans,  so  as  to 
keep  a  complete  record  of  the  work  as  constructed. 

(4)  Familiarize  yourself  with  all  local  conditions  or  ordin- 
ances aflfecting  the  work  and  see  that  same  are  rigidly  ad- 
hered to. 

(5)  Make  the  acquaintance  and  keep  in  touch  with  the 
General  Contractor  and  all  sub-contractors. 

(6)  Establish  diplomatic  relations  with  adjoining  proper- 
ty owners,  or  residents,  and  see  that  all  their  rights  are  re- 
spected by  the  contractors. 

(7)  Acquaint  yourself  with  all  traffic  arrangements,  whe- 
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ther  regular  or  special,  that  may  interfere  in  any  way  with 
the  progress  of  the  work. 

(8)  Secure  full  information  concerning  the  conditions  of 
steel  work  being  fabricated  in  the  mills  or  shops;  also  of  any 
other  materials  that  may  be  under  the  course  of  construction, 
and  ascertain  the  names  of  all  contractors,  dates  of  orders 
and  the  probable  date  of  shipment,  and,  if  necessary,  closely 
follow  up  same  in  order  to  secure  proper  delivery. 

(9)  Should  any  incomplete  work  be  fabricated  that  will 
need  attention  and  correction  at  the  site,  carefully  look  out 
for  and  see  that  all  corrections  are  made  before  same  is  in- 
corporated in  the  structure. 

(10)  Keep  a  record  of  the  arrival  of  all  materials.  The 
contractor's  record  should  be  sufficient,  if  suitable;  but  should 
be  carefully  checked.  Strive  to  anticipate  any  shortage  of 
material  and  use  all  available  facilities  to  hasten  delivery;  also 
arrange  for  the  proper  storage  of  same  on  the  site. 

(11)  Try  to  anticipate  the  need  of  detail  drawings  and 
notify  the  engineer  or  architect  regarding  same. 

(12)  Study  the  progress  of  the  work  and  try  to  determine 
whether  it  will  be  completed  in  the  specified  time,  and,  if  in 
your  opinion  it  will  not  be  finished  as  specified,  endeavor  to 
secure  such  additions  to  force  and  equipment  as  to  secure 
completion  within  the  allotted  time. 

(13)  See  that  the  company's  photographer  is  informed  as 
to  the  progress  of  the  work,  and  that  "progress  photographs" 
are  taken  at  least  every  ten  days. 

(14)  Keep  a  daily  record  of  the  force  employed  and  the 
distribution  of  labor  in  such  a  manner  that  will  clearly  show 
the  progress  of  the  work,  and  also  of  all  equipment  in  use,  at 
all  times. 

(15)  When  "unit  prices"  are  called  for,  make  a  careful 
report  of  the  cost  of  all  material  and  labor  which  are  included 
in  same,  separate  from  each  other. 

(16)  Make  careful  preparations  so  that  the  erection  may 
proceed  rapidly  and  that  the  period  of  any  disturbance  or  de- 
lay may  be  reduced  to  a  minimum. 

(17)  See  that  all  piping  or  sleeves  for  same  are  built 
through  walls  and  that  all  other  piping  conduits,  etc.,  are  in 
place  before  any  floors  are  laid  or  masonry  built;  also  see 
that  all  chases  or  recesses  are  left  in  walls  to  receive  piping, 
etc. 

(18)  Keep  in  close  touch  with  the  efigineer  or  architect 
and  consult  with  them  frequently  as  to  the  interpretation  of 
all  drawings  or  specifications. 

(19)  Exercise  a  constant  supervision  of  any  sheet  piling, 
underpinning,  or  forms  for  concrete,  or  any  other  falsework 
or  temporary  structure,  and  see  that  same  is  properly  main- 
tained, and  not  removed  until  all  masonry  is  set. 

(20)  Carefully  observe  surface  and  sub-surface  conditions, 
and  see  that  all  excavations  are  shored  or  sheet-piled  where 
necessary.  If  surface  drains  are  needed,  see  that  same  are 
installed  in  advance  of  masonry.  Be  sure  that  all  waterproof- 
ing is  thoroughly  jointed  and  lapped.  Do  not  allow  back-, 
filling  against  green  walls,  unless  same  are  braced;  also  see 
that  all  back-fill  is  well  puddled. 

(21)  See  that  all  machinery  and  boiler  foundations  are 
built  true  to  detail.  See  that  all  stone  or  terra  cotta  work  is 
perfect  before  same  is  placed  in  the  work;  also  see  that  all 
brick  or  other  mason  work  is  laid  and  anchored  as  specified. 
Be  careful  and  see  that  all  concrete  work,  whether  reinforced 
or  otherwise,  is  constructed  as  specified  in  all  particulars. 

(23)  See  that  all  furring  is  in  place  and  firmly  secured 
before  work  is  started  and  that  sufficient  time  is  given  to  dry 
out  between  coats,  and  that  a  proper  backing  is  prepared  for 
all  tile  and  marble  work. 

(2.'!)  See  that  all  work  is  carefully  aligned  and  accurately 
fitted.  Closely  watch  all  riveting  and  see  that  same  is  tight; 
also  closely  watch  the  painting  of  all  work. 

(24)  Carefully  examine  all  work  before  same  is  installed; 
see  that  all  framing  is  accurately  made  and  anchored  and  all 
roughing  and  furring  is  built  in.    All  finished  work  should  bo 
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carefully  inspected  as  to  design,  finish,  etc.;  if  necessary, 
make  "mill  inspection";  trim  must  not  be  applied  until  plaster- 
ing is  dry.  See  that  all  hardware  is  properly  attached,  in- 
cluding that  to  metal-covered  work. 

(35)  See  that  all  flashings  are  carefully  built  in. 

(26)  See  that  the  grades  of  pipes  are  uniform,  properly 
supported  and  that  all  plumbing  work  conforms  with  the  re- 
quirements of  the  local  authorities.  See  that  all  joints  are 
carefully  made  and  are  water-tight. 

(27)  Keep  careful  account  of  any  extra  work,  in  order  to 
be  able  to  explain  satisfactorily,  and  check  all  extras.  Keep 
a  daily  record  of  the  progress  of  the  work,  including  force 


employed,  in  a  separate  field  book  for  each  job.  Note  in 
same  if  any  disputes  arise,  their  settlement;  also  variations,  if 
any,  from  the  plans  or  specifications;  at  completion  of  the 
work,  correct  all  plans  and  specifications  to  agree  with  work, 
as  constructed,  and  make  a  final  report  showing  costs,  where 
required. 

(28)  A  careful  and  complete  record  in  detail  must  be  kept 
of  the  cost  of  all  alteration  or  repair  work,  wherever  work  of 
this  nature  occurs  in  any  part  of  the  construction.  Also  a  de- 
tail of  the  cost  to  reproduce  any  and  all  structures  that  may 
be  torn  down,  removed  or  otherwise  destroyed  shall  be  kept; 
and  a  report  in  full  shall  be  sent  immediately  to  the  engineer. 


The  Proposed  Second  Narrows  Bridge  at 

Vancouver 


THIS  structure,  so  long  contemplated,  is  now  in 
a  fair  way  of  being  erected.    As  the  name  im- 
plies, the  bridge  is  to  cross  Burrard  Inlet  at 
the   Second   Narrows,   three   miles   from   the 
First  Narrows  at  the  entrance  to  the  inlet. 

The  bridge  is  to  have  a  swing  span  581  ft.  6  in.  in 
length  between  bearings,  longer  than  any  swing  bridge 
yet  built,  two  main  spans  232  feet  centre  to  centre  of 
bearings,  with  29  spans  of  steel  trestling  for  the  rail- 
way and  15  spans  also  of  steel  trestling  for  the  road- 
way and  sidewalk  on  the  north  side.  The  south  ap- 
proach to  the  end  of  the  swing  span  for  the  railway  is 
250  feet  in  length  and  the  roadway  is  180  feet,  with 
clear  spans  of  108  feet  over  the  Canadian  Pacific  Rail- 
way. The  total  length  of  bridging  for  the  railway  will 
be  3,449  feet  and  for  the  roadway,  2,364  feet. 

There  is  to  be  a  single  track  for  a  steam  railway,  a 
roadway  of  37  feet  5^  inches  between  curbs,  with 
two  central  tracks  for  electric  cars  and  an  8-foot  foot- 
way bracketed  out  from  the  easttrn  trusses.  The 
width  of  the  bridge  from  centre  to  centre  of  trusses 
will  be  59  feet  6  inches. 

On  the  south  side  of  the  Narrows  the  ground  form- 
ation is  a  soft  sandstone  and  rock,  extending  out  to 
mid-channel  and  dipping  under  the  gravel  and  detrital 
formation  on  the  north  side  where  Seymour  Creek  has 
been  forming  a  delta.  The  depth  of  water  in  mid- 
channel  is  96  feet  6  inches  at  ordinary  spring  tides, 
extreme  tides  running  up  to  100  feet  nearly. 

The  swing  span  is  to  be  carried  by  four  wrought 
steel  cylinders  braced  together  and  filled  with  con- 
crete, spaced  49  feet  centres  in  both  directions.  When 
closed  the  southern  end  will  rest  on  a  pair  of  wrought 
steel  braced  columns  re-strung  on  a  pair  of  cylinders 
spaced  59  feet  6  inches  centres  and  on  the  northern 
end  on  braced  wrought  stel  columns  restrung  on  the 
ends  of  a  solid  pier  extending  the  full  width  of  the 
bridge.  The  piers  north  of  mid-channel  will  be  found- 
ed on  the  coarse  gravel  overlying  the  rock,  that  near- 
est the  channel  being  carried  down  below  the  level  of 
the  bottom  of  tlie  channel.  The  north  arm  of  the 
swing  will  be  placed  over  the  fairway  which  is  situ- 
ated south  of  mid-channel.  The  bridge  is  to  give  a 
clear  headway  of  45  feet  above  high  water  of  ordinary 
spring  tides  and  a  clear  waterway  on  each  side  of  the 
supporting  pier  of  225  feet  measured  square  to  the 
line  of  the  span  in  the  open  position. 

The  bridge  cro.sses  the  channel  at  an  angle  of  75 
dcg.  to  the  average  direction  of  the  ebb  and  flood  cur- 
rents.   The  line  of  the  swing  when  open  follows  the 


contour  of  the  bed  of  the  Narrows,  and  affords  a 
minimum  depth  of  35  feet  at  low  water  through  the 
south  opening.  The  bridge  dolphins  will  consist  of 
six  cylinders  on  the  line  of  the  span  when  opened, 
with   heavy  timber  fendering. 

The  swing  span  is  to  be  electrically  operated,  with 
hand  gear  for  standby.  The  locking  of  the  bridge 
closed  and  the  opening  and  closing  of  the  gates  are  al- 
so electrically  controlled,  as  well  as  the  signals  for 
traffic  and  navigation — the  whole  controlled  from  an 
operating  cabin  in  the  usual  manner. 

The  trusses  of  the  swing  and  main  spans  are  to 
be  of  the  Warren  type  with  vertical  suspenders.  The 
north  approach  is  to  be  carried  on  steel  braced  trestles 
spaced  longitudinally  29  feet  centres  and  43  feet  6 
inch  centres  between  the  bents  of  the  adjoining  trest- 
les. Transversely  the  bents  supporting  the  steam 
track  will  be  spaced  8  feet  centres  at  the  top  with  a 
batter  to  the  bases  of  1  in  4^.  The  bents  for  road- 
ways and  electric  car  tracks  and  footway  will  be  ver- 
tical and  spaced  26  feet  centres,  all  supported  on  con- 
crete foundations. 

A  series  of  borings  made  on  the  tide  flats  on  the 
north  side  on  the  proposed  line  were  sunk  to  a  maxi- 
mum depth  of  160  feet  showing  alternate  layers  of 
coarse  and  fine  gravel.  On  the  south  side  the  rock 
formation  gives  a  good  foundation. 

The  design  is  for  a  complete  structure  to  span  the 
inlet.  The  south  approach  is  partly  in  cutting  and 
embankment  and  from  the  end  of  the  trestles  on  the 
north  side  by  banking  to  ground  level. 

The  bridge  will  give  access  to  Vancouver  from 
North  Vancouver  to  the  Pacific  Great  Eastern  Rail- 
way. The  electric  car  interurban  traffic  is  fully  pro- 
vided for,  with  ample  traffic  road  and  footway  accom- 
modation. 

The  bridge  is  designed  according  to  the  require- 
ments of  the  Dominion  Department  of  Railways  & 
Canals,  and  the  work  will  he  manufactured  in  con- 
formity with  the  specifications  of  the  Department. 

The  Engineers  for  the  bridge  are  Sir  John  Wolfe 
Barry,  Lyster  &  Partners,  of  London,  Eng.,  with  whom 
is  associated  the  Vancouver  firm  of  Cleveland  & 
Cameron. 


Messrs.  John  R.  Freeman,  W.  R.  Burr  and  Alfred 
Noble,  consulting  engineers  in  connection  with  the 
Catskill  Aqueduct,  have  asked  that  their  salaries  be  re- 
duced from  $6,000  to  $3,(XX)  per  annum  each,  on  the 
ground  that  the  bulk  of  their  work  has  been  completed. 
The  unusual  request  has  been  granted. 
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Second  narrows  BRIDSE- — general  drawing  of  BrTdge  and  approach  Viaducts 
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Suspension  bridnf  over  Kootenay  River.     From  the  South  bank. 

New   Suspension   Bridge   Spanning   the 

Kootenay   River 


THE  thriving  colony  of  Brilliant,  situated  at  the 
confluence  of  the  Columbia  and  Kootenay 
Rivers,  in  the  West  Kootenay  District,  com- 
prises the  principal  settlement  of  the  Doukho- 
bor  society  in  British  Columbia,  most  of  the  villages* 
in  the  settlement  being  separated  from  the  line  of  the 
Canadian  Pacific  Railway  by  the  two  rivers  mentioned. 
Owing  to  the  rapid  development  of  the  district  in 
the  last  few  years,  the  need  of  a  substantial  bridge  for 
the  purpose  of  affording  communication  with  the  sur- 
rounding country  became  imperative,  and  it  was  de- 

*  A  Doukhobor  village  cansUts  of  two   dwelling  houses,    with   out- 
hotiHCH.  in  which  reside  from  six  to  ten  families. 


cided  recently  to  erect  a  structure  of  the  suspension 
type  to  span  the  Kootenay  River  at  this  point.  An 
excellent  idea  of  the  class  of  bridge  erected  may  be 
gathered  from  the  views  accompanying  this  article, 
the  work  having  been  designed  by  and  constructed  un- 
der the  supervision  of  Mr.  J.  R.  Grant,  of  the  firn.  of 
Cartwright,  Matheson  &  Company,  consulting  engi- 
neers, Vancouver,  and  built  by  the  Doukhobor  societ} . 
with  the  financial  assistance  of  the  provincial  govern- 
ment. The  cables,  towers  and  anchorages  were  design- 
ed for  a  total  live  load  of  155  tons,  while  the  trusse-. 
have  been  designed  for  a  live  load  of  60  lbs.  per  square 
foot  for  the  chords  and  80  lbs.  per  square  foot  for  the 
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Suspension  bridge  over  Kootenay  River.     I  rom  the  C.P.R.  tracks  on  the  North  side. 
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diai^cinals,  the  tloor  being  designed  to  carry  the  weight 
of  a  26,000-lb.  traction  engine,  several  of  which  -.ue 
owned  by  the  society.  The  bridge  has  a  clearance  of 
45  feet  above  high  water.  The  span  is  331  feet  from 
centre  to  centre  of  towers.  I'.elow  the  site  of  the  bridge 
the  river  has  a  width  of  over  500  feet.  The  structure 
itself  has  a  clear  width  of  16  feet,  and  the  roadway 
consists  of  3-inch  plank  on  nine  lines  of  3  x  14-iu. 
Douglas  fir  joists,  the  floor  beams  being  spaced  11  1!. 
6  in.  from  centre  to  centre  and  built  up  of  two  12-u:. 
channels  at  ZOyi  lbs.,  placed  \'/>  in.  back  to  back,  ly^- 
in.  diameter  hanger  rods  passing  between  them.  The 
steel  stiffening  trusses  have  a  depth  of  V  feet,  the  t,ip 
and  bottom  chords  being  built  up  of  two  angles  6  x  6 
X  7/16  ins.,  while  the  diagonals  are  each  of  two  angles 
3><  X  3  X  5/16  ins.  The  top  chords  are  supported 
laterally  at  each  floor  beam  by  knee  braces,  consist- 
ing of  two  angles  S'/y  x  3  x  5/16-in.  The  bridge  is 
braced  laterally  by  round  rods  varying  ivom  one  in'.h 
diameter  plain  rods  to  one  and  one-eighth  inch  dia'n 
ctcr  upset  rods,  and  by  guy  cables  of  1  Ks-inch  gahan- 
ized  plow  steel  wire  rope  with  wire  centre,  attached  at 
points  57-ft.  6-in.  on  each  side  of  the  centre  oi  the 
bridge.  I'lach  of  the  main  suspension  cables  consists 
(if  four  2-in.  galvanized  i)l<>w  steel  wire  ropes,  each 
composed  of  seven  strands  of  nineteen  wires.  The 
sag  is  37  feet  and  the  cables  are  cradled  one  inch  iii 
12  inches,  gi\ing  a  widtli  centre  to  centre  of  saddles  of 


26  ft.  10  in.  Tile  hanger  rods  are  attached  by  colter 
pins  through  pairs  of  bent  plates,  which  grip  the  ropes 
rtrmly  together.  Each  saddle,  consisting  of  a  cast  iron 
seat,  with  grooves  for  each  rope,  moves  on  a  nest  ui 
eight  4-in.  rollers  on  a  steel  base  ])late,  the  whole 
saddle  being  i)r((tected  from  the  weather  by  a  light, 
metal  cover,  luich  cable  is  attached  by  a  steel  socket 
of  two  2^-in.  diameter  bars  which  are  anchored  in 
so'.id  rock.  The  top  of  the  towers  is  46  feet  above  the 
roadway  and  the  two  shafts  forming  a  single  tower  are 
braced  by  cross  girders  with  deep  knee  braces.  These 
towers  are  constructed  of  concrete,  mixed  in  the  pnj- 
portion  of  one  ])ortion  of  cement  to  six  of  aggregate, 
and  are  reinforced  with  plain  round  rods.  The  i)iers 
are  constructed  of  rubble  concrete  mixed  in  the  pro- 
portion of  one  part  of  cement  to  seven  and  one-half 
(jf  aggregate  and  contain  between  40  and  50  per  cent. 
of  large  stones. 

The  difficulties  encountered  during  the  course  of 
construction  will  be  apjireciated  when  it  is  explained 
that  all  the  laborers  employed  were  members  of  the 
Doukhobor  society,  who  were  unaccustomed  to  work 
of  this  character,  and,  with  few  exceptions,  unfamiliar 
with  the  English  language.  On  account  of  these  con- 
ditions Mr.  A.  M.  Truesdell,  the  resident  engineer  of 
the  work,  was  compelled  to  remain  constantly  at  the 
site  during  the  entire  progress  of  the  operations,  most 
of  his  instructions  l)eing  by  means  of  an  interpreter. 


Avoidable  Defects  in  Concrete  Paving 
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By  Frank 

OXCI'lETI'"  can  no  longer  be  regarded  as  in  tiic 
experimental  stage  as  a  surfacing  material  foi 
count}-  roads  and  on  certain  streets  for  city 
and  village  pavements,  it  has  long  1)een  ac- 
cepted as  the  most  suitable  materia!  for  the  foundation 
of  ])avements  for  city  streets,  no  matter  what  material 
is  used  for  the  wearing  surface.  There  has  been  a  great 
deal  of  discussion,  however,  as  tt)  its  suital)ility  lor  a 
paving  material  when  used  for  l>oth  foundaticjii  and 
wearing  surface. 

L"nf(jrtunately  most  of  what  has  lieen  written  bolli 
for  and  against  concrete  for  road  surfaces  has  come 
from  persons  directly  or  indirectly  interested  in  the  sale 
of  cement,  or  on  the  contrarj-,  interested  in  the  pro- 
motion or  sale  of  some  other  materials  for  surfacing 
b(jth  city  pavements  and  coiuitry  roads.  Lhider  such 
circumstances,  no  matter  how  honest  the  writer  may 
attempt  to  be,  his  arguments  and  conclusicjns  almost 
invariably  coincide  with  his  interests.  We.  ha\e  .Scrip- 
ture for  it,  that  "where  the  treasure  is  there  will  tlie 
heart  be  also." 

The  last  five  years  liave  seen  an  immense  yardage 
of  concrete  iiavements  laid  in  the  cities  and  small  towns 
of  the  country  and  a  rather  large  mileage  of  concrete 
laid  on  country  highways.  Michigan,  Wisconsin,  Ill- 
inois and  Iowa  are  the  states  which  seem  to  have  been 
most  active  in  this  work. 

The  writer  has  observed  pavements  built  of  this 
material  in  many  cities,  and  has  seen  all  the  concrete 
roadways  that  have  been  built  in  Michigan,  possibly  75 
miles  in  all.  A  paper  giving  the  results  of  a  rather 
minute  study  of  some  thirty  miles  of  the  concrete  road- 
ways in  Wayne  County,  Mich.,  was  prepared  by  him 
for  the  American  Road  Congress  recently  held  at  De- 
troit, but  as  this  paper  has  been  published  in  full  in 


F.  Rogers 

most  of  the  engineering  journals  no  further  reference 
will  be  made  to  it  at  this  time.  .Vs  to  the  pavements,  it 
must  be  said  that  a  few  of  them  are  without  defects, 
but  most  of  these  can  be  traced  to  the  following  causes  : 
(a)  Too  lean  a  mix;  (b)  A  poor  aggregate;  (c)  Poor 
foundation,  including  inadequate  drainage;  id)  Lack 
of  suitable  e.xpansion  joints  properly  s])aced.  And  it 
should  be  added  that  al)out  all  of  the  observed  defects 
in  concrete  roadways  can  be  traced  to  one  or  more  of 
the  abf)ve  causes. 

Look  Out  For  Lean  Mix 

A  large  percentage  of  the  defects  in  city  and  small 
town  concrete  pavements  may  be  charged  to  a  lean  mix. 
especially  where  two-course  concrete  has  been  laid. 
'I'here  has  been  much  talk  about  satisfactory  pavements 
of  this  kind  at  a  cost  from  75  cts.  to  80  cts.  per  sq.  yd. 
Any  attempt  to  build  concrete  pavements  or  roadvvav."? 
at  these  prices  is  a  sure  hid  for  failure.  Under  favcir- 
able  conditions  and  with  careful  workmanshi]>  the  writ- 
er believes  that  the  two-course  pavement  can  he  made  a 
success.  If  ,so  the  top  layer  must  be  put  on  l)efore  the 
bottom  layer  has  had  time  to  take  the  initial  .set,  and 
the  mix  should  not  be  leaner  than  1  :2'/.  :5  for  the  base, 
nor  than  1  -.Z.^  for  the  top.  I  would  prefer  a  one-course 
concrete  with  a  1:2:3>4  mix,  taking  great  care  in  the 
selection  of  the  aggregate  both  as  to  hardness  and 
tougliness  of  the  crushed  rock  or  pebbles,  and  in  the 
proper  grading  of  both  the  coarse  and  the  line  aggre- 
gate so  that  the  utmost  possible  density  would  be  se- 
cured. 

Experience  thus  far  has  convinced  the  writer  that 
it  is  much  ea.sier  to  secure  a  satisfactory  cement  than 
to  secure  a  suitable  aggregate.  Results  in  Wavnc 
County  seem  to  favor  washed  pebbles  and  .sand  rather 
than   crushed   cob])les   for   aggregate.     This   is   rather 
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liaid  to  account  for  when  one  considers  that  the  peb- 
IjIcs  represent  about  tlie  same  variety  and  character  of 
rocks  that  we  get  in  our  cobbles.  It  is  quite  possible 
that  a  better  gradation  from  fine  to  coarse  is  secured 
with  the  pebbles,  thus  making  a  denser  material.  No 
matter  what  the  theory,  there  can  be  no  question  that 
the  pebble  concrete  makes  the  most  durable  surface 
and  one  which  wears  more  evenly  than  others. 

In  the  accelerated  tests  on  two  sections  of  concrete 
and  two  sections  of  brick  made  at  Detroit  during'  the 
recent  Road  Congress,  the  concrete  in  which  Wiscon- 
sin granite,  a  rock  as  hard  and  tough  as  most  traps, 
was  used  for  the  coarse  aggregate,  wore  much  better 
than  the  section  where  washed  pebbles  were  used.  It 
should  be  stated,  however,  that  the  price  of  Wiscon- 
sin granite  delivered  in  Michigan  is  too  high  to  allow 
it  to  be  extensively  used  as  an  aggregate  either  for 
concrete  pavements  or  roadways.  The  only  materials 
that  are  commercially  available  at  prices  that  can  I)e 
considered  are  washed  pebbles,  crushed  cobbles  and 
limestone.  So  far  the  latter  has  been  used  but  little 
for  road  purposes,  but  I  am  of  the  opinion  that  the  best 
grades  of  lime  rock  are  worth  considering  in  this 
connection,  especially  on  the  secondary  roads.  The 
limestone  (which  is  a  dolomite)  would  at  least  wear 
evenly  which  is  not  true  of  the  cobbles  owing  to  the 
varying  degrees  of  hardness  and  toughness  in  the  dif- 
ferent varieties  of  rocks  found  among  the  cobbles  in 
our  state. 

Watch  the  Foundation 

To  avoid  cracks  the  foundation  must  be  absolutely 
stable  and  free  from  water  at  all  seasons  of  the  year. 
Where  old  travelled  highways  can  be  used  for  the 
foundation  with  only  enough  changes  of  surface  to 
make  a  smooth  sub-grade,  the  conditions  are  ideal. 
Where  such  conditions  are  found  in  Wayne  Comity 
long  stretches  of  roadway  15  ft.  and  16  ft.  wide  may 
be  seen,  perfectly  free  from  longitudinal  cracks.  On 
the  other  hand  any  cut  or  fill  more  than  1  ft.  or  2  ft.  ni 
depth  is  almost  sure  to  produce  longitudinal  cracks  in 
the  concrete,  unless  it  is  very  narrow. 

Experience  has  proved  that  from  25  ft.  to  33  ft.  is  a 
suitable  spacing  for  transverse  joints.  By  way  of  ex- 
periment a  150-ft.  stretch  of  16-ft.  roadwn-  was  laid  on 
Michigan  Ave.,  Wayne  County,  this  vear  without  ex- 
pansion joints  of  any  kind.  Before  the  road  was  open- 
ed to  traffic  nature  had  supplied  the  transverse  joints 
spaced  from  18  ft.  to  26  ft.  with  one  extra  thrown  in 
for  good  measure. 

Any  kind  of  crack  except  the  expansion  joints  in  a 
concrete  roadway  is  some  reflection  on  the  design, 
workmanship,  or  material.  There  is  no  doubt  that  if 
all  the  knowledge  we  now  have  on  this  subject  were 
utilized  in  design  and  construction,  pavements  and 
roadways  of  this  material  could  be  laid  that  would  re- 
main almost  free  from  the  defects  named.  There  is 
some  question,  however,  if  to  do  so  would  not  make  the 
expense  of  the  pavement  or  roadway  so  high  as  to  be 
practically  prohibitive.  So  far  the  cracks  that  have 
been  found  are  not  more  difficult  to  handle  than  the 
expansion  joints  and  apparently  are  not  much  more 
objectionable  except  for  their  unsightly  appearance 
when  repaired.  However,  if  they  should  eventually 
liccomc  too  numerous  they  would  necessarily  cause 
the  destruction  of  the  pavement  or  roadway. 


Permanency  in  Modern  Road  Building 

By  Iverson  C.  Wells' 

THEIRE  are  two  materials  that  make  for  perman- 
ent roads — granite  block  and  vitrified  clay 
brick.  Either  one  of  these  materials  is  durable 
and  wherever  you  see  a  road  that  has  with- 
stood heavy  traffic  conditions  for  years  you  will  find 
that  one  or  the  other  has  entered  into  its  construction. 
Roads  of  clay  brick,  built  five  hundred  years  ago  in 
Holland,  are  still  doing  service  today.  Streets  paved 
with  clay  brick  in  London  three  hundred  years  ago  are 
still  carrying  the  burden  of  the  heavy  traffic  of  the 
world's  greatest  metropolis.  There  are  permanent 
road, — a  highway  that  lasts  only  from  two  or  three 
years  is  not  a  permanent  highway,  and  yet  the  country 
is  .streaked  with  miles  of  just  such  roads  because  of  a 
mistaken  idea  of  economy. 

In  Cleveland,    Ohio,    and     Cuyahoga  County,  the 
commonwealth  in  which  Cleveland  is  located,  there  are 


I  he  waterworks  plants  of  Canada  represent  a  cost 
of  $95,566,496,  according  to  figures  compiled  by  the 
Commission  of  Conservation,  Ottawa. 


North  Woodland  Road,  Cuyahoga  County,  Ohio.      Laid  in 

1906.     Fifteen  feet  wide,  broken  stone  curbs, 

cement  filler,  concrete  base. 

several  hundred  miles  of  vitrified  brick  highways. 
Some  of  these  were  built  more  than  a  quarter  of  a  cen- 
tury ago,  but  because  they  were  constructed  of  per- 
manent material  they  have  not  cost  the  taxpayers  one 
cent  in  repairs  and  are  good  for  many  years  to  come. 
In  Terra  Haute,  Ind.,  there  are  brick-paved  streets  that 
were  constructed  more  than  a  quarter  of  a  century  ago 
and  not  one  cent  of  repairs  has  been  placed  on  them. 
They  are  as  good  today  as  they  were  when  they  were 
laid  and  they  will  continue  to  be  of  service  for  many 
years  to  come. 

Vitrified  brick  is  artificial  granite.  Man  converts 
clay  into  this  artificial  granite  by  the  Same  process 
that  nature  uses  in  making  its  product — by  the  appli- 
cation of  intense  heat,  only  he  accomplishes  his  work  in 
hours  where  nature  has  taken  thousands  of  years.  Vit- 
rified brick,  being  cheap,  durable  and  obtainable  almost 
anywhere,  is  a  popular  material. 

While  vitrified  paving  brick  is  a  most  durable  road 

•Of  the  National  Paving  Brick  Manufacturent'  Af>RociatiorK 
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material,  it  must  be  used  properly^  Even  a  street  or 
road  constructed  of  Bessemer  steel  would  give  way  if 
it  were  not  properly  laid.  Poorly  constructed  brick 
streets  or  highways  are  not  giving  the  taxpayer  the 
full  value  of  his  investment.  Built  right,  a  brick  street 
is  as  smooth  as  sheet  asphalt,  and  it  improves  in  this 
(juality  as  the  years  roll  by.  The  streets  of  Cleveland, 
some  of  the  most  exclusive  boulevards  being  of  brick, 
are  proof  positive  of  this  statement.  Properly  con- 
structed, a  brick  street  is  sanitary,  is  no  noisier  than 
others  and  has  the  advantage  of  being  permanent. 

There  is  but  one  method  recognized  by  the  National 
Paving  Brick  Manufacturers'  Association  for  the  con- 
struction of  a  No.  1  brick  street  or  highway.  Most  of 
Cleveland's  streets  and  the  miles  of  highway  in  Cuya- 
hoga County  are  l)uilt  under  the  specifications  indorsed 
l)y  this  Association.  I'riefly  stated,  this  form  of  con- 
struction calls  for — first  of  all — proper  drainage  for  the 
roadbed.  The  roadbed  must  be  rolled  with  a  heavy 
steam  roller.  (_)n  top  of  this,  six  inches  of  concrete  is 
laid  and  permitted  to  harden.     A  cushion  of  sand  is 


placed  on  the  concrete  and  this  is  well  rolled  to  form 
a  smooth  base  for  the  brick.  On  top  of  this  the  vitri- 
fied brick  are  laid  and  a  cement  filler,  composed  of 
one  part  l^ortland  cement  and  one  part  fine,  sharp  sand. 
is  poured  between  the  interstices.  On  each  side  of  the 
street  expansion  joints  are  placed  and  a  curbing  of 
either  stone  or  concrete.  In  highway  construction, 
four  inches  of  concrete  usually  forms  the  base,  as  the 
traffic  conditions  on  the  country  roads  are  not  as  severe 
as  in  the  cities. 

The  U.  S.  Government  has. indorsed  this  form  of 
construction  and  used  it  exclusively  in  its  road  con- 
struction in  Panama.  The  authorities  will  build 
several  miles  of  vitrified  brick  road  in  Ohio  as  a  part 
of  the  great  national  highway  system  and  as  a  model 
for  similar  construction  work. 

Contrary  to  the  popular  idea,  brick-paved  streets 
cost  little  more  than,  and  quite  often  not  so  much  as, 
the  1)est  constructed  streets  or  highways  of  other  ma- 
terials. They  have  the  economical  merit  of  perman- 
ency and  freedom  from  repairs. 


Suggestions  for  the  Utilization  of  Granite 

Block  Pavements 

By  R.  H.  Gillespie,  Chief  Engineer  of  Sewers  and  Highways,  New  York 


SroXl'',  in  many  forms  has  been  used  for  pave- 
ments from  the  earliest  times.  The  old  Roman 
roads  were  constructed  of  solid  masonry,  iii 
many  cases  as  much  as  three  feet  in  depth,  con- 
sisting of  irregular  shaped  stones  with  interstices  care- 
fully filled  with  smaller  stones,  and  the  surface  finished 
smooth  and  true.  These  roads  were  wasteful  of  ma- 
terial but  remarkable  for  their  durability  and  exces- 
sive cost. 

The  earliest  pavements  laid  in  this  country  were  of 
the  cobblestone  variety,  consisting  of  bank  or  water 
cobbles,  varying  from  four  to  nine  inches  in  diameter, 
embedded  in  earth,  attempts  being  made  to  lay  the 
cobbles  to  a  uniform  surface.  This  style  of  pavement, 
while  cheap,  was  remarkable  for  the  noise  produced  by 
traffic  passing  over  it,  and  it  was  also  very  severe  on 
draft  animals  owing  to  the  constant  jar  from  the  load 
hauled. 

Following  cobblestones  came  what  is  known  as  the 
P>elgian  block.  This  type  of  pavement  was  a  marked 
improvement  over  the  cobblestone,  and  many  miles  of 
it  were  laid  in  New  York  City  and  vicinity.  _  The 
blocks  were  usually  of  trap  rock  quarried  along  the 
west  bank  of  the  Hudson  river,  and  in  size  were  from 
six  to  seven  inches  square  on  top,  about  seven  inches 
in  depth,  with  a  l)ottom  dimension  slightly  less  than 
the  top.  They  were  laid  without  foundation  other  than 
a  sand  bed  and  joints.  While  Belgian  block  was  an 
improvement  on  the  cobblestone,  still  it  was  open  to 
many  similar  objections.  Like  the  cobble  it  was  very 
noisy  and  severe  on  animals,  on  account  of  its  rough- 
ness as  well  as  offering  poor  foothold,  partly  on  ac- 
count of  the  shape  of  the  block  and  partly  on  account 
of  the  smooth  glass-like  siu-face  of  the  individual 
blocks  when  worn  by  traffic. 

Following  the  Belgian  block,  came  the  "specifica- 
tion" Belgian,  which  differed  only  in  that  the  blocks 
were  oblong,  similar  in  shape  to  the  present  day  gran- 
ite blocks,  and  were  open  to  the  same  objections  as  the 


square  block,  except  that  they  afforded  a  better  foot- 
hold for  horses.  Next  came  the  granite  block,  which 
combined  the  good  qualities  of  the  cobble  and  Belgian 
blocks,  with  desirable  qualities  of  its  own.  On  Janu- 
ary 1,  l'J13,  there  existed. in  the  City  of  New  York  312 
miles  of  granite  block  pavement.  It  is  perhaps  reason- 
able to  believe  that  this  type  of  pavement  in  its  pre- 
sent improved  form — and  as  it  is  likely  to  be  further 
improved  in  the  future — will  increase  rather  than  dim- 
inish in  popularity.  Its  noisiness,  which  has  been  its 
chief  objection  in  the  past,  is  materially  reduced  in  the 
improved  block,  and  in  view  of  the  rapid  increase  in 
the  use  of  rubber-tired  vehicles  this  objection,  it  is 
predicted,  will  soon  disappear  entirely.  The  earlier 
l)'avements  of  the  granite  block  type  in  New  York  City 
and  vicinity  were  laid  on  a  sand  foundation  varying 
from  l'/2  to  3  inches  in  depth;  the  blocks  were  from 
eight  to  twelve  inches  in  length,  3^  to  4'/^  inches  in 
width,  and  seven  to  eight  inches  in  depth,  so  dressed  as 
to  lay  joints  not  exceeding  one  inch.  Later  specifica- 
tions reduced  the  maximum  width  of  joint  to  ^4  of  an 
inch.  The  pavement  was  then  sanded,  rammed  and 
sanded  again,  and  after  all  vertical  joints  were  broom- 
ed full,  the  street  was  opened  to  traffic.  In  the  early 
■yO's  a  concrete  foundation  was  provided  for  streets  of 
particularly  heavy  traffic.  The  dimensions  of  the 
blocks,  however,  remained  the  same.  On  the  concrete 
foundation  was  placed  a  sand  cushion  from  one  to  two 
inches  in  thickness,  and  the  blocks  laid  with  all  vertical 
joints  tilled  with  hot  tar  and  gravel. 

Early  in  1911  the  engineers  of  the  various  Boroughs 
of  the  city  revised  the  specifications  to  provide  for  the 
so-called  improved  block.  There  was  no  concerted 
action,  however,  in  this  respect.  Manhattan  specified 
a  block  7  to  11  inches  long,  3}4  to  -iyi  inches  wide  and 
4j4  to  5>4  inches  deep,  dressed  to  lay  }i  inch  joints. 
The  Bronz  block  was  6  to  9  inches  long,  Syi  to  4}i 
inches  wide,  and  5  to  5,'/2  inches  deep,  dressed  to  lay  ^- 
inch  joints,  while  the  Brooklyn  block  did  not  agree 
with  either,  with  the  result  that  the  quarrymen  w-ere  at 


170 


THE    CONTRACT     RKCORD 


sea  and  hesitated  to  get  out  large  quantities  of  blocks 
in  advance  of  actual  orders. 

Manliattan  laid  its  first  improved  block  pavement 
on  l'"ourtIi  Avenue,  between  8tli  Street  and  23rd  Street. 
The  r.rou.x  on  Teasdale  Place,  between  Boston  Road 
and  Cauldwell  Avenue — tlie  former  being  a  street  of 
heavy  commercial  traffic,  the  latter  a  street  of  light 
traffic  but  with  a  9.6  per  cent,  gradient.  Each  was  laid 
under  the  specification  peculiar  to  the  respective 
Boroughs  as  to  the  size  of  blocks  and  dressing.  The 
vertical  joints  of  the  Fourth  Avenue  pavement  were 
filled  with  hot  paving  cement  and  coarse  sand,  and  cost 
$3.55  per  scjuarc  yard  including  foundation;  Teasdale 
Place  with  I'ortland  cement  grout  mixed  in  proportion 
of  one  part  cement  and  two  parts  Cow  Bay  sand,  and 
cost  $4.85  per  square  yard  including  foundation.  The 
high  price  on  this  contract  was  probably  due  to  the 
small  called  for  (725  square  yards).  During  1912,  large 
areas  of  tiiis  type  of  pavement  were  laid  under  the 
standard  specifications  for  improved  block.  The  re- 
ports for  the  year  ending  December  31,  1912,  for  Man- 
liattan and  The  Bron.x  indicate  these  areas  as  follows : 

Manhattan — Improved  Granite  Block 156,000  sq.  yds.   (7.52  miles) 

Jtronx — Improved  Granite  Block 54,975  sq.  yds.   (2.22  miles) 

Manhattan — Special  Imp.  Granite  Block   . . .     103,000  sq.  yds.   (4.17  miles) 

the  latter  differing  from  the  former  in  that  the  joints 
are  f^  of  an  inch  instead  of  J^  inch.  All  the  Bronx  im- 
proved granite  pavements  have  joints  grouted  with 
i'ortland  cement  mortar,  and  all  those  laid  in  Manhat- 
tan are  laid  with  paving  cement  and  sand.  The  average 
cost,  including  a  6-inch  concrete  base,  in  Manhattan 
has  been  about  $4.50  per  square  yard  and  in  the  Bronx 
$4.18  per  square  yard.  C"ontracts  are  now  in  force  or 
in  preparation  for  extensive  areas  of  this  type  of  pave- 
ment. 

Recently  a  granite  pavement  was  laid  in  the  Brook- 
lyn Navy  Yard  similar  to  the  Durax  and  Kleinpflaster 
block  pavements  of  England  and  Germany.  The  blocks 
were  manufactured  in  Salisbury,  North  Carolina,  with 
an  imported  Sett  making  machine  and  were  smooth 
and  uniformly  2^  x  Syi  head  dimensions.  On  ac- 
count of  this  uniformity  in  size,  the  laying  in  concentric 
circles  or  segments  as  practiced  in  luirope  had  to  be 
abandoned,  and  the  blocks  laid  in  straight  lines  or  in 
arcs  of  circles  of  long  radii.  The  pavement  was  laid  bn 
concrete  with  a  cushion  of  stone  chips  5^-in.  in  depth, 
the  joints  were  tilled  with  the  same  material  and  poured 
with  hot  paving  pitch.  While  this  type  of  pavement 
has  been  used  extensively  in  Europe  and  has  given  ex- 
cellent results  under  heavy  traffic  conditions,  it  is  be- 
lieved that  though  it  may  be  an  economical  pavement 
abroad,  owing  to  the  lack  of  quarries  furnishing  suit- 
able stone  and  the  necessity  of  making  use  of  small 
fragments  that  cannot  be  used  for  other  purposes,  as 
well  as  the  low  cost  of  labor,  that  in  this  country  where 
there  are  many  suitable  quarries,  and  where  labor  is 
very  costly  and  entirely  inex|)erienced  in  laying  this 
type  of  pavement,  the  materially  higher  cost,  as  com- 
pared with  the  cost  of  improved  blocks  as  at  present 
laid,  would  hardly  seem  justified. 

In  l'J08  the  suggestion  was  made  to  the  Bronx 
authorities  as  to  the  advisability  of  making  use  of  the 
old  granite  blocks  by  splitting  and  redressing  them. 
The  scheme  met  with  ap])roval  and  a  contract  was  got- 
ten out  for  repaying  Webster  .Avenue  from  165th  Street 
to  171st  Street,  with  the  result  that  an  excellent  pave- 
ment was  obtained  at  very  low  cost.  There  has  been 
practically  no  maintenance  cost  since  the  contract  was 
completed,  and  the  jiavement  at  the  prc-^ent  time  is  in 
very  satisfactory  condition.    The  blocks  laid  on  sand. 


under  the  old  specifications,  are  in  most  cases  fully  up 
to  the  length  specified;  in  fact,  a  considerable  propor- 
tion run  from  12  to  14  inches  in  length  and  are  rarely 
less  than  7  inches  in  depth.  The  splitting  and  dressing 
consists  in  breaking  the  blocks  running  in  length  from 
11  inches  up,  in  two,  using  the  broken  face  as  the  head 
and  dressing  the  ends  and  sides  to  lay  yi  inch  joints. 
The  finished  blocks  are  from  G'/i  to  8  inches  long,  S'/j 
to  4^  inches  wide,  and  Syi  to  O'/z  inches  deep.  Blocks 
shorter  in  length  than  11  inches  are  reheaded  where 
necessary,  dressed  to  lay  the  required  joints,  and  as  a 
rule  are  used  along  the  street  railway  tracks.  As  the 
blocks  are  dressed  they  are  piled  along  the  sidewalk 
until  the  concrete  is  in  readiness  for  the  pavement.  The 
blocks  are  laid  in  the  usual  manner,  in  rows,  at  right 
angles  to  the  curb  line  on  a  6-inch  1 :3 :6  concrete  foun- 
dation with  a  IJ^-inch  sand  cushion.  Up  to  November, 
1913,  207,150  square  yards,  or  7.96  miles  of  this  type  of 
pavemeiU  had  been  laid  in  the  Borough  of  The  Bronx, 
all  of  it  with  vertical  joints  filled  with  Portland  cement 
grout,  at  an  average  cost  (if  $1.21  per  scjuare  yard,  ex- 
clusive of  concrete  base,  as  compared  with  an  average 
cost  of  $3.20  per  square  yard  for  new  improved  granite 
block  exclusive  of  foundation. 

During  the  past  four  years  all  the  improved  and  re- 
dressed granite  pavements  in  the  Bronx  have  been  laid 
with  joints  filled  with  Portland  cement  grout,  while  in 
-Manhattan  and  the  other  Boroughs  they  have  been  fill- 
ed for  the  most  part  with  paving  cement  or  paving  ce- 
ment and  gravel.  The  writer  is  of  the  opinion  that 
under  like  conditions  a  thoroughly  and  well  grouted 
granite  pavement  will  give  better  results  than  one 
where  paving  cement  and  gravel  are  used,  it  is  more 
easily  cleaned,  is  apt  to  shed  water  more  readily,  is 
slightly  smoother,  and  there  is  less  tendency  for  the 
blocks  to  turtle  back.  There  is  one  temporary  but 
serious  objection,  while  it  lasts,  to  the  grouted  pave- 
ments, that  should  be  noted,  viz.,  the  interference  and 
inconvenience  to  business  interests  along  the  line  of 
the  street  due  to  the  time  that  the  street  must  be  kept 
free  from  traffic  while  awaiting  the  setting  of  the  grout. 
This  time  should  be,  under  the  most  favorable  condi- 
tions, not  less  than  one  week.  Still  it  is  quite  prac- 
ticable to  pave  half  a  street  at  a  time  and  thus  to  some 
extent  minimize  this  objection. 

P'or  streets  which  are  called  upon  to  accommodate 
a  large  amount  of  heavy  commercial  traffic,  the  pave- 
ment of  the  granite  block  type,  whether  new  or  redress- 
ed, whether  grouted  or  tarred,  under  the  present  speci- 
fications, will  prove  more  economical  and  generally 
satisfactory  than  pavements  of  perhaps  any  other  type 
on  account  of  its  adaptability  to  any  grades,  its  non- 
slipperiness,  its  sanitariness,  and  its  durabiHty.  Its 
chief  objection,  noisiness,  as  stated  before,  is  elimin- 
ated to  some  extent  by  the  use  of  a  smoother  block, 
and,  further,  by  the  advent  and  increasing  use  of  rubber 
tired  motor  ff)r  iron-shod,  horse-drawn  vehicles. 


.\  concrete  hardening  material  now  being  introduc- 
ed in  the  United  -States  contains  95  per  cent,  iron  dust, 
which  is  mixed  with  cement  for  fini.shing  the  surface  of 
concrete  floors.  From  15  lb.  to  25  lb.  of  the  material  is 
mixed  with  100  lb.  of  the  cement  while  dry,  and  one 
part  of  this  mixture  to  two  parts  of  sand  makes  the 
slurry  for  the  top  coat,  which  varies  from  yi  in.  to  1  in. 
in  thickness.  It  is  .said  to  make  a  hard  and  durable 
floor,  which  is  waterproof  and  not  slippery.  The  har- 
dening material  is  used  also  to  make  new  concrete  ad- 
here to  old  concrete  in  repair  work. 
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Break  in  the  Montreal  Conduit  and  Method 

of  Making  Repairs* 


A  SERIOUS  "blow-out"  of  a  portion  of  the  re- 
inforced concrete  conduit  which  conveys  the 
miHiicipal  water  supply  of  Montreal  occurred 
on  December  25,1913,  and  until  January  2, 
1914,  when  the  conduit  was  again  successfully  placed 
in  service,  the  city  was  plunged  into  the  confusion  and 
distress  incident  to  a  partial  water  faminef  An  offi- 
cial report  on  the  cause  of  tlie  break  and  the  general 
condition  of  the  conduit  is  being  prepared,  at  tlie  in- 
stance of  the  proper  city  officials,  by  J.  A.  Jamieson  and 
P.  W.  St.  George.  The  gist  of  that  report  will  be  pre- 
sented to  our  readers  when  it  becomes  available  for 
editorial  use.  Pending  the  receipt  of  the  report  men- 
tioned we  have  prepared  the  following  statement  re- 
lative to  the  failure  of  the  conduit  and  to  the  methods 
employed  in  repairing  it.  The  present  article  is  based 
on  information  derived  from  various  sources. 

Section  of  Conduit. — Figure  1,  herewith,  shows  a 
cross-sectional  view  of  the  concrete  conduit  which 
failed.  I'lgure  2  is  a  diagrammatic  cross-section  show- 
ing the  relative  position  of  the  old  and  new  canals  and 
the  conduit. 

The  smaller  canal  shown  in  Fig.  2  was  formerly 
used  to  conduct  the  water  supply  of  the  city  from  the 
St.  Lawrence  river.  About  five  years  ago  the  rein- 
forced concrete  conduit  was  built  and  since  then  the 
work  of  enlarging  the  first  canal  has  been  prosecuted 
at  intervals.  The  new  canal  is  to  furnish  water  for 
power  and  industrial  purposes.  The  primary  cause  of 
al)andoning  the  old  canal  was  that  the  water  it  carried 
was  exposed  to  serious  contamination. 

The  old  canal  had  a  width  at  the  water  line  of  80  ft. 
and  a  depth  of  8  ft.  The  old  canal  was  widened  to  140 
ft.  and  its  depth  increased  to  14  ft.  under  a  contract 
awarded  in  1910.  Work  on  the  canal  widening  was  be- 
gun in  1877,  long  before  the  enclosed  concrete  conduit 
was  thought  of,  but  a  change  in  plan  soon  led  to  the 
cessation  of  excavation  operations  and  they  were  not 
resumed  until  after  the  concrete  conduit  was  in  use. 

As  shown  in  Fig.  1  the  conduit  is  of  the  horseshoe 
type,  the  radius  of  the  invert  being  13  ft.  The  greatest 
inside  height  of  the  section  is  7  ft.  3>^  ins.  and  the 
greatest  width  is  9  ft.  The  inside  width  of  the  bottom 
segment  is  7  ft.  2^  ins.  The  thickness  of  the  concrete 
at  the  top  and  bottom  is  8  in.  and  at  the  level  of  the 
greatest  width  of  section  it  is  12  ins.  The  concrete  is 
1:2:5  mixture  reinforced  with  No.  7  and  No.  12,  Bir- 
mingham gage,  Clinton  wire  mesh,  the  larger  strands 
being  4  ins.  and  the  latter  12  ins.  apart.  The  soil  tra- 
versed by  the  conduit  ranges  from  limestone  to  clay. 
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i'lie  Stability  of  the  latter  soil  is  dependent  upon  its 
moisture  content.  Where  the  surrounding  soil  was  un- 
stable the  reinforcement  extends  entirely  around  the 
conduit  section.  Where  the  foundation  was  stable  the 
reinforcement  was  carried  1  ft.  within  the  outer  ends 
of  the  bottom  segment  of  the  section.  The  size  of 
stone  specified  for  this  construction  was  up  to  1^  ins. 
in  greatest  dimension  for  the  portion  below  the  great- 
est horizontal  width  of  the  section  and  up  to  }i  ins.  in 
the  balance  of  the  section.  It  was  further  specified  that 
the  wire  cloth  should  not  at  any  point  be  closer  than 
3  ins.  to  the  inner  surface  of  the  conduit.  The  capacity 
of  the  conduit  is  50,000,000  Imp.  gals,  per  day.  The 
length  is  27,300  ft.  and  the  grade  1  in  5,000.     When 
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Line  of  Excavation 
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'  Filled  with  Small  Boulders 
around  Tiles. 

-Typical  cross-section  of  reinforced  concrete 
conduit  which  failed. 


carrying  the  normal  flow  the  hydraulic  grade  line  is 
only  from  5  to  10  ft.  above  the  top  of  the  conduit. 

The  larger  canal,  shown  in  Fig.  2,  was  completed 
under  a  contract  awarded  in  1910,  and  almost  as  soon 
as  this  work  was  finished  a  further  widening  and  deep- 
ening of  the  canal,  to  174  ft.  and  18  ft.,  respectively, 
was  decided  upon.  This  final  enlargement  of  the  canal 
section  has  been  carried  on  by  the  Cook  Construction 
Company.  The  new  canal  bottom  is  5  ft.  lower  than 
the  invert  of  the  concrete  conduit  at  the  point  where 
the  accident  occurred,  and  at  that  point  the  canal  side 
slope  is  only  17  ft.  from  the  conduit. 

About  the  middle  of  December  the  contractor  had 
about  excavated  the  canal  section  to  its  full  size  at  the 
point  where  the  break  in  the  conduit  subsequently  oc- 
curred. The  excavation,  which  was  in  clay  at  this 
point,  was  made  b\-  means  of  a  drag  line  machine 
which  moved  parallel  to  the  canal.  This  excavating 
machine   was  a   short   distance  from   the   conduit,   tlie 


Canal  Before  Enlargements- 
Water  Line-  f-"' 


^larged  ^^^^^^il^j^^r^  Canal 

Concrete  Condurt  / 

Fig.  2  —Montreal  Water  Conduit— Sectional  diagram  showing  relative  positions  of  old 
canal  and  its  first  enlargement  and  the  water  supply  conduit. 

(The  seiionil  enliirgemont  of  the  canal,    which    was  under  way  at  the  point  whore  the    blowout 
occurred,  is  4  ft.  deeper  and  31  ft.  wider  than  Urge-st  canal  above  shown. I 
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conduit  being  between  the  scraper  and  the  canal.  The 
scraper  was  on  about  5  ft.  of  spoil  from  the  canal  exca- 
vation. This  made  the  depth  of  filling  over  the  con- 
duit about  10  ft.  At  the  time  mentioned  it  was  noticed 
that  the  conduit  was  leaking,  .so  excavation  operations 
were  suspended.  The  leaking  portion  of  the  aqueduct 
was  exposed  and  tiie  cracks  through  whicli  the  leakage 
occurred  were  calked.  Stone  and  sand  for  filling  were 
also  deposited  back  of  a  line  of  sheet  piling  set  between 
conduit  and  canal.  This  repair  work  was  completed 
two  days  before  the  blow-out  occurred  but,  as  develoi)- 
nients  indicate,  it  was  of  no  avail. 

A  strip  of  the  conduit  concrete  60  ft.  long  and  2  ft. 
wide,  on  the  canal  side,  gave  way  on  the  evening  of 
Christmas  Day.  The  conduit  was,  of  course,  soon  emp- 
tied and  Montreal  was  without  an  adequate  supply  of 
water  until  the  evening  of  January  2.  The  conduit 
head  gates  were  closed  as  soon  as  the  break  occurred. 

Method  of  Making  Emergency  Repairs 

A  local  iron  works  was  given  a  rush  order  to  get  out 
seven  18  ft.  lengths  of  riveted  steel  pipe,  7  ft.  in  dia- 
meter and  y2  in.  thick.  While  the  pipe  was  being  made 
the  entire  section  of  the  conduit  was  torn  out  for  the 
full  length  of  the  break.  The  bucket  of  the  drag  line 
excavator  previously  mentioned  was  used  as  a  batter- 
ing ram  to  break  out  the  concrete.  It  took  almost  two 
days  to  clear  away  the  portion  mentioned. 

The  steel  pipe  was  placed  in  the  conduit  in  such  a 
manner  that  it  extended  across  the  break  and  2i2  ft. 
farther  at  each  end.  Adjacent  sections  of  the  pipe  were 
bolted  together  by  means  of  angle  iron  flanges,  which 
were  riveted  to  the  inside  of  the  pipe.  The  placing  ,it 
these  flanges  inside  instead  of  outside  the  pipe  caused 
embarrassment  later  on,  as  will  be  described. 

The  entire  length  of  lap  between  the  concrete  and 
the  steel  pipe  was  filled  to  form  a  seal.  At  the  ends  of 
the  steel  pipe  bulkheads  were  laid  up,  between  the  pipe 
and  conduit,  of  brick  in  bitumen.  The  remaining  por- 
tion of  the  seal  was  made  by  concrete  deposited  around 
the  pipe  through  holes  drilled  for  that  purpose  through 
the  top  of  the  conduit.  Use  was  also  made  of  cement 
in  bags,  presumably  for  the  outer  ends  of  the  lap,  and 
of  grout  applied  by  the  cement  gun.  An  effort  was 
made  to  hasten  the  setting  of  the  concrete  by  introduc- 
ing live  steam  into  the  conduit  and  by  banking  coke 
fires  against  the  exposed  portion  of  the  pipe. 

As  soon  as  the  seal  was  completed  as  described  the 
head  gates  were  opened  and  it  was  at  once  apparent 
that  the  repairs  made  were  inadequate.  Leaks  occur- 
red through  the  seal  and  also  through  the  bolted  flange 
joints  which  were  provided  with  rubber  gaskets.  Since 
the  bolts  were  inside  the  pipe  it  was  necessary  to  empty 
the  conduit  in  order  to  tighten  them.  Men  entered  the 
conduit  through  a  manhole  in  the  exposed  portion  of 
the  pipe  line  and  tightened  up  the  bolts.  The  seal  be- 
tween pipe  and  conduit  was  also  improved,  and  ths 
new  concrete,  which  was  carefully  placed,  was  given  24 
iiours  in  which  to  set  before  the  gates  were  again  open- 
ed. Tliis  time  the  repair  was  a  success.  Since  the  head 
gates  were  opened  on  the  evening  of  January  2  the 
normal  supply  of  water  has  been  delivered  through  the 
conduit  to  the  city. 

While  the  municipal  conduit  was  out  of  service  the 
city  was  iiartially  supplied  with  water  through  connec- 
tions l)etween  the  city  mains  and  the  mains  of  the  dis- 
tribution system  of  the  Montreal  Water  and  Power 
Company.  .About  30  per  cent,  of  the  normal  supply 
was  furnished  in  this  manner.  Some  water  was  distri- 
buted by  means  of  portable  tanks  on  carts. 


Safeguarding  Heating  Pipes 

EVEN  the  comparatively  low  heat     of     hot  air 
ducts,  steam  and  hot  water  pipes  is   unsafe 
to  trust  without  special  safeguards,  says  the 
American   Carpenter.     It  is   a   generally   ac- 
cepted fact  that  wood  charred  very  slowly  ignites  be- 
low the  temperatures  required  for  ordinary  charcoal. 

.-\  hot-air  pipe  can  get  too  hot  to  touch  comfort- 
al;!y:  it  must  always  be  of  metal.  It  is  recommended 
not  to  place  these  inside  of  wood  partitions  at  points 
nearer  than  eight  feet  from  the  furnace,  to  allow  six 
inches  between  bare  woodwork  and  the  pipes,  and  in 
partitions  or  closets  to  enclose  each  in  a  tin  pipe  at 
least  one  inch  larger  than  itself  or  to  protect  the  near- 
est wood  with  a  tin  shield  set  out  from  the  wood  one 
and  one-half  inch  from  the  pipe.  Or  the 
pipe  can  be  encased  in  metal  lath,  plastered,  provided 
there  is  seven-eighths  of  an  inch  of  plaster  outside  the 
metal  lath.  On  horizontal  pipes,  a  clearance  of  three 
inches  between  wood  and  the  protecting  covering  is 
recommended. 

Steam  and  hot  water  pipes  should  be  two  inches 
from  bare  woodwork,  or  one  inch  from  that  with  a 
metal  shield,  and  be  centered  in  a  metal  tube  of  one 
inch  larger  diameter  where  passing  floors  or  partitions 
with  a  cap  at  the  floor.  Indirect  radiator  boxes  or 
similar  casings  should  be  lined.  To  economize  heat, 
steam  and  hot  water  pipes  are  frequently  covered,  but 
it  is  dangerous  to  apply  a  covering  which  can  burn, 
and  some  of  the  trade  articles  have  in  the  past  been 
found  to  possess  that  danger.  For  economical  reasons 
it  is  well  to  select  one  which  is  as  little  subject  to  dis- 
integration from  steam  or  water  leakage  as  possible. 

A  register  in  the  floor  to  heat  one  room  from  an- 
other below  is  an  opening  which  directly  violates  the 
principle  of  preventing  the  upward  passage  of  fire,  and 
is  therefore  objectionable. 

A  Substitute  for  Cement 

In  Turkey,  where  cement  is  not  used  or  hardly 
known,  a  substitute  has  been  found  that  has  met  with 
rather  good  results  when  applied  in  exposed  places,  in 
filling  crevices  in  water  pipes,  covering  joints  in  stone 
floors,  in  fountains,  and  for  numerous  other  purposes 
where  cement  would  be  required.  The  mixture  is  as 
satisfactory  in  water  as  in  exposed  places,  but  it  must 
be  allowed  to  become  thoroughly  dry  before  it  is  sub- 
merged. The  mi.xture  is  slaked  lime,  linseed  oil,  and 
cotton  fiber.  Generally  a  hollowed-out  stone  is  used, 
although  a  flat,  hard  surface  will  answer,  and  the  pro- 
cess is  started  by  pouring  the  oil  on  a  handful  of  cotton, 
after  which  the  lime  is  dusted  in.  It  is  then  kneaded 
until  the  whole  is  thoroughly  mixed  and  about  the  con- 
sistency of  dough.  The  more  it  is  kneaded  the  better 
it  becomes.  This  compound  has  undergone  a  severe 
endurance  test  at  this  consulate.  Two  years  ago  the 
stone  floor  in  the  balconj'  on  the  north  side  of  the  house 
leaked  in  several  places  and  rotted  the  woodwork  sup- 
porting the  balcony.  The  floor  was  finally  taken  up, 
new  timber  added,  and  th-e  stone  flags  again  put  down. 
Between  each  stone  this  mixture  was  forced  in  and 
smoothed  over  the  joints.  It  took  several  days  for 
hardening,  the  oil  spread  out  on  the  stones  for  about 
half  an  inch  from  each  joint,  leaving  a  slight  mark,  but 
the  compound  soon  hardened  like  cement,  and  to-day 
the  surface  over  the  part  where  the  stones  are  joined  is 
as  hard  and  smooth  and  water-tight  as  if  cement  had 
been  used. 
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Economic  Conduit  Location 

Diagram  to  Assist  in  Selecting  Proper  Type  of  Struc- 
ture for  Varying  Topographical  Conditions 

EVERY  conduit  carrying  water,  unless  located  in 
a  country  of  uniform  topography,  changes  at 
certain  points  from  one  type  of  construction  to 
another  for  the  sake  of  economy  and  safety. 
Rarely  does  a  conduit  of  any  great  length  consist  en- 
tirely of  canal  section.  It  changes  to  flumes,  siphons, 
pipes,  bridge  flumes  or  tunnels  as  demanded  by  the  pre- 
vailing conditions.  The  points  of  change  are  deter- 
mined not  only  by  the  slope  of  the  ground,  material  en- 
countered and  local  conditions,  but  also  by  economic 
considerations.  In  a  paper  printed  in  the  "Proceed- 
ings" of  the  American  Society  of  Civil  Engineers  for 
December,  1913,  Mr.  C.  E.  Hickok  explains  a  diagram, 
evolved  by  him,  giving  the  equivalent  lengths,  from  an 
economic  standpoint,  of  various  types  of  conduit. 

Tunnel  or  Open  Cut? 

This  diagram  is  so  constructed  that  when  a  locat- 
ing engineer  comes  to  a  point  where  he  must  decide 
whether  to  tunnel  through  a  ridge  or  follow  the  grade 
around  it  with  a  canal,  he  measures  the  length  of  the 


two  possible  routes  and  decides  the  question  by  means 
of  the  diagram.  This  not  only  eliminates  loss  of  time 
but  assures  a  comparison  between  the  alternatives  as 
to  first  cost,  depreciation,  head  and  evaporation  and 
seepage  loss  values,  interest,  taxes,  inspection  and  re- 
pairs. 

Assume  a  case  where  the  project  under  considera- 
tion is  to  be  used  for  irrigation  and  hydro-electric  pur- 
poses, and  where  the  conduit  has  a  capacity  of  44.6 
sec.-ft.  and  a  slope  of  0.1  per  cent.  Four  types  of  con- 
duit to  be  used  are  shown  in  the  accompanying  draw- 
ing. 

Obviously  each  foot  in  length  of  conduit  saved 
means  a  .saving  in  head  loss,  as  well  as  in  evaporation 
and  seepage  losses.  The  value  of  this  saving  is  as- 
certained in  the  following  way,  taking  1,000  ft.  of  con- 
duit : 

Head  Loss. — A  conduit  1,000  ft.  long  dissipates  1 
ft.  head.  With  a  discharge  of  44.6  sec.-ft.  and  77  per 
cent,  efficiency  the  horse-power  value  is  (1  x  44.6  x  62.5 
X  0.77)/550  =  3.9  h.p.  =  2.8  kw.  Subtracting  10  per 
cent,  for  transmission  and  transformer  losses,  the  result 
is  2.61  kw.  at  $55  =  $143.50. 

Evaporation  Loss. — Assuming  an  evaporation  of  5 
ft.  per  annum  (8  x  1000  x  5.0)/43560  =  0.915  acre-ft. 
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Equivalent  Lengths  of  Various  Conduits 

Ba.skd  on  Esti.mated  Orioinal  Cost,  Annual  Expknsks   and   1'roducing   Valuk  ok 
One  Linear  Foot  of  Conduit 

General  Formula.—  y  (Cy)  =  x  (Cs)  +  (x  —  y)  V  +  x  (ylx)  —y  (A,)  where  Cy  =  estimated  cost  per 
toot  of  conduit  above  line;  Ay,  estimated  annual  expen.se  per  foot  of  conduit  above  line  capitalized  at 
10  per  cent;  Cx,  estimated  cost  per  foot  of  conduit  below  line;  Ax,  estimated  annual  expense  per  foot  ot 
conduit  below  line  capitalized  at  10  per  cent :  and  V,  estimated  value  of  one  foot  of  canal  for  power  and 
irrigation  purposes  =  $2.53.     Tunnel  is  credited  with  10  cents  per  foot  for  saving  in  evaporation 


Values  Used 

„                                                                                                                                  Original  Annual 

Type  of  conduit                                                                                                               cost  per  ft.  expenses  per  ft. 

Tunnel    116.50  $1.98 

Concrete-lined  canal   2.30  0.325 

Concrete  flume   4.28  0  579 

48-in.  steel  siphon,  100-ft.   head 5,88  0  961 

48-in.  steel  siphon,  200-ft.  head .' 7.46  1211 

48-in.  steel  siphon.  300-f t.  head ■ 10.64  1.714 

Steel  flume   5.58  0.887 

Steel  siphons  are  credited  with  $1.10  per  foot  for  saving  in  evaporation  and  seepage. 

Example:    4000  ft.  of  concrete-lined  c.inal  can  economically  he  replaced  by  less  than  S32  ft.  of  tunnel. 
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per  year  =  0.0025  acre-ft.  per  24  hours  =  0.00125  sec- 
ft.  with  a  head  of  1500  ft.;  (0.0012.S  x  1500  x  62.5  x 
0./7)/550  =  0.162  li.p.  =  0.121  kw.  Subtracting  10  per 
cent.  fi>r  transniis.sion  and  transformer  losses,  the  re- 
sult is  0.10"^  kw.  at  $55  =$6. 

Seepage  Loss. — l'"roin  tests  made  t>y  Messrs.  El- 
wood  -Mead  and  B.  A.  l'"tchcverry  at  the  University 
of  Cahfornia  it  is  concluded  that  tlic  rate  of  percola- 
tion tlirongi)  a  3-in.  canal  lininji  under  a  head  of  3.5 
ft.  is  about  0.0043  ft.  per  hour,  or  0.103  per  24  liours; 
(«  X  1(X)  X  0.103 )/43560  =  0.018X  acre-ft.  per  24  hours 
=  0.(X)')4  .sec.-ft.,  and  (0.0094  x  l.=i00  x  62.5  x  0.77)/550 
=  1.23  ii.p.  =  0.92  kw.  Subtracting,'  10  per  cent,  the 
result  is  0.828  kw.  at  $55  =  $45.54. 

'I'he  total  annual  power  loss  is  $143.50  +  6  +  45.54 
=  $195.04.  This  amount  capitalized  at  10  per  cent. 
is  $1,950.40,  or  $1.95  per  foot. 

Irrigation  Losses 

'l"he  value  0.0025  acre-ft.  in  24  hours  from  the  fore- 
going =:  0.00125  sec.-ft.  =  0.0625  miner's  inch.  As- 
sume 25  i)cr  cent,  evaporation  loss  before  delivery  to 
consumer.  Then  0.047  miner's  inch  at  $0.40  per  day 
makes  $6.86  per  year  loss  by  evaporation. 

The  value  0.0188  acre-ft.  per  24  liours,  from  the 
foregoing  =  0.0094  sec.-ft.  =  0.47  miner's  inch.     Sub- 
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Selected  types  of  conduit  used  for  establishing^diagram. 

tracting  25  per  cent,  loss  gives  0.353  miner's  inch, 
which  at  $040  per  day  makes  $51.64  per  year  loss  by 
seepage. 

The  total  annual  irrigation  los.s  is  $6.86  -f-  51.64  = 
$58.50.  This  amount  capitalized  at  10  per  cent,  is 
$585  or  $0,585  per  foot. 

Resume 

The  power  loss  per  foot  is  $1.95;  irrigation  lo.ss 
per  foot,  $0.585 ;  total  loss  per  foot.  $2,535.  The  first 
cost  and  the  annual  charges  of  each  tvpe  of  conduit 
are  next  computed.  The  annual  charges  are  taken  as 
consisting  of  the  following  items:  Interest,  deprecia- 
tion, taxes,  inspection,  and  repairs.  The  annual 
charges  of  each  conduit  are  capitalized  at  10  per  cent, 
and  added  to  its  first  cost,  which  gives  a  figure  having 
.1  rial  comparative  value.  F<ir  instance,  the  compari- 
;-nii  between  a  lined  canal  and  a  concrete-lined  tunnel 
is  obtained  as  follows: 

I'or  concrete-lined  canal  the  lirst  cost  per  foot  for 
exi-avatK.n.  2  cu.  yd.  at  $0.36,  is  $0.72;  for  ccmcrete, 
4.25  cu.  ft.  at  $10.20  per  cubic  vard.  the  cost  is  $1  57 
Uic  t.)tal  cost  IS  $<2.2'K  The  annual  charges  are-  In- 
terest at  10  per  cent..  $0.23 ;  dei.reciation  at  2  per  cent. 
$0,046;  taxes,  $0.01'»:  inspection.  $0.01  ;  repairs,  $0.02; 
vr  a  total  of  $0.32.-».     Capitalized  at  10  per  cent    th's 


makes  $3.25,  or  together  with  $2.29,  the  first  cost,  a 
total  of  $5.54. 

Concrete-Lined  Tunnel 

Excavation  for  concrete-lined  tunnel,  2.25  cu.  yd. 
at  $5.50,  costs  $12.40;  concrete  and  forms  cost  $4.10. 
or  a  total  of  $16.50.  The  annual  charges  are:  Interest 
at  10  per  cent.,  $1.65;  depreciation,  at  1  per  cent. 
$0,165;  taxes,  $0,137;  inspection,  $0.01;  repairs,  $0.02 
—total,  $1,982. 

Capitalized  at  10  per  cent,  this  makes  $19.82,  whivH, 
together  with  the  first  cost,  gives  a  total  of  $36.32. 

It  is  evident  if  the  conduit  is  shortened  bv  build- 
ing the  tunnel  that  the  first  cost  and  the  capitalized 
annual  C(5st  of  the  tunnel  can  exceed  the  first  cost  and 
the  capitalized  annual  cost  of  the  canal  by  an  amount 
equal  to  the  length  of  conduit  saved  multiplied  by  the 
loss  value  per  foot  of  conduit. 

In  the  case  of  a  tunnel,  the  evaporation  will  be 
considerably  lessened,  thereby  cflfecting  an  additional 
saving.  If  entirely  eliminated,  this  saving  would 
amount  to  12.8  cents  per  foot  as  shown  above.  This 
was  reduced  to  10  cents  and  the  first  cost  of  tunnel  cre- 
dited with  that  amount. 

In  the  .same  way  any  two  types  of  conduit  can  be 
compared  and  the  resulting  straight-line  equation  ob- 
tained. The  diagram,  which  is  self-explanatory,  shows 
the  results. 

In  the  case  where  a  siphon  crossing  a  gulch  is  com- 
pared with  a  canal  or  flume  passing  around  the  head  of 
the  gulch  the  cost  of  the  siphon  is  credited  with  the 
saving  in  evaporation  and  seepage  throughout  its 
length,  which  in  this  case  amounts  to  $1.10  per  foot. 

A  diagram  of  this  sort  cannot  be  relied  on  entirely 
in  the  location  of  a  conduit,  for  there  are  local  condi- 
tions on  every  piece  of  work  which  must  be  taken  into 
account. — Engineering  Record. 


Quebec  is  the  province  in  which  Canada's  produc- 
tion of  asbestos  is  obtained.  The  shipments  of  asbes- 
tos in  1912  were  111,561  tons,  valued  at  $3,117,572,  and 
of  asbestic  24,740  tons,  valued  at  $19,707.  The  ship- 
ments in  1911  were  101,393  tons,  valued  at  $2,922,062. 
and  of  asbestic  26,021  tons,  valued  at  $21,046.  The 
shipments  in  1912  consi.sted  of  5,662  tons  of  crude  as- 
bestos, valued  at  $890,351,  and  105,898  tons  of  mill 
stock,  valued  at  $2,227,221.  Considerable  quantities  of 
crude  and  mill  stock  were  held  in  manufacturers'  hands 
at  the  end  of  the  year,  reports  Mr.  John  McLeisli,  of 
the  Department  of  Mines.  Imports  and  manufactures 
of  asbestos  in  1912  were  valued  at  $461,449  and  in  1911 
$319,815.  Asbestos  is  an  important  fireproofing  ma- 
terial. Its  fibrous  structure  adapts  it  to  a  wide  range 
of  applications,  from  woven  fabrics,  such  as  theatre 
curtains  and  articles  of  clothing,  to  various  forms  of 
shingles,  stucco,  plaster,  lumber  and  other  building 
materials. 


No  bids  for  the  comprehensive  .system  of  passenger 
subway  rapid-transit  lines  authorized  by  the  citv  coun- 
cil of  Chicago,  were  received  on  January  5,  when  bids 
were  to  have  been  opened.  The  proposed  work  covers 
approximately  57  miles  of  route,  of  135  miles  o£  single 
track,  costing  $96,000,000  for  subway  construction  and 
$34,000,000  for  equipment.  The  nearest  approach  to  a 
bid  was  an  offer  from  W.  II.  Brown  Construction  Com- 
pany, of  London,  offering  to  bid.  Failure  to  attract 
bids  is  attributed  to  legislative  handicaps,  .since  the  city 
cannot  grant  a  franchise  to  exceed  20  rears,  and  this 
must  include  the  period  of  construction,  from  3  to  5 
vears. 
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Waterproofing  and  Paint  for  Cement 

Showing  the  Need  for  Special  Treatment  of 

this  Material  to  Make  it  Suitable 

for  Building  Purposes 

By  George  H.  Gresser 

1^1  lis  problem  is  of  j,^reat  interest  to  tlie  engi- 
neer, architect,  building  contractor  and  owner, 
as  it  is  only  recently  that  cement  and  con- 
crete are  being  used  extensively  in  the  con- 
struction of  the  modern  Iniilding.  Statistics  show  us 
that  in  the  last  fourteen  years  the  production  of  ce- 
ment has  increased  from  three  million  barrels  to  thirty- 
live  million  barrels  a  year.  The  cause  of  this  wonder- 
ful increase  is  due  to  the  economy  in  manufacture  and 
efficiency  in  concrete  construction.  But  with  all  the 
advantages  that  cement  has  over  other  materials  as 
to  economy  and  strength,  great  care  must  be  exercised 
in  mixing'and  applying  it  to  the  finished  surface,  to 
get  it  uniform  in  color.  Hollow  blocks  are  the  worst. 
It  has  been  proven  that  they  absorb  moisture  four  to 
five  per  cent,  of  their  own  weight  and  retain  this  mois- 
ture for  some  time.  Damp  wal'.s,  as  we  all  know  well, 
are  a  detriment  to  health,  and  this  factor  is  appreciated 
to  such  an  extent  that  it  has  actually  retarded  the  use 
of  concrete  in  some  instances. 

Another  argument  against  cement  surfaces  is  that 
von  do  not  get  a  uniform,  pleasing  color,  but  get  varied 
sliades  of  dull  gray,  very  uninviting,  that  do  not  com- 
pare with  the  rich  colors  we  find  in  terra  cotta,  granite, 
brick  and  decorated  wood  surfaces.  Tliere  is  no  com- 
parison, as  cement  surfaces,  undecorated,  give  us  a 
dreary,  sometimes  dirty,  color  that  does  not  reflect 
the  light,  but  absorbs  it,  and  does  not  please  the  eye 
or  appeal  to  the  artistic  temperament. 

This  little  talk  is  not  intended  to  condemn  cement 
as  a  building  material,  but  to  advocate  its  use  more 
than  ever  by  improving  over  what  is  done  in  that  line 
today.  If  we  can  add  to  its  strength,  economy  and 
fireproofing  features  a  decorative  rich  color,  and  at 
the  same  operation  make  it  moisture  and  strictly  water 
proof,  we  certainly  will  have  a  building  material  tliat 
cannot  be  duplicated  the  world  over. 

But,  you  will  say  that  we  have  it  now  to  a  certain 
degree.  Some  makers  of  cement  add  color  while  mak- 
ing the  cement.  Some  engineers  and  architects  specify 
waterproof  powder  or  liquid  to  be  added  to  the  cement 
wliile  mixing.  This  has  not  been  proven  a  success,  as 
anvtliing  of  that  nature  added  to  cement  decreases  its 
tensile  strength  to  such  an  extent  that  it  is  almost  un- 
safe. It  also  affects  the  metal  used  for  reinforce- 
ments. You  cannot  get  the  added  color  on  waterproof- 
ing compounds  mixed  uniformly,  and  still  have  your 
(lifTerent  shades,  and  this  very  often  deteriorates  the 
concrete  body  and  leaves  a  bad  surface  for  any  kmd 
of  painting  in  the  future. 

The  qiiestion  now  arises:  "What  is  the  proper  way 
to  treat  cement  surfaces  so  as  to  get  them  decorated 
and  waterproof?"  This  paper,  as  you  can  see,  can  be 
made  a  very  lengthy  one  and  requires  careful  study  and 
research  and  would  take  up  too  much  of  your  time.  T 
am,  therefore,  going  to  touch  upon  the  most  important 
points  only,  and  to^'ive  you  the  benefit  of  my  experi- 
ence along  that  line. 

Washes,  l)rushed  on  the  finished  surface  of  cement, 
made  from  waxes,  gums,  paraffin,  etc..  have  been  tried, 
but  without  complete  success 

The  first  method  used  with  paint  was  to  first  give 
the  cement  a  wash  with  zinc  sulphate  and  finish  over 


this  wash  with  a  white  lead  and  linseed  oil  paint,  but 
the  paint  does  not  hold  up  and  it  is  now  conceded  that 
linseed  oil  paint  is  a  failure  for  cement  surfaces,  as  the 
alkaline  salts  in  the  cement  attack  and  disintegrate  it. 
The  last  and  most  successful  method  and  material 
used  today,  and  conceded  by  chemists,  eftgineersand 
concrete  men  to  properly  decorate  and  waterproof  ce- 
ment is  a  specially  prepared  paint,  in  several  shades. 
to  be  brushed  on  by  competent  painters.  The  material 
contains  no  linseed  oil  or  white  lead  and  firmly  adheres 
to  the  surface,  filling  small  cracks  and  voids.  Such  a 
material  is  made  by  different  manufacturers  under 
various  proprietary  names,  and  requires  two  or  three 
coats,  which  can  be  put  on  damp  surfaces,  but  should 
be  put  on  dry  surfaces,  and  does  not  cover  more  than 
two  hundred  square  feet  to  the  gallon  one  coat.  This 
material  gives  the  dead  flat  finish  of  cement,  and  adds 
to  the  cost  of  your  contract  between  35  and  40  cents 
per  square  yard  of  surface  painted.  The  smooth  or 
rough  surface  of  the  cement  finish  has  all  to  do  with 
the  cost  of  labor  and  material,  as  the  stucco  and  rough 
cast  surface  requires  more  material  and  more  brushing 
than  the  smooth  troweled  surfaces. 

Inside  Walls  and  Floors 

Up  to  this  point  I  have  touched  upon  cement  sur- 
faces of  the  outside  of  buildings  only.  But  we  have 
inside  walls  and  floors  which  mu.st  be  decorated  and 
made  dampproof,  and  floors  must  be  made  so  the  ce- 
ment does  not  dust  off. 

Inside  cement  walls  are  either  in  the  damp  or  dry 
class.  Damp  walls,  especially  where  there  is  a  water 
pressure,  such  as  along  rivers  and  walls  that  get  soak- 
ed with  water  after  heavy  rains,  are  a  problem  and 
should,  if  possible,  be  coated  on  the  inside  and  outside 
with  a  paint  made  from  asphaltum  products  and  decor- 
ated afterward  with  regular  cement  coating.  Inside 
cement  walls  that  appear  dry  are  not  such  a  difficult 
problem  and  can  be  treated  the  same  as  ordinary  walls. 
In  connection  with  the  damp  class  of  walls  I  will 
say  that  there  are  on  the  market  to-da)'  several  paints 
recommended  and  made  to  apply  on  damp  walls,  but 
cannot  say  as  to  their  success  when  used  against  water 
pressure. 

Another  class  of  surfaces  are  cement  floors.  We 
all  know  that  when  put  to  heavy  wear  they  soon  show 
defects,  get  slippery  or  throw  off  dust,  especially 
where  rich  in  cement  and  troweled  to  a  granolithic 
surface.  Giving  the  floor  a  cement  wash  will  not  an- 
swer for  factories,  shipping  rooms  or  engine  rooms. 
The  acids  in  the  lubricating  oils  attack  the  cement 
and  destroy  its  bond.  The  texture  of  cement  floors 
and  the  finish  vary  so  much  that  we  cannot  make  the 
same  specifications  for  all  of  them.  They  mitst  be 
tested  with  specially  prepared  paint  and  put  on  by 
some  one  who  has  made  a  special  study  of  dampproof- 
ing  and  decorating  cement  surfaces. 

As  a  business  proposition  for  the  general  contrac- 
tor, I  think  it  would  be  well  to  investigate  this  matter, 
as  it  is  practically  a  new  branch  in  the  building  busi- 
ness, and  I  am  sure  you  can  secure  more  cement  con- 
tracts when  you  can  say  to  your  customers  that  yoti 
can  overcome  the  unsightly  color  and  non-uniform  ap- 
pearance of  otu-  greatest  building  material. 


A  recent  decision  of  a  magistrate  in  British  Colum- 
bia was  to  the  effect  that  an  architect  cannot  claim  a 
mechanic's  lien  in  connection  with  the  preparation  of 
plans  for  building  purposes. 
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History   of   the   Montreal   Waterworks   with 
an  OutHne  of  Present  Improvements 


THE  history  of  the  Montreal  waterworks  has 
been  compiled  by  Mr.  l'.  Clifford  Smith  and 
submitted  to  the  Mayor  of  Montreal  and 
members  of  the  Board  of  Commission.  It  is 
published  in  the  form  of  a  booklet  which  is  prefaced 
by  photographs  of  the  officials  under  whose  adminis- 
tration the  modern  improvements  to  the  waterworks 
at  Montreal  have  been  conducted. 

The  review  starts  with  the  year  1800,  when  Mont- 
real was  a  town  of  about  9,000  inhabitants  who  lived 
mainly  within  the  old  fortifications,  and  when  the 
only  means  provided  by  the  municipality  for  the  sup- 


Monteal  Waterworks — Steam  mill!>  and  baths  in  use  in  1883. 

ply  of  water  consisted  of  public  pumps  at  about  half- 
a-dozen  points.  The  selling  of  water  in  big  puncheons 
was  a  common  and  quaint  custom  of  those  days. 

In  1800,  after  considerable  talk  about  forming  a 
waterworks,  an  act  was  passed  incorporating  Joseph 
Frobisher  (one  of  the  founders  of  the  Northwest 
Trading  Company)  and  his  associates,  under  the  title 
of  the  Company  of  Proprietors  of  the  Montreal  Water- 
works. The  capital  invested  was  six  thousand  pounds 
with  power  to  increase  to  forty-eight  thousand  pounds. 
An  exclusive  franchise  was  given  for  fifty  years.  The 
-system  decided  upon  was  that  of  gravitation.  Water 
was  obtained  from  a  pond  in  the  rear  of  the  present 
Cote  des  Neiges  village,  and  was  brought  to  the  city 
through  wooden  pipes  laid  around  the  southern  slope 
of  the  mountain. 

The  company's  trouble  soon  began.  The  supply 
which  was  from  a  well,  was  most  precarious,  while 
the  frequent  bursting  of  the  wooden  pipes  finally  re- 
sulted in  the  enterprise  becoming  a  failure.  In  1816 
the  waterworks  and  the  unexpired  franchise  of  thirty- 
five  years  were  offered  for  sale  and  sold  three  years 
later  fur  C.S.OOO.  The  purchasers  abandoned  the 
gravitation  supply  from  the  spring  and  instituted  a 
steam  pumping  plant,  the  engines,  of  course,  being 
very  primitive.  The  supply  was  oi)tained  from  the 
St.  Lawrence,  in  the  near  vicinity  of  the  city.  In- 
stead of  wooden  pipes,  four-inch  iron  pip^s  were  sub- 


stituted and  wooden  cisterns  erected.  The  cisterns 
were  found  to  be  very  weak  and  were  finally  replaced 
with  other  wooden  cisterns  lined  with  lead.  Tiie 
capacity  of  the  cisterns  was  240,000  gallons.  The 
four-inch  pipes  put  down  soon  proved  insuflScient  and 
other  troubles  ensuing,  this  company  also  sold  out. 
The  plant  was  advertised  for  sale  and  was  bought  in 
by  a  Mr.  J.  Haynes  for  sixty  thousand  dollars.  Mr. 
Jlaynes  quickly  floated  a  new  company  which  re- 
placed the  small  pipes  in  the  streets  by  pipes  ten  inches 
in  diameter  and  installed  a  more  powerful  engine.  In 
1843  two  engines  were  at  work  with  a  pumping  capa- 
city of  93,000  gallons.  By  this  time  fourteen  miles  of 
pipes  were  laid  in  the  streets. 

In  1843  also  the  first  agitation  was  started  for  the 
city  to  own  the  waterworks.  It  was  kept  up  till  1845, 
when  the  municipality  made  an  offer  of  fifty  thousand 
pounds  for  the  plant  which  was  accepted. 

We  reproduce  sketches  of  two  of  the  quaint  build- 
ings of  early  days.  One  peculiar  looking  structure 
.shows  a  combination  steam  mill  and  bath  as  it  stood 
in  1833.  The  building  was  four  storeys  high.  Water 
was  pumped  from  the  river  near  the  bank.  The  three- 
storey  house  was  occupied  in  the  year  1833  both  as  a 
storage  for  water  and  as  a  dwelling.  The  two  upper 
storeys  were  altered  so  that  they  could  contain  two 
large  cisterns  each  containing  about  one  hundred 
thousand  gallons  of  water.  The  lower  floor  was  used 
as  a  dwelling  house.  The  sketch  showing  the  gateway 
with  the  windows  and  a  door  on  each  side,  was  what 
was  termed  the  corporation's  offices.  Over  the  gates 
are  the  words  Montreal  Water  Works.  The  structure 
in  1833  stood  on  Notre  Dame  street  exactly  next  to 
the  house  where  the  cisterns  were.  The  building  has 
long  ago  disappeared. 

In  1847,  two  years  after  the  civic  authorities  of 
Montreal  had  taken  over  the  primitive  plant,  the  Water 
Committee  made  a  report  to  the  City  Council  suggest- 
ing that  a  premium  be  offered  for  the  best  plan  to 
force  water  from  the  St.  Lawrence  into  a  reservoir 
on  the  mountain.  The  idea  was  to  get  water  power 
from  the  Lachine  Canal.  The  suggestion  was  deemed 
impracticable  and  not  acted  upon. 

In  the  year  1849  the  city  constructed  a  reservoir 
on  what  now  is  St.  Louis  Square.     Its  height  was  130 
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Montreal  Waterworks— Storage  building  of  1883. 
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Montreal  Waterworks-The  private  company's  offices  and  workshops  which  stood  . 

Notre  Dame  Street  in  1833. 


feet  above  the  St.  Lawrence  and  its  cost  was  three 
thousand  pounds.  By  the  year  1850  the  corporation 
had  laid  nineteen  miles  of  iron  pipe  and  six  miles  of 
lead  pipe.  The  reservoir  had  a  capacity  of  three  mil- 
lion gallons. 

In  the  year  1852,  the  year  of  the  great  fire,  when 
much  of  the  waterworks  system  was  destroyed,  the 
services  of  Mr.  Thos.  C.  Keefer  were  procured  by  the 
city  to  draft  a  plan  whereby  the  city  could  get  an  en- 
tirely new  water  supply.  The  plan  he  proposed  was 
adopted  and  it  has  practically  been  in  operation  up  to 
the  present,  when  it  is  being  drastically  changed.  The 
system  consisted  in  an  open  canal  having  the  entrance 
about  a  mile  and  a  half  above  the  Lachine  Rapids. 
The  canal  or  aqueduct,  which  was  4^  miles  long, 
ended  at  a  building  called  the  Wheel  House.  Tliis 
building  contained  two  vertical  hydraulic  wheels  oper- 
ating a  set  of  six  pumps  having  a  capacity  of  four  mil- 
lion gallons  a  day.  The  water  was  raised  through  a 
main  of  twenty-four  inch  diameter,  and  ended  at  a 
reservoir  where  the  present  McTavish  reservoir 
stands.  The  construction  of  these  works  lasted  until 
1856  and  cost  $280,237. 

Further  interesting  details  of  the  various  improve- 
ments efifected  under  civic  control  are  given  by  Mr. 
F.  Clifford  Smith,  but  with  the  limited  space  available 
we  must  pass  on  rapidly. 

We  learn  that  the  first  steam  engine  was  installed 
in  1868,  by  which  time  the  consumption  had  passed 
the  mark  of  five  million  gallons  a  day.  Extensive  im- 
provements were  made  in  the  "70's"  under  Mr.  Louis 
Lesage,  superintendent  of  the  water  department.  We 
are  told  that  the  work  was  greatly  hampered  by  con- 
stant change  in  the  membership  of  the  city  council, 
lack  of  funds  and  various  other  causes — no  less  famil- 
iar to-day  than  forty  years  ago. 

Scheme  of  Present  Improvements  Outlined 

Extensive  improvements  have  been  recommended 
by  the  present  city  engineer,  Mr.  Geo.  Janin,  after  an 
investigation  of  some  years. 

The  successful  tenders  for  the  improvements,  and 
the  dates  the  contracts  were  awarded  by  the  city  are 
as  follows: 

Lateral  Conduit :— Contract  awarded  September 
6th,  1907,  to  P.  McGovern. 


Intake: — Contract  awarded  September  27th,  1910, 
to  Lemoine  Fils  &  L.  A.  Desy. 

Filtration  Plant: — Contract  No.  1,  awarded  July 
I7th,  1911,  to  the  "British  Electric  Plant  Co.,"  for  the 
supplying  and  installing  pumping  machinery,  blower 
and  crane. 

Contract  No.  2,  awarded  July  24th,  1911,  to  F.  H. 
McGuigan,  for  constructing  final  filters  and  appurten- 
ances. 

Contract  No.  3,  awarded  October  9th,  1911,  to  F.  H. 
McGuigan,  for  constructing  prefilters  and  filtered  wa- 
ter reservoir. 

Contract  No.  4,  for  final  deepening  and  widening 
of  aqueduct,  awarded  July  5.  1913.  to  the  Cook  Con- 
struction Company. 

On  October  1st,  1912,  a  transfer  was  made  of  the 
works  of  Mr.  McGuigan  to  Mr.  Norman  McLeod. 

Final  Estimated  Cost  of  Present  Improvements  When 
All  Completed 

Lateral  conduit   .  .$    785,000  (Work  done) 

Intake 124,000      do      do 

Widening  of  Aqueduct: — 


Contract  No.   1 
Surveying  and 

Supt's 

Contract  No.  2.  . 
Engr.  and  super.. 
Pumps  and  power 

house  


856,000  (Work  done) 


80,000 

2,970.000 

80,000 


do        do 
Fstimated  cost) 
do  do 


425,000  do 


do 


Filtration  Plant : 

Contract  No. 
Contract  No. 
Contract  No. 
Contract  No.  4. . 
Engr.  and  super.. 


1. 
2. 
3. 


40,000  (Work  under  contract) 
673,000      do        do  do 

485,000      do        do  do 

400.000  (Estimated  cost) 
80,000 

When  to  the  above  is  added  the  probable  cost  of 
purchasing  of  land  for  the  aqueduct,  the  entire  com- 
pletion of  the  system  is  estimated  at  seven  million 
dollars. 

When  all  of  the  above  work  is  done  tiic  total 
value  of  the.  waterworks  of  Montreal  is  estimated  at 
$19,000,000.  In  this  sum  there  are  included,  of  course, 
all  kinds  of  mains  and  pipes  in  the  streets. 
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Sanitary  Survey  of  Boundary  Waters  between 
Canada  and  the  United  States 


FOLLOWING  is  ail  abstract  of  the  report  siil)- 
iiiitted  recently  to  the  International  Joint  Com- 
mission i)\'  the  board  of  sanitary  exjjerts  ap- 
l)ointed  to  make  an  investigation  of  the  jjollii- 
tion  of  the  boundary  waters  i)Ct\vee!i  the  United  States 
and  Canada.  This  is  the  first  ])ortion  of  the  report, 
dealinj;  with  tlie  extent  and  causes  of  pollution.  Pre- 
ventive measures  will  be  discussed  in  a  later  docu- 
ment. The  Canadians  engaged  in  the  technical  side  of 
the  work  are  Dr.  VV.  S.  McCullough,  Provincial  ITea'.th 
Officer  for  Ontario,  Dr.  John  Amyot,  Professor  of  Hy- 
giene in  the  University  of  Toronto,  and  Mr.  F.  A.  Dal- 
lyn,  Provincial  Sanitary  F.ngineer  of  Ontario.  Tt  may 
be  as  well  to  point  out  that  the  investigation  began 
at  Lake  of  the  Woods  in  Ontario  and  terminated  at 
Grand  I*"alls,  on  the  St.  John  river,  between  New 
Brunswick  and  Maine. 

The  number  of  sami)ling  points  was  1,447  and  the 
total  number  of  samples  collected,  17,784.  Many  other 
samjjles  were  taken  to  show  the  relation  between  local 
situations  and  mimicijial  water  supplies,  and  to  ascer- 
tain the  character  and  amount  of  i)ollution  due  to  boat 
trafiic.  Some  float  and  temperature  experiments  were 
made  in  conjunction  with  the  bacteriological  investi- 
gation. 

Bacterial  Examination 

The  examination  was  essentially  a  bacteriological 
one.  Five  classes  of  water  were  arbitrarily  defined,  as 
indicated  in  the  table. 

Class  1  represents  those  relatively  pure  waters 
found  outside  the  zones  of  pollution.  Class  2  repre- 
sents a  slight  pollution  of  a  relatively  jiure  water.  At 
times  such  a  water  is  undoubtedly  unsafe  without 
purification.  Class  3  represents  considerable  po'.lu- 
tion,  requiring  unremitting  care  in  its  purification. 
Class  4  shows  serious  pollution.  In  the  Great  Lakes 
Basin  such  a  water  should  not  be  selected  as  a  raw 
water  for  a  purification  plant;  or,  if  the  intake  must 
be  placed  in  such  water,  sources  of  pollution  should 
be  eliminated  or  nullified  by  sewage  treatment.  Class 
5  represents  gross  pollution — from  50  to  34.000  Ji.  coli 
per  100  cu.  cm. 

The  maximum  bacterial  count  was  used  as  the  in- 
dex of  intermittency  of  pollution,  which  is  the  great 
menace  to  water  supplies.  At  the  time  of  inspection 
extreme  runoff  due  to  floods  was  not  encountered. 
Every  municipality  in  the  area  investigated  on  the 
Great  Lakes  discharges  its  sewage  untreated  into  the 
lakes,  constituting  the  largest  factor  in  their  pollu- 
tion. The  bulk  of  the  work  was  done  on  the  con- 
necting rivers  and  the  ends  of  the  lakes. 

Rainy  Lake,  Ontario 

.Sami)les  examined  in  Rainy  Lake  show  unusual 
pollution,  probably  on  account  of  the  presence  of  con- 
struction camps  and  lumber  mills.  In  general  the 
Rainy  River  shows  serious  pollution  throughout  its 
length,  but  in  an  increased  degree  below  Fort  Fran- 
ces and  International  Falls  to  the  Lake  of  the  Woods, 
making  this  whole  river  an  un.safe  somce  of  water 
•supply   without   very   careful   purification. 

The  examination  of  the  waters  <.f  Thunder  Bav 
sli..vvcd  that  the  pollution  found  there  did  not  reach 
the  international  boundary,  some  35  miles  distant 
The  local  situation  is,  however,  an  unfortunate  one 


The  genera!  tendency  is  to  spread  sewage  polluted 
water  along  the  shores  rather  than  out  into  the  bay. 
The  bulk  of  the  water  of  Lake  .Superit^r  is  pure,  aboui 
the  only  ])ossible  source  of  i)ollution  being  from  tiic 
\essels  plying  upon  it. 

Lake  Huron 

i'he  examination  of  samples  in  tile  lower  end  of 
I  ake  Ilunjn  showed  that  this  water  would  be  prac- 
tically i)ure  were  it  not  for  the  pollution  due  to  boat 
traffic.  That  jjortion  witiiin  a  radius  of  three  miles 
from  Point  Edward  Light  showed  a  slight  though  de 
finite  pollution.  The  samjile  points  near  the  shore  on 
both  Canadian  and  United  States  sides  gave  an  aver- 
age of  15  B.  coli  per  100  cu.  cm.  The  slight  general 
pollution  within  this  portion  of  Lake  Huron,  while 
due  in  part  to  the  large  summer  pojjulation  and  sea- 
sonal effect  of  streams,  must  be  accounted  for  chiefly 
by  the  enormous  boat  traffic  through  the  middle  of 
this  area. 

The  water  of  the  River  St.  Clair  from  its  head  to 
Lake  .St.  Clair  is  unsafe  as  a  source  of  water  supply 
without  careful  and  unremitting  purification.  The 
several  cross-sections  from  St.  Clair  to  Algonac  show- 
gross  pt)llution  of  the  river,  more  marked  on  the 
United  States  than  on  the  Canadian  side,  owing  to 
the  fact  that  the  discharge  of  sewage  is  chiefly  from 
the  United  States  side,  the  Canadian  municipahties 
below  Sarnia  not  being  sewered. 

The  bulk  of  the  eastern  portion  of  Lake  St.  Clair 
was  shown  to  be  comparatively  pure. 

Detroit  River 

The  cross-section  where  the  IJetroit  River  leaves 
J-ake  .St.  Clair  showed  about  the  same  degree  of  pol- 
lution as  the  lake  in  the  centre  of  the  channel,  with 
increased  pollution  close  to  the  United  .States  shore. 
Belle  Isle  had  considerable  pollution  at  the  head  near 
both  shores.  This  is  enormously  increased  at  the  next 
cross-section,  especially  at  the  sample  points  near  the 
United  States  shore.  The  stream  above  the  intake  for 
the  Detroit  city  water  supply  was  found  to  be  an  un- 
safe water  supply  without  careful  treatment.  The 
application  of  hyp(jchlorite  of  lime  in  the  quantities  or 
by  the  method  in  vogue  in  Detroit  during  the  investi- 
gation is  not  considered  adequate  treatment.  The  sev- 
eral cross-sections  from  this  point  to  the  site  of  Mich- 
igan Central  Tunnel  showed  a  marked  increase  of  pol- 
lution in  the  shore  samples.  The  water  intakes  of 
Walkerville  and  Windsor,  Ont.,  are  both  located  in 
dangerous  situations,  owing  to  the  discharge  of  sew- 
age above  these  intakes  and  to  the  pollution  due  to 
navigation.  Gross  pollution  over  the  Michigan  Cen- 
tral  Railroad  Tunnel  near  the  Canadian  and  United 
States  .shores,  and  a  considerable  pollution  extending 
across  the  entire  river  were  found. 

The  B.  coli  content  per  100  cu.  cm.  has  increased 
in  Lake  .St.  Clair  water  from  below  5  to  an  average 
of  315  at  the  head  of  Fighting  Island.  Fighting  Island 
divides  the  river  into  two  channels.  There  is  a  gieat 
(litTereiice  in  the  degree  of  pollution  in  these  two  chan- 
nels. In  the  channel  between  the  United  States  shore 
and  h'ighting  Island  the  pollution  is  enormou.s. 

An  extensive  investigation  was  made  of  the  area 
at  the  mouth  of  the  Detroit  River  and  western  end  of 
Lake  Eric  to  Put-in-Bay.     The  examination  indicates 
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the  existence  ^t  such  ^ross  pollution  that  the  walei 
in  this  part  of  the  lake  is  unquestionably  a  very  danger- 
ous one,  especially  to  crews  and  passeiif^ers  of  vessels 
usinj^  water  i)uniped  from  the  region. 

There  is  nu  jjoint  from  the  lower  end  of  Lake  Hur- 
on to  the  islands  which  separate  tlie  western  end  from 
the  remainder  of  Lake  I'h'ie  from  whicli  a  safe  supply 
of  water  could  be  taken  for  even  a  portion  of  the  365 
days  in  a  year. 

At  I'ort  Stanley  the  evidence  indicates  that  Lake 
I'hie  is  pure  and  such  pollution  as  is  picked  up  in  the 
neighborhood  of  any  local  source  of  pollution  is  con- 
lined  to  that  district. 

.'Samples  collected  at  the  eastern  end  of  Lake  Erie 
along  a  line  from  Point  .\bino  to  the  United  States 
shore  about  12  miles  above  lUiffalo  show  the  water  in 
the  eastern  end  of  the  lake  to  be  pure,  except  as  it 
may  be  influenced  by  the  effect  of  navigation.  Pol- 
lution from  Buffalo  and  other  sources  extended  but  a 
short  distance  beyond  the  In-eakwatcrs,  and  the  water 
from  that  point  almost  to  the  Canadian  shore  across 
the  boundary  is  relatively  pure,  except  as  directly  in- 
Huenced  ))y  navigation. 

Dilution  of  Sewage  in  Niagara  River 

The  hrst  cross-section  of  the  U'pper  Niagara  River 
showed  relatively  pure  water  on  the  Canadian  side  and 
the  beginning"  of  noticeable  pollution  from  Buffalo  har- 
bor. L'rom  the  next  cross-section  to  the  one  below 
Squaw  Island  the  pollution,  though  greatly  increased 
in  cpiantity  on  the  United  States  side,  was  held  to  that 
shore.  The  pollution  on  the  Canadian  side,  though  of 
less  extent,  was  likewise  confined  to  its  shore.  This 
phenomenon  is  due  to  the  immense  volume  and  the 
great  velocity  of  the  river,  and  to  the  depth  of  the 
outlets  of  the  Buffalo  sewers.  From  this  point  the 
pollution  tended  to  extend  across  the  entire  Tona- 
wanda  Channel,  and  from  Rattlesnake  Island  to  the 
])oint  where  it  again  joins  the  main  river  the  whole 
channel  was  shown  to  he.  grossly  polluted.  The  use 
of  this  water  as  a  public  supply,  even  with  the  string- 
ent purification,  is  attended  with  considerable  risk. 

Ihe  Niagara  River  at  Lewiston  receives  tlie  water 
from  the  Great  Gorge  l^apids  and  the  Niagara  Falls. 
The  mixing  of  the  sewage  affected  by  the  falls  and 
rapids  with  the  river  water  is  probably  the  most  com- 
plete possible.  The  samples  examined  showed  that 
from  this  point  to  the  mouth  of  the  river  the  water 
was  uniformly  ])olluted  from  shore  to  shore  and  that 
the  use  of  water  from  this  section  of  the  river  as  a 
public  water  supply  without  the  most  careful  and  ex- 
acting purification  should  not  be  considered. 

The  situation  at  the  mouth  of  the  Niagara  River 
is  dift'erent  from  that  of  any  other  of  the  waters  un- 
der investigation.  At  the  mouth  of  the  Detroit  l^iver 
the  discharge  is  into  an  inclosed  end  of  the  lake, 
where  it  is  lagooned  and  drifted  from  point  to  point 
for  a  consideraljlc  time  before  it  can  get  into  the  lake 
itself.  At  Niagara,  the  pollution  is  discharged  into  a 
portion  of  the  lake  where  conditions  are  such  that  the 
drift  may  take  place  north,  east  or  west.  Several  lim- 
its of  this  polluted  area  .were  determined  with  a  con- 
siderable degree  of  accuracy.  A  striking  phenomenon 
exhibited  over  this  area  was  that  very  little  diminution 
in  pollution  occurred  until  the  limiting  boundaries  of 
tile  area  were  reached.  Tltat  is,  if  at  the  mouth  of  the 
river  pollution  was  such  as  would  show  1000  .B.  coli 
lier  100  cu.  cm.,  the  pollution  10  miles  from  shore, 
wind  conditions  Ijeing  favorable,  would  show  prac- 
tically the  same  degree  of  pollution.  The  menace  in 
this  area  is  almost  entirely  directed  at  the  present  time 
toward  navigation  between  Buffalo  and  Toronto. 


Influence  of  Summer  Residents  on  the  St.  Lawrence 

River 

riic  woik  on  lower  Lake  (Jntario  and  on  the  St. 
Lawrence  River  was  performed  at  two  different  sea- 
sons by  different  laboratories.  In  the  season  before 
navigation  commenced  Lake  (Jntario  water  was  prac- 
tically sterile;  in  August  there  was  minor  pollution  in 
I  lie  lake.  The  difference  in  the  findings  emphasizes 
the  effect  of  boat  traffic  and  summer  residence  pollu- 
tion. 

Below  Brockville  tlie  major  pollution  remains  near 
llie  banks  of  the  river.  Mid-stream  samples  showed 
very  little  pollution  in  the  early  work  before  naviga- 
tion. The  later  work  in  August  showed  a  very  gen- 
eral serious  pollution,  due  probably  to  summer  resort 
population  on  the  river  and  to  boat  traffic.  The  condi- 
tions frt)m  here  on  to  Cornwa'.l  are  very  bad  in  the 
summer  months.  Unquestionably  the  water  at  Brock- 
ville and  from  there  on  should  not  be  used  as  a  water 
supply  without  adequate  purification. 

The  St.  John  River  forms  the  international  bound- 
ary between  Canada  and  the  United  States  for  about 
70  miles  of  its  course.  The  direct  sewage  pollution 
from  LMinundston  to  Grand  h'alls  is  at  present  slight. 
There  are  seven  potato  starch  factories  which  have 
some  effect  upon  pollution. 

An  average  for  this  portion  of  the  river  at  this 
season  might  be  tentatively  expressed  as  follows :  Av- 
erage number  of  15.  coli  per  100  cu.  cm.,  125;  average 
number  bacteria  per  cubic  centimeter  on  agar  at  37 
deg.  C,  250. 

A  remarkable  relation  Ijetween  potato  starch  fac- 
tories and  increase  in  J>.  coli  was  found.  The  char- 
acter of  pollution  from  starch  factories  resembles  that 
of  so-called  rural  pollution,  the  washings  of  manured 
iields,  and  is  largely  of  animal  origin.  While  it  is 
not  so  dangerous  as  city  sewage  in  the  transmission  of 
ty|)hoid  fever,  it  is  nevertheless  a  dangerous  addition 
in  drinking  water.  The  amount  of  pollution  contri- 
Inited  is  of  the  greatest  importance  because  it  has  a 
direct  bearing  on  the  di^stance  required  for  the  stream 
to  purify  this  addition  to  its  burden  of  pollution  and 
reach  w^iat  may  be  considered  its  normal  condition. 

The  total  amount  of  pollution  contributed  at  any 
of  the  points  mentioned  is  relatively  small,  and  within 
a  short  distance  the  number  of  B.  coli  per  100  cu.  cm. 
drops  to  what  may  be  considered  the  average  pollu- 
tion of  the  river.  In  this  large  stream,  with  the  rela- 
tively small  amount  of  pollution  after  mixture  has 
been  effected,  marked  improvement  is  manifest  within 
a  few  miles.  For  instance,  from  the  point  of  maxi- 
mum pollution  about  4  miles  below  Van  Buren,  a 
marked  improvement  is  evident  within  4  miles,  the 
average  number  of  B.  coli  per  100  cu.  cm.  dropping 
from  725  to  57. 

Conclusions 

In  certain  localities  on  the  Great  Lakes  and  in  all 
their  connecting  waterways  dangerous  sewage  pollu- 
tion was  shown  to  exist,  but  the  great  bulk  of  the  Great 
Lakes  water  remains  in  its  pristine  purity. 

The  colon  bacillus  is  practically  never  normally 
]Mesent  in  unpolluted  waters,  and  the  normal  total 
bacterial  count  of  the  Great  Lakes  waters  is  below  10 
per  cubic  centimeter  on  nutrient  agar.  This  is  clearly 
shown  by  the  results  of  examination  of  samples  col- 
lected in  Thunder  Bay,  in  Whitefish  Bay,  in  Lake  Hur- 
on, in  Lake  St.  Clair,  in  Lake  Erie  at  Abino  Point 
section,  and  in  cross-sections  of  Lake  Ontario  at  both 
ends. 

The  boundaries  of  the  zone  of  pollution  along  the 
shores  or  at  the  mouths     of    rivers    were  constantly 
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changing,  due  to  the  currents  which  are  theinselves 
dependent  upon  tlie  direction  and  velocity  of  the  wind. 
Jn  two  situations,  namely,  at  the  mouths  of  the  Detroit 
and  Niagara  Rivers,  serious  pollution  extends  normal- 
ly over  10  miles  into  the  lake  receiving  the  discharge. 
At  times  it  may  travel  much  farther.  It  was  shown 
to  travel  in  Lake  C^ntario  on  occasion  16  miles,  and  in 
Lake  Erie,  18  miles. 

The  position  of  intake  and  the  pollution  existing  in 
the  vicinity  of  municipal  water  supplies  are  such  that 
there  is  not  a  municipality  using  lake  water  which  can 
be  said  to  possess  a  safe  water  supply  witliout  treat- 
ment. In  spite  of  these  facts  until  very  recently  the 
use  of  untreated  water  was  the  rule.  The  conditions 
responsible  for  the  disgraceful  record  of  water-borne 
typhoid  in  these  cities  are:  Unrestricted  discharge  of 
sewage  by  municipalities  and  vessels ;  failure  to  purify 
polluted  water,  and  inefficiency  in  the  purification.  In 
certain  localities  the  pollution  is  so  great  as  to  im- 
pose an  unreasonable  burden  upon  any  known  method 
of  water  purification,  and  where  intakes  are  located 
in  such  localities  some  method  of  eliminating  or  re- 
ducing the  pollution,  whether  from  boats  or  municipal- 
ities, is  absolutely  necessary.  It  is  difficult  for  some 
officials  to  understand,  without  a  severe  lesson,  that 
it  is  not  sufficient  to  have  a  water  supply  that  is  safe 
for  360  or  361  days  in  the  year.  There  was  no  evidence 
of  serious  pollution  of  the  water  supply  of  the  city  of 
Erie  from  1909  to  December,  1910,  yet  the  appalling 
experience  of  January  and  February,  1911,  showed  that 
pollution  could  take  place  under  certain  weather  con- 
ditions. 

Untreated  water  supplies  are  in  many  instances  de- 
livered to  the  consumer  as  safe.  No  water  should  be 
classed  as  safe  and  furnished  as  such  which  is  not 
shown  to  be  safe  by  daily  bacteriologic  examination. 
Opinions  based  upon  a  few  widely  scattered  bacterio- 
logic examinations  of  samples  of  municipal  water  sup- 
plies col'.ected  at  random  have  really  very  little  value 
even  though  the  tests  appear  to  indicate  good  water. 
The  public  is  apt  to  base  its  opinion  of  a  water  supply 
upon  such  tests.  This  is  a  dangerous  error.  Any  re- 
port upon  a  water  supply  is  incomplete  without  a  com- 
prehensive sanitary  survey.  The  possibility  of  a  seri- 
ous pollution  even  as  an  exceptional  occurrence  would 
be  disclosed  by  this  survey. 

Information  collected  during  this  investigation 
shows  that  for  lack  of  bacteriologic  control  satisfac- 
tory efficiency  is  not  being  obtained  by  the  purification 
methods  adopted  by  many  of  the  municipalities  at- 
tempting to  protect  themselves  against  the  conse- 
(|uences  of  polluted  water  supplies. 


fornia  highway  system.  From  forty  to  one  hundred 
men  have  been  constantly  employed.  Cement  to  the 
extent  of  more  than  10,000  barrels  was  required  for  the 
concrete,  which  is  reinforced  with  corrugated  bars  of  a 
strength  of  from  60,000  lb.  to  70,000  lb. 


A  concrete  bridge  which  is  being  built  at  the  head 
(if  Colorado  street,  Pasadena,  Cal.,  is  the  longest  and 
iiigiiest  bridge  in  the  south-west.    The  roadway,  28  ft. 
wide  between  kerbs,  is  160  ft.  above  the  channel  o£  the 
.\rroyo  Seco,  a  stream  flowing  beneath  the  finest  resi- 
dential section  of  the  city,  and  the  length  of  the  struc- 
ture is  1,468  ft.    The  most  striking  feature  of  the  bridge 
apart  from  its  long  sweeping  curve  is  the  series  of 
noble  arches,  the  largest  of  which  is  223  ft.  from  centre 
to  centre  of  the  piers,  while  there  are  two  spans  of  151 
It.  and  six  of  113  ft.  each.    The  arch  spans  consist  of 
two  continuous  elastic  arch  ribs  carrying  spandril  col- 
umns and  in  part  spandril  walls.    These  support  cross 
l)canis  with  cantilevered  ends.    The  massive  piers  rest 
upon  the  boulders  and  gravel  of  the  stream  bed  and  are 
tested  to  11,000  lb.  per  square  foot.    Work  has  been  in 
progress  for  more  than  a  year,  and  a  few  weeks  will 
see  the  completion  of  this  important  link  in  the  Cali- 


A  Plea  for  City  Planning  Organization 

THE  (jbject  and  scope  of  city  planning  and  the 
manner  in  which  legislation  can  be  secured  in 
Canada  to  attain  the  ends  desired  by  those  in- 
terested in  this  important  study  were  consider- 
ed in  an  interesting  address  given  before  the  Fifth 
Annual  Meeting  of  the  Commission  of  Conservation 
by  Mr.  G.  Frank  Beer,  President  of  the  Toronto  Hous- 
ing Company.  Mr.  Heer  divided  his  subject  roughly 
into  three  sections — Sanitation,  Transportation  and 
Co-ordination,  the  requirements  which  are  detailed  in 
the  summary  abstracted  below  : 

Sanitation 

(a;   An  adequate  supply  of  pure  water. 

{h)  Sanitary  and  economical  disposal  of  sewage 
and  garbage. 

(c)  The  prevention  of  slums  and  provision  for  the 
satisfactory  housing  of  wage  earners. 

Transportation 

(a)  The  arrangement  of  transportation  systems  in- 
cluding radials,  and  the  location  of  passenger  stations 
and  freight  sheds. 

(b)  The  development  of  harbour  facilities,  includ- 
ing the  erection  of  necessary  wharves,  bridges  and 
docks. 

(c)  The  laying  out  of  thoroughfares  to  accommo- 
date the  necessarily  varied  traffic. 

Co-ordination 
(a^  The  laying  out  of  desirable  manufacturing  dis- 
tricts and  provision  for  adequate  shipping  facilities. 

(b)  The  planning  of  residential  districts,  especially 
for  working  men,  so  that  they  may  be  housed  within 
reasonable  distance  of  their  work. 

(c)  The  location  of  municipal  produce  markets  in 
proper  relation  to  residential  districts  and  shipping 
facilities. 

(d)  The  systematic  selection  of  recreational  facili- 
ties such  as  parks,  play-grounds  and  swimming  baths. 

(e)  The  location  of  educational  institutes  such  as 
schools,  colleges  and  public  libraries. 

(f)  The  proper  distribution  of  public  service  build- 
ings, such  as  fire  halls,  police  stations,  post-offices  and 
hospitals. 

(g)  The  acquiring  of  natural  beauty  spots  and  their 
development  as  public  squares  and  breathing  spaces. 

(h)  The  acquiring  of  land  needed  for  the  purposes 
enumerated  under  the  five  last  paragraphs,  before  an 
enhanced  value  places  unnecessary  burdens  upon  the 
public  exchequer. 

(i)  Provision  and  planning  for  car-lines,  sewage, 
gas  and  water-mains,  telephone  and  electric  light  wires 
to  secure  the  greatest  possible  economy  in  their  instal- 
lation, and  to  avoid  the  usual  waste  of  repeated  tearing 
up  of  pavements  and  consequent  dislocation  of  traffic. 

(j)  The  laying  out  of  the  surrounding  territory  so 
that  the  natural  and  inevitable  growth  of  the  city  may 
be  rationally  and  economically  guided. 

The  list  is  a  long  one  but  nothing  included  is  super- 
fluous. To  summarize,  efficiency,  economy  and  vision 
in  city  planning  are  what  are  aimed  at. 
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Fig.  1— Side  and  front  elevations  of  the  SO-passenger  car  for  whirlpool  cableway. 


Proposed  Aerial  Passenger  Cableway  across  the 
Whirlpool  below  Niagara  Falls 


GOXCESSIONS  were  sranted  to  a  Spanish  com- 
pany by  the  Dominion  Government,  on  No- 
vember 17,  1913,  for  the  construction  of  a  pas- 
senger aerial  cableway  over  the  Whirlpool, 
situated  approximately  six  miles  below  Niagara  Falls, 
Ontario.  The  design  and  scheme  of  operation  of 
the  cableway  will  be  similar  to  that  of  the  system 
which  connects  the  two  mountain  resorts  on  Mt.  Ulia, 
near  San  Sebastian  in  Spain,  and  similar  in  purpose  to 
the  much  bolder  project  which  climbs  the  first  stage  (a 
rise  of  1,370  ft.  in  a  horizontal  distance  of  1,191  ft.)  of 
the  Wetterliorn  ascent,  in  the  Berner  Oberland,  Swit- 
zerland. 

The  Whirlpool  system  will  be  constructed  on  a 
somewhat  larger  scale  than  that  of  Mt.  Ulia.  The  car 
on  the  latter  had  capacity  for  but  14  passengers  while 


tlie  former  can  transport  50  passengers  at  a  load.  The 
termini  of  the  line  are  about  1,770  ft.  apart  and  are  at 
the  same  elevation — about  250  ft.  above  the  Whirlpool. 
The  car  has  been  built  in  Bilbao,  Spain,  and  is  there  at 
the  present  time.  It  is  believed  that  the  actual  con- 
struction work  in  Canada  will  commence  in  March, 
1914.    The  cost  is  estimated  at  $120,000. 

The  system  in  general  will  consist  of  one  car  drawn 
back  and  forth  across  the  Whirlpool,  travelling  on  six 
l}i-in.  cables  and  hauled  by  another.  A  set  consisting 
of  three  cables  is  placed  on  each  side  of  the  car.  Should 
one  cable  break,  the  car  would  be  carried  by  the  other 
five.  As  a  further  safeguard  in  the  event  of  a  cable 
parting,  all  the  cables  are  outside  of  the  car. 

Each  cable  will  be  attached  separately  to  a  fixed 
anchorage  at  one  station  and  at  the  other'station  pass 
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Fig.  2— Elevation  of  the  whirlpool  cableway,  showing  the  deflection  of  the  cable  due  to  live-load. 
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aiuund  a  sheave  to  a  counter  weight.  As  the  cableway 
is  l)alanced  hy  the  cotinterweights,  the  weight  of  the 
car  does  not  increase  the  tension  in  the  cables,  although 
an  increased  car  weight  (due  to  passengers)  will  of 
course  increase  the  deflection  of  the  cables.  The  coun- 
terweights are  designed  to  prevent  a  stress  in  the 
cables  which  exceeds  one-third  their  tensi'.e  strength. 
An  endless  cable,  countcrweighted  at  one  end  and 
driven  by  a  motor  at  the  other  station,  hauls  the  car. 

The  side  and  front  elevations  of  the  car  are  shown 
in  l'"ig.  1 ;  its  dimensions  are  18  x  8.8  ft.  in  plan.  The 
car  is  carried  on  12  metal-spoke  sheave  wheels  (six  per 
axle).  On  each  axle  also,  there  is  a  tractor  wheel  along 
which  runs  the  hauling  cable.  The  drawing  shows 
that  the  body  of  the  car  is  suspended  by  means  of  a 
system  of  wires,  in  tension,  which  radiate  from  a  curv- 
ed frame  whose  upper  and  lower  members  are  of  metal 
tubing. 

Swinging  is  i)revcnted  by  wires  which  connect  the 
car  body  to  the  two  upper  and  one  lower  axles.  Tlie 
supporting  wires  from  the  lower  axle  are  each  provid- 
ed with  a  turnbuckle  for  regulating  its  tension.  The 
direction  of  travel  is  determined  by  means  of  a  con- 
troller, acting  through  sprocket  chains  to  single-direc- 
tion jaw  clutches  upon  either  axle.  lirakes  are  instal- 
led ;  and,  in  the  event  of  the  car  being  stalled,  a  safety 
(-,ir  will  be  provided  for  running  out  on  tlie  line.     Fig. 


An  Interesting  Industrial  Undertaking 
in  Quebec 


A  terminus  of  the  passenger  cableway  at  Mt.  Ulia,  Spain. 

2  is  an  elevation  of  the  system  and  shows  tlic  deflection 
of  the  cables  due  to  the  car,  empty  and  loaded  respec- 
tively. 

Fig.  3  is  a  view  of  the  similar  system  of  Mt.  Ulia  in 
Spain.  It  shows  the  cab'.e  connections  at  one  of  the 
termini.  The  counterweight  of  the  hauling  cable  is 
visible ;  while  the  six  carrying  cables  are  seen,  stretch- 
ing at  an  angle  of  about  45  degrees  from  the  pulleys  to 
the  concrete  anchorage. 

The  designer  of  the  system  is  Leonardo  Torres  y 
(jucrvedo.  Chief  Government  Engineer  of  bridges  and 
roads,  l'.ill)ao,  Spain.  The  company  which  propose  to 
do  tlic  work  is  the  ICstudias  y  Obres  de  Inginierio,  of 
liilbao,  and  its  president  is  Victor  Gorbena,  Chief  En- 
!.;incer  of  the  port. 

Latest  reports  state  that  the  engineers  who  will 
have  charge  of  the  erection  work  in  connection  with  the 
\\  hir'.ptpol  cabloway  are  about  to  embark  from  Spain 
for  New  York  and  that  work  will  start  on  scheduled 
time. —  F'nginecring  Xews. 


(  )iK-  of  the  largest  subway  .schemes  ever  planned  is 
^aid  to  be  in  contemplation  by  a  British-Canadian  firm 
of  engineers  and  contractors  who  purpose  organizing 
a  company  with  $25,000,000  capital  to  build  and  oper- 
ate a  comprehensive  system  of  sjibwavs  for  Chicago. 


The  Grand  Pabos  Mills  now  being  built  for 

the  St.  Lawrence    Pulp  &   Lumber 

Corporation  by  the  Aberthaw 

Construction  Company 

0.\  a  bay  reaching  back  from  the  Gulf  of  St.  Law- 
rence, near  Chandler,  (Jue.,  a  large  pulj)  mill 
is  being  erected  for  the  St.  Lawrence  I'ulp  iv 
Lumber  Corporation,  by  the  .\berthaw  Cf)n- 
struction  Company,  Hoston,  Mass.  The  buildings  arc 
for  the  most  part  of  one-storey,  located  on  the  slo|e 
of  a  hill  so  that  in  some  cases  they  go  up  in  steps,  su 
to  speak,  and  give  the  appearance  of  much  greater  vol 
lime  than  they  really  possess.  The  entire  plant  i')w 
under  construction,  occupies  a  length  of  about  ''00  f:. 
east  and  west,  with  a  width  of  some  700  ft.  in  the  otlici 
direction.  There  are  nearly  twenty  buildings  in  tiie 
present  plans,  with  arrangements  for  a  further  exten- 
sion of  several  of  them  as  needs  of  the  future  may  ;  <■- 
quire. 

Starting  at  the  west  end  of  the  lay-out.  a  pulp  stor- 
age building,  measuring  78  Ijy  162  ft.,  has  a  platforiii 
u]Jon  a  railroad  siding  alongside  the  double  track  road. 
North  of  this  is  a  large  structure,  7i<  liy  231  ft.,  of  whii-h 
the  north-west  corner  is  occupied  by  the  offices,  wliiL 
the  balance  is  supplies  and  repair  shop.  This  building 
continiies  as  the  bleacher  room,  200  ft.  long  by  78  ft. 
w  ide,  and  containing  nine  large  concrete  bleacher  tubs. 
Soutli  of  the  bleacher  room,  and  adjacent  to  the  pulp 
storage  building  is  the  machine  room,  49  by  26''  ft. 
I'^ast  of  the  bleacher  room  and  machine  room  is  the 
screen  room  divided  into  two  parts,  the  room  as  a  whole 
being  150  by  156  ft.,  with  coarse  screens  in  the  souiii- 
erly  section  and  fine  screens  to  the  north.  Directly 
north  of  the  screen  room  are  the  four  blow  pits,  the 
sjjace  occupied  being  67^  by  81  ft.  Each  blow  pit 
measures  18  ft.  6  in.  by  52  ft.  and  has  a  de])th  of  16  ft. 
8  in.  at  one  end  and  15  ft.  2  in.  at  the  other. 

North  of  the  blow  pits  is  the  digester  house,  35  by 
81  ft.,  containing  four  digesters  16  ft.  in  diameter  by 
54  ft.  6  in.  high.  These  are  fed  from  a  conveyor  in  the 
monitor  on  toj)  of  the  building.  The  height  of  this 
building  is  115  ft.  Practically  all  of  the  others  are 
single  storey  only.  North  of  the  digester  house  is  the 
acid  plant,  57  by  58^  ft.,  adjoining  which  are  the 
Pyrites  burners  in  a  building  50  by  165  ft.,  and  the  sul 
phur  storage  building  40  by  64  ft.  .Ml  of  the  buildings 
so  far  mentioned  are  continuous  without  any  breaks. 

North  of  the  supply  and  repair  building  and  the 
bleacher  room,  is  to  be  an  electrolytic  plant  at  some 
time  in  the  future,  which  will  measure  about  80  by  250 
ft.  Between  the  electrolytic  plant  and  blow  pits  and 
digester  house  is  the  filter  house,  60  by  73  ft.,  with  ])ro- 
vision  for  expansion  northward  as  may  be  necessary. 
In  the  extreme  north-west  corner  of  the  property  is  a 
30,000  gallon  tank,  mainly  for  fire  protection  i)nrposes, 
and  with  its  bottom  at  an  elevation  of  180  ft.  above  the 
bav.  (Most  of  the  mill  is  at  an  elevation  of  about  .50 
ft.) 

East  of  the  main  group  of  buildings  is  the  power 
plant,  con.sisting  of  a  turbine  room  72  by  78  ft.,  and  a 
iioiler  room  72  by  164^  ft.  There  is  provision  for 
future  extension  of  the  boiler  room  to  about  double  its 
present  capacity.  The  present  room  will  contain  eight 
475  B.h.p.  boilers  with  space  for  two  more  later.  This 
room  is  quite  near  an  arm  of  the  Bay  and  condensing 
water  is  drawn  in  through  a  pipe  running  under  the 
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Panorma  of  St.  Lawrence  Pulp  and  Lumber  Corporation's  new  plant.     Foundations  for  wood  room  in  left  fore- 
ground.    Excavation  for  hot  pond  in  the  lower  right. 
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General  layout  of  buildings  at  Grand  Pabos,  Que. 


Bleacher  room  foundations,  looking  between  pulp  storage 
and  supply  shop  buildings. 


Under  the  floor  of  the  repair  and  supply  shops  at  the 
Grand  Pabos  plant. 
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St.  Lawrence  Pulp  &  Lumber  Corporation's  new  plant  at  Grand  Pabos,  Que. 
Pulp  storage  building  in  foreground.     Office,  and  repair 
and  supply  shops  in  rear. 


railroad  tracks  and  out  to  a  crib  a  short  distance  from 
shore.  After  being  used,  this  water,  which  has  been 
heated  by  the  condensing  steam,  is  discharged  into  the 
hot  pond,  measuring  about  90  Ijy  160  ft.,  and  located 
just  soutli  of  the  railroad  tracks  adjacent  to  tlie  tur- 
bine and  boiler  rooms. 

This  pond  is  separated  from  the  Bay  by  a  Ijulkhead 
so  that  during  the  winter  time  logs  in  it  can  be  han- 
dled without  fear  of  their  being  frozen  up,  the  tempera- 
ture being  kept  up  by  the  hot  water  from  the  condens- 
ers. There  are  three  separate  log  hauls  or  conveyors, 
from  the  hot  pond,  going  respectively  to  the  wood 
room  and  the  sawmill,  while  one,  directly  from  the 
Bay,  goes  to  the  sawmill.  The  wood  room  measures 
72  by  182  ft.  and  is  located  just  west  of  the  hot  pond. 
South  of  the  hot  pond  and  wood  mill  is  the  sawmill,  64 
by  193  ft.,  with  two  or  three  similar  wings,  and  adja- 
cent to  this,  another  boiler  house,  46  by  62^  ft. 

The  whole  plant  is  laid  out  for  the  most  economical 
handling  of  materials,  from  the  logs  in  the  water  or  on 
board  schooners,  to  the  finished  pulp.  The  Govern- 
ment of  Canada  is  arranging  for  dredging  the  harbor 
so  that  vessels  of  6,000  tons  may  safely  enter  at  all 
stages  of  the  tide.  In  this  way,  both  the  receipt  of  raw 
materials  and  their  shipment  by  water  is  facilitated, 
while  the  railroad  connections  provide  for  similar  hand- 
ling by  rail.  The  company  controls  some  500  square 
miles  of  territory  from  which  pulp  wood  will  be  cut,  so 
that  apparently  there  is  nothing  to  hinder  the  full  de- 
velopment of  this  plant  as  business  conditions  render 
it  necessary. 

Mr.  IT.  S.  Ferguson,  of  New  York,  is  the  engineer. 


Pneumatic  methods  for  finding  flaws  in  rock  indi- 
cate wliether  or  not  the  rock  is  pervious,  but  they  do 
not  locate  the  seams.  An  elaboration  of  this  method  is 
to  attach  rubber  washers  to  a  mouthpiece  and  by  means 
of  them  close  off  a  small  part  of  the  hole  and  thus  lo- 
cate possible  scams.  This  procedure,  however,  is  te- 
dious and  a  method  used  near  Augusta,  Ga.,  for  the 
investigation  of  the  foundation  for  the  dam  of  a  hydro- 
electric project  is  claimed  to  be  more  economical. 
Here  test  holes  were  drilled  into  the  granite — which 
was  the  prevailing  ruck  formation— and  dye  forced  into 
the  holes.  In  subsequent  core-borings  the  color  show- 
ed where  flaws  existed.    The  method  proved  satisfac- 


tory in  that  the  character  of  the  ledge  was  known  in  ad- 
vance, and  thus  obviated  unnecessary  drilling  and  ex- 
cavation. 


On  Flats 


THOSE  of  our  readers  who  dwell  in  "flats"  or 
apartment   houses   in   the   larger  cities  of  the 
country  cannot  fail  to  appreciate  the  following 
abstract  of  an  essay  on  fiats  by  George  Fitch 
and  copyrighted  by  George  M.  Adams: 

"Flats  are  an  invention  whereby  people  who  live  in 
crowded  cities  can  be  piled  up  in'layers  like  pancakes. 

"A  flat  consists  of  a  collection  of  living  rooms  all  on 
one  floor.  A  flat  building  consists  of  from  six  to  sixty 
sets  of  rooms  all  under  one  roof  and  under  the  over- 
lordship  of  a  janitor  who  lives  in  the  basement  and 
doses  the  furnace  with  coal  on  the  homeopathic  plan. 
A  really  expert  janitor  can  run  a  twelve-flat  furnace  all 
winter  on  a  wagon  load  of  coal  and  can  so  chill  the 
tenants  when  they  come  down  to  complain  that  their 
rooms  will  seem  tropical  when  they  return  to  them. 

"Flats  are  built  of  brick,  wood,  stone,  strawboard, 
felt  and  tissue  paper,  the  latter  being  used  principally 
for  partitions.  An  economically  built  flat  building  is 
usually  provided  with  a  lightwell  which  is  entirely  fill- 
ed with  conversation.  By  means  of  this  well  the  occu- 
pant of  the  top  flat  can  hear  what  the  husband  of  the 
first  floor  says  when  the  coffee  doesn't  suit  him,  and 
when  the  woman  in  number  2  tells  her  late  returning 
spouse  that  he  is  a  brute  the  women  in  numbers  1,  3, 
4,  5,  6,  7,  and  8  quiver  with  simultaneous  indignation. 

"Flats  have  handsome  hallways  fitted  with  New  Jer- 
sey Turkish  rugs,  and  back  porches  where  one  may 
have  a  garden  consisting  of  a  geranium.  The}'  are  also 
provided  with  bathtubs  and  two  kinds  of  water,  cold 
and  not  so  cold.  In  the  cities,  owing  to  the  high  price 
of  ground,  aldermen  and  building  material,  the  rooms 
in  a  flat  are  sometimes  very  small — so  small  that  when 
the  daughter  is  playinj;  the  piano  the  mother  has  to 
wash  the  dishes  gently  for  fear  of  splashing  on  the 
music— so  small  that  the  members  of  the  familv  have 
to  be  measured  for  the  bedrooms  as  they  would  for 
vests,  and  anyone  weighing  over  180  pounds  has  to 
work  himself  into  the  bathroom  by  means  of  glove 
powder  and  a  shoehorn." 
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Montreal  Builders'  Exchange  Reports  Highly 

Successful  Year 


FROM  one  point  of  view  1913  was  the  most  successful 
year  in   the   history  of   the   Montreal   Builders'   Ex- 
change.    It  had  the  largest  revenue,  $13,598,  on  re- 
cord,  while    the   membership   fees   collected,   $3,808, 
were  also  the  highest  recorded.    The  annual  meeting,  held  on 
January  26,  was  presided  over  by  Mr.  J.   Brunet,  who  in  his 
address,  reviewed  the  financial  position  and  also  the  events 
of  the  year.     He  referred  to  the  fact  that  the  permanent  ex- 
hibition  of   builders   'supplies   established     in     the     Eastern 
Townships  Bank  Building  had  not  proved  successful  from  a 
financial  point  of  view.     The  revenue  from  the  exhibit  hall 
and  offices  in  1913  was  $1,784.77  less  than  in  1913  and  if  the 
Exchange  were  fortunate  enough  to  collect  the  $432.99  still 
in  arrears,  they  would  yet  be  $1,3,51.78  behind  in  this  account. 
The  report  showed  that  the  decline  in  interest  and  support 
in   this  department  had  been  steady  since   1910.     As   it  was 
necessary  to  leave  their  present  premises  by  May  1st,  the  out- 
going board  had  been  able  to  secure  for  the  next  three  years 
a   floor  in   the   Victoria   Building,   on   Victoria    Square.      The 
exhibit   feature   would   be    done   away   with;   but,   at   the   re- 
quest of  the  present  sub-tenants  and  others  who  desired  to 
have  desk  room  with  the  Exchange,  they  would  provide  for 
an  amount  of  space  to  be  devoted  to  that  purpose.  The  policy 
of  the  Exchange  in  the  past,  like  some  others,  had  been  to 
nurse  the  cause  it  stood  for  and  the  people  it  existed  to  help. 
The  results  had  been  unsatisfactory,  both  to  the  Board  and 
to  the  Secretary.     The  time  had  arrived  when  a  new  policy 
should  be  adopted.     At  the  last  meeting,  after  reviewing  the 
situation  carefully  from  all  sides,  the  Board  decided  to  have 
the    regulations    of    the    Exchange    carried   out    rigidly;    and 
where  the  by-laws  were  not  in  accordance  with  their  views 
they  must  be  amended  to  meet  the  conditions.     Only  men  in 
good   financial  standing,   able  and  willing  to   pay  their  way 
both  in  business  and  in  relation  to  the  Exchange,  could  be 
members   and   receive   the  full   benefits   of  the   organization. 
Those  in  arrears  for  membership   dues  at  present  must  be 
notified,   and   if  arrears   were   not   paid   up   within   a   limited 
time  the  names  must  be  "posted"  in  the  Exchange  in  accord- 
ance with  the  by-laws.    Those  more  than  one  year  in  arrears 
were  to  be  suspended.     The  members  of  the  present  board 
had  expressed  the  determination  to  raise  the   standard   and 
status    of   membership    in    the    organization    to    the    highest 
point,  so  that,  as  originally  intended,  it  should  mean  some- 
thing  to   hold   a   membership    card   in    the    Exchange.     The 
hearty  approval  and  co-operation  of  the  entire  membership 
was  counted  upon  in  this  matter  both  morally  and  financially. 
The  report  of  Mr.  R.  L.  Werry,  the  secretary-treasurer, 
stated  that  there  was  a  deficit  of  $1,000,  but  as  $3,000  were  in 
arrears  and  $4,000  were  due  as  fees,  there  were  plenty  of  as- 
sets to  offset  this  deficit.    The  revenue  for  the  year  was  $1,000 
higher  than  in  any  previous  period  and  was  $1,600  ahead  of 
1913.  •       ■ 

It  was  decided  to  wipe  out  the  deficit  of  $1,000  by  a  sub- 
scription among  the  members;  also  to  forego  the  annual 
banquet.  The  members  acquiesced  in  the  abandonment  of 
the  exhibition,  and  approved  the  idea  of  removing  the  offices. 
The  following  are  the  officers  for  the  present  year: 
President,  Mr.  Thomas  Gilday,  of  Campbell,  Gilday  Company. 
Limited;  first  vice-president,  Mr.  Frank  Pauze,  of  U.  Pauze  & 
Fils  Company;  second  vice-president,  Mr.  Ernest  W.  Sayer. 
of  the  Sayer  Electric;  directors,  Messrs.  John  Allan.  Ernest 
Richardson,  Kennedy  Stinson,  T.  A.  Morrison,  John  Quinlan, 
P.  S.  McKergow,  Rene  Lessard,  J.  Penrose  Anglin,  W.  Cle- 


ment Munn.  Trade  representatives,  Messrs.  Joseph  Thi- 
beault.  Master  Plumbers'  Association;  VV.  E.  Potter,  Master 
Pamters'  and  Decorators'  Association,  Wni.  Xonnenman, 
Mantel  and  Tile  Dealers'  Association;  committee,  N.  T.  Gag- 
non  (convenor),  VV.  E.  Ramsay,  J.  E.  Walsh,  K.  D.  Church, 
R.  L.  Werry,  secretary. 


Engineers'GIub  of  Toronto— Annual  Meeting 

At  a  representative  and  enthusiastic  meeting  of  the  Engi- 
neers'   Club   of   Toronto,    held   at    headquarters,    90-96    King 
Street  West,  on  the  evening  of  Thursday,  February  5,  grati- 
fying reports  were  submitted  by  the  Secretary-Treasurer,  Mr. 
Wolsey,  on  behalf  of  the  Directors.    The  Club  is  in  excellent 
condition   financially,   there   having   been   great   improvement 
over  the  records  of  previous  years.     Enterprising  measures 
are  being  considered  with  a  view  to  extending  the  scope  and 
facilities   of   the    Club   and   important   plans   are    under   con- 
sideration.    During  the  evening,  Messrs.  VV.  A.  Bucke,  D.  A. 
Dunlap,  Arthur  Hewitt,  Chas.  H.  Heys  and  T.  S.  Young  were 
elected  to  the  directorate,  Messrs.   Bucke,  Heys  and  Young 
being   re-elected   after  having   served   for   three   years.     The 
work  of  the  President,  Mr.  Burke,  during  the  past  year  was 
eulogized  in  the  highest  terms,  while  generous  tributes  were 
also  paid  to  the  eflforts  of  the  Secretary-Treasurer,  Mr.  Wol- 
sey,  and   the   Directors.     Mr.   Willis   Chipman   congratulated 
the  Club  on  having  the  most  representative  engineering  mem- 
bership of  any  similar  organization  in  a  city  the  size  of  To- 
ronto on  the  American  continent,  the  percentage  of  technical 
members  being  over  eighty.     Mr.  Heys  attributed  the  Club's 
improved  financial  status  largely  to  the  luncheon  and  dining 
facilities,  the  receipts  from  which  had  nearly  doubled  in  the 
short  space  of  a  twelve-month. 

The  meeting  unanimously  approved  of  a  proposition  sub- 
mitted by  the  Directors  for  a  new  club  building. 


Canadian  Railroad  Development 

Application  is  being  made  for  an  act  to  incorporate  the 
Northwestern  Railway,  a  route  which  proposes  to  link  up 
the  Western  province  with  the  head  of  the  lakes. 

The  Canadian  Northern  Railway  will  soon  begin  a  train 
service  on  its  new  road  into  Calgary,  which  is  an  extension 
from  Saskatoon  across  the  most  productive  portions  of  Sas- 
katchewan and  Alberta. 

The  Grand  Trunk  Railway  has  the  distinction  of  being 
the  first  whose  design  for  its  own  exhibit  building  at  the  San 
Francisco  Exhibition  has  been  accepted  by  the  exhibition 
authorities,  who  will  now  make  this  the  model  for  each  of  the 
other  companies'  exhibit. 

The  Toronto  Board  of  Control  has  decided  to  oppose  the 
application  to  the  Legislature  of  the  Toronto  and  Niagara 
Western  Railway  Company  for  an  extension  of  time  to  com- 
plete their  railway.  Under  the  Act  of  1909  the  company 
were  given  five  years  in  which  to  construct  it,  which  period 
expires  on  April  7  next. 

The  large  dam  across  the  Souris  River,  to  the  south-east 
of  VV^eyburn,  Sask.,  on  which  the  C.  P.  R.  has  been  for  some 
time  engaged,  is  now  finished,  and  pumps  and  piping  installed 
to  connect  the  water  supply  with  the  railway  yards.  The 
Canadian  Pacific  is  thus  assured  of  one  of  the  best  water  sup- 
plies on  its  entire  system. 

A  report  on  the  extension  of  the  T.  &  N.  O.  Railway  to 
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St.  James'  Uay  lias  Just  been  issued.  There  are  two  routes, 
one  being  described  as  the  east  and  the  other  the  west  routes, 
and  these  have  been  investigated.  It  is  said  that  the  atten- 
tion of  the  Ontario  Government  has  been  directed  to  Moose 
]'"actory  at  James  Bay  as  tlie  terminus  of  the  line. 

The  project  for  a  government-owned  railroad  in  Alaska 
is  at  present  before  the  United  States  Senate.  The  measure 
which  is  practically  the  same  as  the  Chamberlain  bill,  would 
authorize  the  president  to  construct  about  one  thousand 
miles  of  railway  at  a  cost  not  to  exceed  $35,000,000,  to  con- 
nect some  point  on  the  Pacific  Coast  of  Alaska  with  the  in- 
terior of  the  territory. 

The  Grand  Trunk  Pacific  Railway  station  will  probably 
be  the  largest  building  to  be  erected  in  Regina  during  1914. 
This  station,  together  with  laundry,  power  house  and  train 
sheds,  with  connecting  tunnel  from  the  station  to  the  hotel, 
will  cost  in  the  neighborhood  of  $1,000,000.  The  greater 
proportion  of  the  work  of  erecting  the  Grand  Trunk  Pacific 
Railway  hotel  yet  remains  to  be  done.  Only  the  foundation 
has  been  completed. 

Sir  John  Lambert  Payne,  controller  of  railway  statistics, 
in  his  annual  report  states  that  during  the  year  ending  June 
30  last,  the  mileage  on  Canadian  Railways  increased  by  2,576, 
bringing  the  total  up  to  29,304  miles.  Ontario  leads  with 
9,000  miles,  Saskatchewan  being  second  with  4,651.  At  the 
end  of  the  year  18,647  miles  were  under  construction.  The 
cost  of  government-owned  and  operated  railways,  represent- 
ing 2,131  miles,  reached  a  total  of  $126,930,887  in  1913. 


St.  John,  N.B.,  Enterprise 

A  number  of  important  projects  have  been  receiving  at- 
tention at  St.  John,  N.B.  The  municipal  council  has  decided 
to  ask  the  Legislature  for  authority  to  issue  bonds  to  the 
amount  of  $300,000  for  a  new  general  hospital.  It  has  also 
been  decided  to  erect  this  year  at  a  cost  of  $50,000  a  hospital 
for  advanced  cases  of  tuberculosis. 

The  municipal  council  and  the  St.  John  Railway  Company 
have  agreed  upon  terms  for  the  extension  of  the  street  car 
line  through  east  St.  John  to  Little  River,  to  the  new  indus- 
trial suburb  of  Coldbrook.  The  provincial  government  will 
be  asked  to  ratify  the  agreement,  so  that  work  may  be  begun 
as  early  as  possible  in  the  spring  and  pushed  forward  to  com- 
pletion, if  possible,  by  mid-summer. 

The  Fenton  Land  &  Building  Company,  which  in  the  last 
few  years  has  erected  forty  houses  in  St.  John,  N.B.,  and  its 
outskirts,  has  plans  completed  for  twenty  new  houses  to  be 
erected  next  summer. 

Work  has  been  continued  throughout  the  winter  on  the 
new  St.  John  sugar  refinery,  on  which  more  than  three-quar- 
ters of  a  million  dollars  has  already  been  expended.  Two 
hundred  men  are  now  employed,  and  a  great  deal  of  con- 
struction work  yet  remains  to  be  done.  The  steel  frame  of 
llu-  new  post  office  is  up  three  storeys  and  shows  that  the 
structure  will  be  an  imposing  one,  making  ample  provision 
for  the  postal  reciuirements  of  the  city  for  many  years  to 
come.  The  contract  of  Connolly  &  Charleson.  who  were 
crccfinK'  three  new  wharves  at  west  St.  John,  has  been  can- 
celled l>y  the  Dominion  Government,  and  awarded  to  the 
Maritime  Dredging  Company,  with  provisions  for  prosecuting 
the  work  rapidly  .«o  that  at  least  two  of  these  berths  may  be 
ready  f<ir  use  by  the  steamship  lines  next  winter.  The  con- 
struction of  grain  conveyors  from  the  C.  P.  R.  elevators  to 
two  additional  wharves  on  the  west  side  is  now  practically 
completed  Karly  in  the  summer  work  will  be  begun  on  the 
steel  superstructure  of  the  new  street  car  and  traffic  bridge 
which  will  connect  east  and  west  St.  John.  The  building  of 
harbour  works  at  St,  John  will  be  conducted  on  a  more  ex- 
tensive scale  this  year. 


Personal  Mention 

Mr.  W.  J.  Moore,  C.E.,  has  been  appointed  Town  Engi- 
neer of  Pembroke,  Ont. 

Mr.  Robert  Thompson,  a  well-known  Belleville  contrac- 
tor, of  the  firm  of  Thompson  and  Donahue,  died  on  January 
:J8  after  a  short  illness. 

Mr.  A.  B.  Garrow,  Assistant  Engineer  Main  Drainage 
Department,  city  of  Toronto,  is  at  present  spending  a  few 
weeks'  holiday  in  Bermuda. 

Mr.  Ernest  E.  Brydone-Jack,  professor  of  Civil  Engineer- 
ing at  the  University  of  Manitoba,  has  been  elected  a  member 
of  the  Institution  of  Civil  Engineers. 

Mr.  J.  W.  B.  Blackman,  City  Engineer  of  New  West- 
minster, B.C.,  has  been  elected  to  membership  in  the  Ameri- 
can Society  of  Civil  Engineers. 

Mr.  Ernst  A.  Richardson,  City  Commissioner  of  Saska- 
toon, has  resigned  in  order  to  resume  his  connection  with  the 
G.  H.  Archibald  Construction  Company  of  that  city. 

Mr.  J.  T.  Whitlawn,  formerly  chief  inspector  in  the  City 
Architect's  Department,  Toronto,  died  on  January  30  after  a 
long  illness  in  the  Western  Sanitarium. 

Mr.  W.  H.  Woodbury,  Assistant  Engineer,  Alberta  Cen- 
tral Railway,  Kamloops,  B.C.,  has  been  elected  a  member  of 
the  American  Society  of  Civil  Engineers. 

Mr.  Andrew  Broder,  M.P.  for  Dundas,  is  to  succeed  Dr. 
Mills  on  the  Dominion  Railway  Commission.  Dr.  Mills,  who 
has  completed  ten  years  of  office,  will  be  superannuated. 

Mr.  C.  McN.  Steevens,  Resident  Engineer,  Department 
of  Public  Works,  St.  John,  N.B.,  has  been  elected  an  asso- 
ciate member  of  the  American  Society  of  Civil  Engineers. 

Mr.  John  Bell,  president  of  the  Wallace  Bell  Company, 
Limited,  Montreal,  artesian  well  drillers,  died  in  Moose  Jaw 
on  February  1,  after  a  brief  illness.     He  was  43  years  of  age. 

Mr.  George  Latham,  a  well-known  Ottawa  contractor  on 
concrete  construction  work,  is  a  candidate  for  the  office  of 
Public  School  trustee  in  Dalhousie  ward  of  the  capital. 

Mr.  L.  W.  Rundlett,  city  commissioner  of  Moose  Jaw, 
Sask.,  resigned  on  February  1.  He  is  now  taking  a  vacation 
at  St.  Paul,  Minn.,  where  he  may  be  addressed  at  607  Lin- 
coln Avenue. 

Mr.  John  Robertson-Bird,  one  of  the  best  known  artists 
in  stained  glass  in  the  Dominion,  died  on  January  27  at  Mon- 
treal. Mr.  Bird,  who  has  reached  the  age  of  65  years,  had 
designed  the  windows  in  many  churches  throughout  Canada. 

Mr.  T.  H.  Drury,  until  recently  general  manager  and 
chief  engineer  of  the  Longitudinal  Railway  of  Chili,  has  re- 
turned to  Canada  and  joined  Mr.  E.  J.  Walsh,  of  Ottawa,  in 
the  firm  of  Walsh  and  Drury,  consulting  engineers,  with 
headquarters  at  Ottawa. 

Mr.  J.  T.  Breckon,  formerly  engaged  on  waterworks  and 
sewer  construction  on  Vancouver  Island,  has  been  appointed 
Assistant  Engineer  of  the  Waterworks  Department  at  Van- 
couver. Mr.  Breckon  has  had  extended  experience  in  vari- 
ous branches  of  engineering  in  the   United  States. 

Messrs.  Thompson,  Daniel  &  Colthurst,  architects.  Sas- 
katoon, have  dissolved  partnership.  The  practice  will  be 
continued  by  Messrs.  T.  Brammall  Daniel  and  C.  Buller- 
Colthurst,  under  the  firm  name  of  Daniel  &  Colthurst.  The 
offices  of  the  new  firm  are  in  Central  Chambers,  Saskatoon. 

Mr.  James  D.  Sword,  a  well-known  consulting  mining 
engineer  and  a  resident  of  British  Columbia  for  over  twenty 
years,  was  accidently  drowned  while  on  a  trip  to  record  as- 
sessment work  on  a  mining  claim  recently.  The  late  Mr. 
Sword  was  associated  with  the  founding  of  the  Canadian 
Mining  Institute, 
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MAINLY    CONSTRUCTIONAL 

EAST  and   WEST  —  FROM  COAST  to  COAST 


EASTERN    CANADA 

A  new  cement  brick  factory  has  been  erected  at  St. 
Mary's  and  the  plant  will  be  in  operation  shortly. 

Fur  the  month  of  January  the  Montreal  building  permits 
liitallcd  $409,64.5,  as  compared  with  $485,600  in  the  corres- 
ponding month  last  year. 

The  last  contract  for  the  upper  end  of  the  Trent  Valley 
Canal  will  be  let  this  month  and  the  work  below  Peterborough 
is  expected  to  be  completed  by  August,  provision  having  been 
made  in  the  estimates  for  finishing  the  undertaking. 

Work  will  proceed  this  year  on  the  new  Government  dry 
dock  at  Tuft's  Cave,  on  the  Dartmouth  side  of  Halifax  har- 
bour. This  will  be  one  of  the  largest  dry  docks  in  Canada. 
The  preparation  of  plans  will  be  begun  in  the  near  future. 

The  Toronto  city  council  has  given  notice  to  apply  to  the 
I^egislature  of  Ontario  for  an  Act  to  empower  the  city  coun- 
cil to  validate  certain  debenture  by-laws  passed  by  them  and 
also  by  the  Town  of  North  Toronto  for  construction  work 
amounting  to  over  $8,000,000. 

The  Berlin,  Ont.,  city  council  has  passed  a  by-law  pro- 
hibiting the  issuing  of  permits  for  the  erection  of  residences 
or  remodelling  of  buildings  for  residential  purposes  on  lanes 
and  streets  less  than  40  feet  in  width.  This  measure  is  taken 
to  prevent  slum  conditions  in  the  city. 

The  Toronto  Commissioner  of  Works  has  recommended 
that  a  private  heating  system  be  installed  on  Bain  Avenue  in 
connection  with  the  Toronto  Housing  Company's  develop- 
ment scheme.  Mr.  Harris  stipulates  an  area  rental  to  be 
paid  in  respect  to  the  street  conduit. 

Plans  for  the  proposed  new  sewer  scheme  for  North 
Toronto  are  understood  to  have  been  completed  by  the  city's 
engineers  and  a  detailed  report  will  be  submitted  shortly  to 
the  city  council.  The  combined  system  is  recommended. 
The  estimated  cost  will  be  between  three  and  four  million 
dollars. 

The  Council  of  Westmount,  P.Q.,  have  decided  on  the 
purchase  of  a  block  of  land  between  Sherbrooke  street,  Ar- 
gyle  avenue,  and  Cote  St.  Antoine  road,  on  which  to  build  a 
new  city  hall,  light  office,  and  fire  and  police  station,  the  total 
cost  being  $300,000.  This  will  enable  the  coiincil  to  concen- 
trate the  various  departments. 

As  the  result  of  the  judgment  of  the  Governor-General-in- 
Council  dismissing  the  city  of  Toronto's  appeal  against  the 
order  of  the  Dominion  Railway  Board,  the  city  will  be  requir- 
ed to  pay  at  least  $500,000  made  necessary  by  the  increase  of 
the  headway  in  the  Yonge  Street  subway  at  the  northern 
grade  separation,  and  the  widening  of  the  street  from  66  ft. 
to  86  ft. 

To  provide  additional  accommodation  a  large  annex  has 
just  been  completed  at  the  Windmill  Point  elevator,  Mon- 
treal. The  annex  has  a  capacity  of  1,070,000  bushels,  making 
a  net  capacity  of  2,150,000  bushels.  There  are  in  this  new 
Iniilding  28  concrete  tanks,  25  feet  in  diameter  and  100  feet 
in  height,  arranged  at  right  angles  in  four  rows,  with  seven 
tanks  in  each  row.  The  tanks  are  constructed  of  reinforced 
concrete,  having  their  adjacent  sides  rigidly  united.     This  is 


the  second  largest  grain  bin  on  the  Grand  Trunk-  system,  the 
largest  being  located  at  Fort  William,  with  a  capacity  of  5,- 
700,000  bushels. 

The  decline  in  building  activity  in  Toronto  for  some 
months  past  was  again  reflected  in  the  figures  for  January 
which  show  that  the  value  of  permits  issued  last  month  was 
only  $895,395,  as  against  $1,276,084  in  the  corresponding 
month  last  year.  The  permits  issued  in  January  two  years 
ago  amounted  to  only  $774,165,  but  with  that  exception  the 
month  just  closed  was  the  most  inactive  in  several  years. 

The  main  estimates  tabled  in  the  Dominion  Parliament  a 
few  days  ago  totalled  $146,786,126  for  ordinary  expenditure, 
this  being  an  increase  of  over  three  and  a  half  millions. 
Among  the  largest  votes  are  the  sums  for  the  Hudson  Bay 
Railway,  the  National  Transcontinental,  the  Halifax  Ter- 
minals, the  Welland  Canal  and  the  development  of  the  na- 
tional ports.  The  vote  for  the  Hudson  Bay  Railway  is  four 
and  a  half  millions,  for  the  new  Welland  Canal  four  millions, 
for  the  Quebec  Bridge  three  millions,  and  for  the  Intercolon- 
ial Railway  seven  and  a  half  millions.  A  million  dollars  has 
been  voted  for  the  Toronto  Harbour  improvement. 

The  project  for  the  joint  construction  by  the  govern- 
ments of  Canada  and  the  United  States  of  a  deep-waterway 
for  the  ocean-going  vessels  from  Montreal  to  Duluth,  Minn., 
has  been  launched  through  the  International  Joint  Commis- 
sion which  has  the  jurisdiction  for  the  boundary  waters  of  the 
two  countries.  The  scheme  for  the  ocean  waterway  for  navi- 
gation from  the  head  of  Lake  Superior  to  the  Atlantic  has 
been  talked  of  for  several  years.  Several  routes  have  been 
proposed  for  the  project  the  cost  of  which  is  estimated  at 
from  $100,000,000  to  $300,000,000,  but  the  one  said  to  be  the 
most  favorable  to  the  United  States  provides  for  the  utiliza- 
tion of  all  the  lakes  on  the  St.  Lawrence  River. 


WESTERN    CANADA 

Mr.  W.  J.  Treqillus  is  shortly  to  open  his  new  plant  for 
the  manufacture  of  clay  products  at  Calgary,  and  it  is  ex- 
pected that  about  200  hands  will  be  employed. 

The  city  of  Winnipeg  purposes  expending  $1,000,000  for 
improvements  to  the  light  and  power  system.  Half  of  this 
amount  will  be  spent  in  constructing  a  new  flexible  tower 
transmission  line  77  miles  long. 

The  new  drill  hall  for  Victoria,  B.C.,  will  be  commenced 
immediately,  the  contract  having  been  awarded  to  Parfitt 
Bros.  The  cost  will  be  in  the  neighborhood  of  $250,000,  and 
it  is  expected  the  work  will  be  completed  within  the  year. 

Following  the  application  of  the  Hudson  Bay  Company 
for  a  permit  for  their  new  Department  store  at  Victoria, 
B.C.  The  city  council  has  passed  an  amendment  making  the 
limit  120  feet  for  both  steel  frame  and  reinforced  concrete 
buildings. 

The  Hotel  Piedmont  at  Calgary,  when  finished,  will  be 
one  of  the  best  hotels  on  the  continent.  It  will  be  opened 
within  the  next  few  months.  Externally  the  building  is 
French  renaissance.  BuflF  pressed  brick  is  used  for  the  facing 
of  the  walls,  Indiana  limestone  being  used  for  the  trimmings. 
The  building  comprises  ten  floors  with  a  roof  garden  and  sun 
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parlor  on  the  roof.  The  structure  is  built  of  steel  and  r'^in- 
forced  concrete  throughout.  The  architects  are  Messrs.  E. 
&  W.  S.  Maxwell,  and  the  contractors,  !•",  Lyall  &  Sons  Con- 
struction Company. 

The  annual  meeting  of  the  Saskatchewan  Association  of 
Builders'  Exchanges  will  take  place  in  Moose  Jaw  on  Febru- 
ary 10.  The  principal  question  for  discussion  will  be  the  act 
regarding  the  payment  of  wages  to  employees  which  wa.s 
passed  at  the  last  session  of  the  Legislature. ' 

The  Greater  Winnipeg  Water  District  scheme,  based  on 
the  report  recommending  the  Shoal  Lake  supply,  is  making 
satisfactory  progress  and  tenders  for  the  following  prelim- 
inary work  have  been  received: — railway  track  grading  and 
laying,  including  clearing  right-of-way;  60-lb.  rails  and  sun- 
dries; an  85-mile  telephone  line;  rock  core  drilling  near  the 
proposed  Red  River  crossing  of  the  aqueduct;  and  five  resi- 
dences and  office  buildings.  The  country  between  Winnipeg 
and  Indian  Bay  has  been  explored  and  cross-sectioned,  and 
trial  lines  are  being  run  for  the  aqueduct.  Considerable  suc- 
cess is  being  met  in  the  effort  to  locate  a  continuous  gravity 
How  line  from  Shoal  Lake,  the  proposed  source  of  supply,  to 
Winnipeg.  The  engineers  in  charge  of  the  five  surveying 
parties  are  Messrs.  George  F.  Richan,  Archie  Paget,  Douglas 
L.  McLean,  A.  C.  D.  Blanchard  and  Charles  J.  Bruce.  The 
chief  of  design  in  the  Winnipeg  office  is  Mr.  Max  V.  Sauer, 
and  Mr.  W.  G.  Chase,  of  Kerry  and  Chace,  Toronto,  is  chief 
engineer,  the  consulting  engineer  being  Mr.  J.  H.  Fuertes,  of 
New  York. 


On  February  1st  the  Des  Moines  Bridge  and  Iron  Com- 
pany, of  Pittsburgh,  Pa.,  and  Des   Moines,  la.,  adopted  the 
name    Pittsburgh-Des    Moines    Steel    Company.      There    has 
been  no   change  in   the  management  of   the   company.     The 
change  of  name  has  come  as  a  natural  result  of  the  growing 
business  of  the  firm  which  has  made  necessary  a  name  that 
more   properly   describes   its   national   scope.     The   company 
has  built  a  large  share  of  the  elevated  steel  water  tanks  which 
have  been  constructed  throughout  the  United  States  and  Can- 
ada during  the  last  fifteen  years.     Because  of  the  wide  terri- 
tory covered,  the  old  name  was  found  to  be  a  serious  incon- 
venience, since  it  frequently  created  an  erroneous  impression 
that  the  home  of  the  company  was  in  the  west.     Seven  years 
ago  a  plant  was  built  in  Pittsburgh,  Pa.,  to  obtain  the  full  ad- 
vantages  of    prompt    deliveries    of    materials    and    minimum 
freight  charges.     Since  that  time  this  eastern  plant  has  been 
enlarged  and  thoroughly  equipped  with  all  modern  machinery 
until  it  has  a  greater  capacity  for  steel  water  towers  than  any 
other  plant  in  the  country.     The  general  offices  of  the  com- 
pany were  also  moved  to  Pittsburgh  and  the  firm  is  now  situ- 
ated most  advantageously  for  handling  business  in  any  part 
of   the   United   States   or   Canada.     Contracting   offices   have 
been  maintained  in  Pittsburgh,  Des  Moines,  la.,  Dallas,  Tex- 
as, Charlotte,  N.C.,  and  San   Francisco,  California,  for  some 
time.     And  on  January  1st,  1914,  a  new  office  was  opened  at 
.50  Cliurch  Street,  New  York  City.     Mr.  J.  E.  O'Leary,  who 
has    represented    the    Des    Moines    Company    in    the    eastern 
coast  territory  for  a  number  of  years,  is  in  charge  of  the  New 
York  City  oflice.     All  business  in  the  coast  states  north  of 
Virginia  and  in  eastern  Canada  will  be  handled  through  the 
\>"w  York  office. 


Foundation   Company's    Reunion 

THE  presence  in  Montreal  of  many  of  the  chief  offi- 
cials of  the  Foundation  Company,  Limited,  was 
taken  advantage  of  to  organize  an  informal  dinner 
at  the  Engineers'  Club.  The  company,  as  many  of 
our  readers  are  aware,  have  carried  out,  and  still  have  in 
hand,  jobs  from  the  Atlantic  to  the  Pacific,  and  it  is  very 
rarely  that  so  many  officials  meet  at  a  common  centre.  Mr. 
John  W.  Doty,  vice-president  and  general  manager,  presid- 
ed, and  among  those  present  were  Mr.  Franklyn  Reming- 
ton, president  of  the  company;  Mr.  Henry  Holgate,  con- 
sulting engineer,  of  Montreal;  Mr.  Lawrence  Macfarlaiie, 
legal  adviser;  Mr.  James  Freeburn,  an  American  visitor;  Mr. 
Alexander  Allaire,  manager  of  the  western  branch;  Mr.  C. 
A.  D.  Bayley,  eastern  manager;  Mr.  R.  E.  Chadwick,  chief 
engineer.  The  company  numbered  about  thirty.  During 
the  evening  the  staff  made  presentations  to  Mr.  Remington 
and  Mr.  Doty. 

The  following  was  the  humorous  bill  of  fare: 


Many  railway  engineers  were  present  at  the  annual  din- 
ner of  the  Canadian  Railway  Club,  held  at  the  Windsor  Hotel, 
Montreal.  Mr.  R.  W.  Burnett,  master  car  builder  of  the  C. 
P.  R.,  presided  and  among  the  speakers  were  Mr.  F.  P.  Gute- 
lius,  general  manager  of  the  Canadian  Government  railways; 
Mr.  W.  McNal).  principal  assistant  engineer  of  the  G.  T.  R.; 
Mr.  M.  J.  Butler,  president  of  the  Canadian  Society  of  Civil 
Engineers;  and  Mr.  W.  Butler. 


THE   FOUNDATION  COMPANY,  LIMITED 
MONTREAL  -  -  VANCOUVER 


Bill  of  Material 

Cylinder  Oil. 

Hand  Tools  and  Supplies. 

Air  Oil. 

Mud  Lake  Suckers. 

Generator.  Transformer. 

Warning — This    line    carries    10,000    volts. 

Cast  Iron  Weight  avec  Irish  Packing. 

Frozen  Dynamite. 

Reinforced  Rubber  Gaskets. 

Yellow  Strand,  lubricated. 

Frozen  Concrete. 

Rip  Rap. 

Bolts,    Nuts,   and    Orange    Peels. 

Sand  Hog  Brand. 

Spun  Oakum.  lOd.  Nails. 

Job:— Passing  Show  of  1913 

Owner Franklin  Remington 

Consulting  Engineer Henry  Holgate 

Legal  Adviser Lawrence  Macfarlane 

Underwriter    James    Freeburn 

Organization 

Superintendent John   \V.   Doty 

Night   Superintendent    C.   A.   D.   Bayley 

Engineer Albert  Pomplin 

Rodman R.  E.  Chadwick 

Office  Man Alec.  Allaire 

Timekeeper Frany   Quilter 

Material   Man Frank   Ross 

Office  Boy L.  F.  Gibson 

General   I'oreman C.  A.  Wentworth 

Pressure  Foreman W.  I.  Johnson 

Master  Mechanic H.   B.   Kelsey 

Labor    Foreman    H.    E.    Wood 

Rigger  Foreman    F.   S.   Crowell 

Sand    Hog    Boy Ralph    Dalton 

(   Alec.   Alexander 
Sand  Hogs {    A.  A.  Pitts 

I    F.  W.  Schwartz 
P'Pe  Ga"B \    R.   Molstad 

I    C.    McDonough 

S''""""* {    A.  S.  Goodstonc 

„,     ,       .  ,         ,   „  ,  f    tarl  Schelder 

Blacksmith  and  Helper {    Fraser-Campbell 
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An  interesting  new  catalogue  is  devoted  to  tlie  Shearer  & 
Mayer  Dragline  Cableway  Excavator.  The  description  and 
numerous  photographs  contained  in  this  catalogue  convey  an 
excellent  idea  of  this  class  of  excavating  machinery  and  the 
many  uses  to  which  the  excavator  can  be  installed  for  the 
economical  handling  of  material.  The  excavator  is  used  for 
material  which  cannot  be  economically  handled  with  ordinary 
boom  line  or  steam  shovel  excavators.  With  this  cableway 
excavator  it  is  possible  to  dig  over  areas  exceeding  200  to  800 
ft.  and  to  convey  the  material  direct  to  spoil  piles  or  elevate 
it  into  bins  or  hoppers  in  on»  operation  with  a  double  drum 
hoist.  The  machine  was  designed  primarily  for  digging  ma- 
terial over  long  spans  from  under  water. 


The  Wheeler  Condenser  &  Engineering  Company,  of 
Cateret,  N.J.,  have  opened  an  office  at  122  Board  of  Trade 
Building,  Montreal,  under  the  management  of  Mr.  Jos.  Mc- 
Kay, Jr.,  who  has  been  New  York  manager  of  the  Wheeler 
Company  for  a  number  of  years.  The  company  -make  a 
specialty  of  surface  and  jet  steam  condensers,  forced  and 
natural  draft  water  cooling  towers,  feed  water  heaters,  evap- 
orating apparatus,  and  special  castings  for  chemical  industries. 


The  American  Road  Machinery  Company  of  Canada, 
Limited,  Goderich,  Ont.,  manufacturers  of  crushing,  road- 
building  and  contractors'  machinery,  will  start  the  erection  of 
an  up-to-date  new  plant  in  the  spring.  The  building  will  be 
400  ft.  long  and  110  ft.  wide,  30  ft.  to  the  square,  with  70  ft. 
runway  for  electric  cranes.  The  latest  principles  of  design 
will  be  embodied.  The  building  is  to  be  of  steel  skeleton  con- 
struction, concrete  curtain  walls  and  modern  fireproofed  roof. 
Electric  power  will  be  used  throughout  and  a  vacuum  heat- 
ing system  will  be  installed  in  all  probability.  The  property 
consists  of  seven  acres,  located  on  the  line  of  the  Grand 
Trunk  Railway,  so  that  the  transportation  facilities  will  be 
unexcelled.  An  up-to-date  line  of  machinery  is  to  be  installed 
in  the  plant.  The  American  Road  Machine  Company  are  the 
largest  exclusive  manufacturers  of  road  equipment  in  Canada 
and  the  high  grade  of  their  products  is  adding  to  their  repu- 
tation. The  officers  of  the  company  are:  Mr.  S.  Jones 
Philips,  president;  Mr.  C.  L.  Moore,  vice-president  and  trcas- 
erer,  and  Mr.  J.   W.   Kitts,  secretary. 


Concreting  in  Cold  Weather 

ILLUSTRATED  herewith  is  an  ice-house  and  creamery 
at  Boltonville,  Vt.,  erected  last  November  according  to 
the  Van  Guilder  Hollow  Wall  system  of  construction. 
The  owners,  IT  P.  Hood  &  Sons  Company,  Boston, 
have  a  number  of  stations  scattered  over  several  states  and 
the  above  construction  was  selected  as  being  particularly  de- 
sirable on  account  of  the  lightness  of  the  Van  Guilder  ma- 
chines, their  ease  of  transportation  and  simplicity  of  opera- 
tion. The  new  building  was  to  replace  a  small  plant  destroy- 
ed by  fire. 

The  construction  in  this  case  was  4  in.  walls  separated  by 
an  air  space  of  2J4  in.  for  insulation  purposes.  This  double 
construction  is  particularly  desirable  wherever  a  high  degree 
of  insulation  from  heat  and  cold  is  desired,  and  it  also  effectu- 
ally prevents  dampness. 

The    rebuilding    was    delayed    for    various    reasons    until 


Plan  of  creamery,  showing  temporary  piping  for  steaming  walls 

after  the  first  of  November,  and  as  the  plant  was  located  al- 
most at  the  base  of  the  White  Mountains,  the  builders  were 
considerably  perplexed  as  to  how  to  keep  the  walls  from 
freezing  and  as  to  whether  they  would  set  fast  enough  to 
allow  continuous  work  with  the  wall  machines. 

As  the  buildings  consisted  of  an  ice-house,  30  x  45  ft., 
with  19-ft.  walls,  a  creamery,  41  x  30,  and  a  receiving  shed, 
13  x  15,  with  12-ft.  walls,  there  was  a  large  exposed  area  to 
be  protected,  but  Mr.  C.  D.  Gilbert,  representative  of  the  Van 


Icehouse  and  creamery,  Boltonville,  Vt.      Walls  protected  and  cured  by  steam  turned  into  air  chambers,  a  method 
which  greatly  extends  the  season  for  hollow  wall  construction  work. 
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Guilder  Company,  was  equal  to  the  emergency.  There  was  a 
boiler  on  the  premises  that  had  been  in  the  burned  creamery 
and  this  suggested  to  Mr.  Gilbert  that  steam  might  be  turned 
into  the  continuous  air  space  and  the  walls  steam-cured. 
Plenty  of  old  pipe  was  at  hand  and  lines  were  run  so  as  to 
reach  every  part  of  tlie  building  by  means  of  steam  hose  con- 
nected to  the  walls.  As  fast  as  they  were  built  the  walls 
were  covered  with  strips  of  tar  paper,  weighted  with  boards, 
and  steam  was  turned  on,  with  the  result  that  the  concrete 
set  in  about  three  hours  so  as  to  allow  another  course  to  be 
laid  and  was  past  danger  of  freezing  in  six  hours.  The  entire 
walls  were  erected  in  three  weeks.  The  thermometer  went  as 
low  as  twenty  degrees  and  at  one  time  there  were  four  inches 
of  snow,  yet  the  work  was  carried  on  successfully. 

This  is  claimed  to  be  the  solution  of  the  problem  of  how 
to  protect  and  cure  double  concrete  walls  in  cold  weather,  and 
doubtless  it  will  result  in  extending  the  season  for  this  type 
of  construction  work.  In  fact  this  steam-curing  process 
should  place  concrete  in  its  proper  place  among  building  ma- 
terials where  double  walls  are  specified,  as  it  can  be  used  in 
any  weather  suitable  for  other  construction  work. 

We  also  reproduce  a  photograph  of  the  store  house  built 
according  to  the  Van  Guilder  system  for  the  Nova  Scotia 
Steel  &  Coal  Company,  Sydney  Mines,  N.S. 


the  larger  sizes  are  reinforced  to  standard  specifications  and 
special  reinforcing  is  given  on  application.  The  company's 
goods  are  made  on  cars  which  are  run  directly  into  steam 
kilns  for  48  hours  before  yarding,  leaving  them  ready  for 
immediate  shipment.  The  dimensions  of  the  plant  are  118 
ft.  by  84  ft.  and  the  storage  yard  covers  several  acres. 


An  up-to-date  concrete  products  plant  possessing  ex- 
cellent facilities  is  that  of  the  National  Concrete  Manufactur- 
ing Company,  Limited,  Lindsay,  Ont.  (Mr.  H.  V. .  Pogue, 
President).  Built  on  the  G.  T.  R.  main  line  to  Toronto,  this 
plant  is  claimed  to  be  the  most  modern  in  the  province  for 
the  manufacture  of  concrete  pipe,  building  blocks,  block 
silos,  concrete  fence  posts  and  drainage  tile.  The  company 
also  supply  special  goods  such  as  trimmings  for  public 
Iniildings.  The  raw  material  used  is  the  best  Portland  ce- 
ntent  and  choice  graded  sand  and  crushed  stone,  so  propor- 
tioned as  to  make  the  lowest  percentage  of  voids  and  the 
strongest  aggregate.  The  system  of  steam-curing  employ- 
ed by  the  company  is  the  last  word  in  curing  concrete  goods 
and  is  said  to  be  more  eflfectivc  in  48  hours  than  "a  month 
of  weather."  The  company  manufacture  heavy  railroad  pipe 
in  sizes  from  12  in  to  36  in.,  according  to  specifications  and 
all  sizes  of  culvert  and  sewer  pipe  from  8  in.  to  36  in.     All 


Roofing  Firm's  Extensions 

Messrs.  Bird  &  Son,  Hamilton,  are  now  at  work  on  an 
extensive  addition  to  their  present  large  plant.  These  addi- 
tions are  to  take  care  of  the  increased  demand  for  Neponset 
waterproof  wallboard  and  for  the  Neponset  shingle  which  the 
company  is  bringing  out.  Mr.  George  E.  Messer,  Canadian 
Manager  for  the  company,  states  that  the  firm  is  erecting  an 
addition  to  the  plant  which  will  cost  about  $15,000,  and  will 
install  machinery  at  a  cost  of  about  $10,000.  In  addition  to 
the  various  articles  manufactured  by  the  firm,  it  is  the  inten- 
tion to  place  Neponset  shingles  on  the  Canadian  market. 
These  will  be  the  first  of  the  kind  to  be  made  in  this  country. 
The  work  of  putting  up  the  building  will  be  rushed  to  com- 
pletion as  speedily  as  possible,  and  the  hope  is  entertained 
that  the  new  machinery  which  the  firm  will  install  will  be  in 
operation  in  a  few  weeks. 

The  company  are  sending  a  traveller  to  Australia,  where 
he  will  spend  a  year  in  the  hope  of  increasing  the  trade  in 
that  country.  The  traveller  chosen  for  the  work  is  Mr.  H.  !•". 
Nobles,  of  St.  John,  N.B.,  who  has  covered  the  eastern  Cana- 
dian route  from  the  Hamilton  office  for  the  past  two  years. 
Mr.  Nobles  will  go  to  London,  Eng.,  where  he  will  meet  the 
European  representatives  of  the  company,  and  will  then  pro- 
ceed to  his  destination. 


Erratum. — The  Aberthaw  Construction  Company,  con- 
tracting engineers  and  concrete  specialists,  Boston,  Mass.,  in- 
form us  that  the  building  described  in  Fig.  30  of  the  illustra- 
tions accompanying  the  article,  "The  Descriptive  Possibili- 
ties of  Concrete,"  published  in  our  issue  of  January  14  and  21 
last,  was  that  of  the  Pierce-Arrow  Motor  Car  Company,  Buf- 
falo, and  not  that  of  the  Packard  Automobile  Company,  as 
described  below  the  cut.  The  former  building  was  built  by 
the  .\berthaw  Construction  Company  in  1910. 
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Maladministration  at  St.  Boniface 

EXCESSIVE  taxation  was  one  of  the  principal 
matters  upon  which  Mr.  Clias.  Curtis,  of  Win- 
nipeg, reported  at  the  instance  of  a  repre- 
sentative body  of  tlie  ratepayers  of  St.  lioni- 
face,  Man.  The  principles  underlying  the  observa- 
tions of  Mr.  Curtis  have  already  in.spired  a  number  of 
editorials  in  this  journal,  but  the  report  contains  much 
original  matter — particularly  in  regard  to  contract 
procedure — worthy  of  further  consideration. 

At  the  outset,  Mr.  Curtis  compares  the  St.  l>oni- 
face  tax  rate  of  24  mills  with  the  Calgary  rate  of  18.75 
mills,  the  Edmonton  rate  of  16  mills  and  the  Kegina 
rate  of  14  mills.  Much  of  the  high  ta.xation  is  attri- 
buted to  lack  of  competition  on  city  contracts  resulting 
from  an  apparent  understanding  between  the  council 
and  the  officials  that  invitations  to  tender  are  not  to 
be  extended  to  outsiders  except  in  the  case  of  work 
which  is  too  large  or  too  complicated  for  local  con- 
tractors. In  support  of  the  contention  that  this  is 
poor  business  policy  and  that  it  not  only  keeps  up 
prices  but  encourages  collusion  among  contractors, 
Mr.  Curtis  maintains  that  the  city  of  St.  Boniface  has 
been  paying  at  least  10  and  in  some  cases  25  per  cent, 
more  for  its  work  and  material  than  it  would  have 
done  had  it  advertised  in  accordance  with  the  practice 
of  other  municipalities.  In  further  detail,  Mr.  Curtis 
states  that  an  examination  of  the  hie  numbers  of  the 
Contract  Record  for  1913  reveals  the  fact  that  during 
the  twelve  months  ninety-five  municipal  and  other 
authorities  advertised  for  tenders  in  this  journal,  the 
contracts  for  the  various  work  representing  an  expen- 
diture of  approximately  $250,000,000.  The  only  time 
that  the  name  of  St.  Ijoniface  appeared  was  in  con- 
nection with  a  contract  for  bridge  piers  and  this  was 
done  because  no  local  contractor  could  finance  the  un- 
dertaking. The  solitary  advertisement,  however,  re- 
sulted in  the  successful  tenderer,  an  outside  firm,  be- 
ing $92,000  lower  than  the  next  bidder.  "It  is  not 
unreasonable  to  assume,"  comments  Mr.  Curtis,  "that 
this  sum  was  saved  by  throwing  the  work  open  to 
general  competition."  The  report  continues  that  a 
ten  per  cent,  .saving  on  the  contract  prices  of  local  im- 
provements carried  out  in  St.  Boniface  would  have 
enriched  the  city's  treasury  by  some  $250,000. 

Strong  arguments  in  favor  of  appointing  a  city 
manager  are  brought  forward  by  Mr.  Curtis.  The 
various  committees,  excepting  the  finance  committee, 
should  be  discontinued,  he  contends,  and  there  should 
be  a  city  manager  over  all  departments.  This  system 
has  been  tried  in  a  great  many  cities — both  United 
States  and  Canadian — and  always  successfully,  where 
the  official  has  been  paid  adequately  and  endowed 
with  proper  authority.  Regina,  which  is  governed  by 
commission  and  council,  with  Mr.  L.  A.  Thornton 
really  in  the  position  of  city  manager,  is  cited  as  one 
of  the  best  examples  of  this  form  of  government. 
Regina  also  has  a  finance  commissioner  and  has  lately 
decided  to  abolish  all  committees.  At  W'estmount, 
Que.,  where  there  is  a  city  manager,  the  most  satis- 
factory results  have  been  obtained,  according  to  a  re- 
port presented  by  Mayor  MacKergow  at  the  recent 
session  of  the  National  Municipal  League  in  Toronto. 
The  Mayor  of  Westmount  expressed  the  opinion  that 
the  affairs  of  the  city  required  quite  as  much  expert 
attention  as  those  of  any  private  corporation. 

"The  city  you  live  in,"  says  Mr.  Curtis  to  St.  Boni- 
face, "can  be  likened  to  a  huge  corporation  of  $25,000,- 
000  paid-up  capital,     with     you     as     individual  share- 
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holders.  Would  you  as  shareholders  of  a  company 
of  this  size — or  of  two  millions  for  that  matter — be  in 
favor  of  running  your  company  with  a  president  and 
directors  who  were  at  work  a  few  hours  a  day,  or 
possibly  not  at  all,  and  perhaps  at  night  when  the 
works  were  shut  down?  Of  course  you  would  not. 
Then  why  should  you  be  satisfied  to  run  your  city  that 
way?  Would  you  expect  results  if  you  paid  your 
directors  a  few  hundred  dollars  per  annum  for  their 
services?  The  only  common-sense  system  in  any 
business  is  to  get  experienced  and  able  men  and  to 
pay  them  well  for  their  labor."  Mr.  Curtis  suggests 
that  a  solution  of  the  problems  that  have  arisen  at 
St.  Boniface  may  be  found  in  the  appointment  of  a 
first-class  executive  engineer  to  administer  the  affairs 
of  the  city. 

It  may  be  mentioned  that  an  editorial  paragraph 
relating  to  the  "city  manager"  plan  which  has  just 
gone  into  effect  at  Dayton,  Ohio,  appeared  on  page 
61  of  our  issue  of  January  21.  We  are  of  the  opinion 
that  this  system  is  peculiarly  adapted  to  a  city  of  the 
size  of  St.  Boniface  and  in  fact  to  all  other  municipal- 
ities whose  funds  wi!l  not  run  to  employing  other  than 
mediocre  men  who  have  not  the  courage  to  demand 
final  authority  in  the  administration  of  their  own  par- 
ticular business.    Therein,  perhaps,  lies  the  secret. 

In  the  preparation  of  this  report  Mr.  Curtis  has 
rendered  an  appreciable  serrvice  not  only  to  the  city 
of  St.  Boniface,  but  to  every  Canadian  municipality 
desirous  of  introspection. 


Inviting  Tenders  by  Correspondence 

IN  our  last  issue,  speaking  of  the  promised  activity 
in  road  work,  we  mentioned  a  few  of  the  items 
included  in  the  programme  of  construction 
drawn  up  by  the  Quebec  government.  Among 
the  work  to  be  undertaken  is  a  stretch  of  some  thirty- 
two  miles  of  macadam  or  gravel  on  the  Sherbrooke- 
Derby-Line  road.  It  would  be  natural  to  expect  that 
tenders  would  be  taken  for  the  larger  items,  but  in  re- 
gard to  this  particular  work,  at  any  rate,  we  have  it 
from  an  authoritative  source  that  tenders  will  be  "in- 
vited by  correspondence."  It  is  possible  that  the  gov- 
ernment may  have  well-defined  reasons  for  cutting  up 
the  work  into  sections  and  awarding  it  locally,  but  as 
a  general  principle,  in  our  belief,  the  system  is  alto- 
gether wrong.  There  have  been  countless  evidences 
of  large  sums  which  have  been  lost  through  carrying 
out  work  privately,  while  the  examples  of  unsuccess- 
ful contract  work  have  been  remarkably  few.  The 
pros  and  cons  in  this  argument  have  been  discussed  at 
such  length,  and  so  often,  in  these  columns  that  our 
point  is  sufficiently  emphasized  by  merely  mentioning 
the  matter  and  citing  it  as  an  example  to  avoid.  The 
trade  and  technical  press  is  the  established  medium 
between  the  parties  to  a  contract,  and  its  functions 
cannot  be  usurped  by  correspondence.  In  the  inter- 
ests of  all  concerned  it  is  to  be  hoped  that  in  this  case 
the  "correspondence"  will  extend  beyond  the  favored 
few  who  usually  receive  such  notification. 


It  pays  to  advertise — especially  when  the  adver- 
tiser has  something  of  value  to  dispose  of;  chooses 
his  mediums  with  care,  preferrine:  the  daily  and  trade 
papers  to  all  other  mediums ;  keeps  posted  as  to  which 
publications  are  rising  in  character  and  circulation 
and  which  are  declining;  te'.ls  his  story  in  a  simple. 
concise  and  convincing  wav;  takes  enough  space  to 
tell  it ;  keeps  at  it  persistently ;  creates  an  efficient  or- 


ganization to  handle  his  advertising;  rejects  all  me- 
diums whose  main  appeal  is  on  the  score  of  cheap- 
ness, and,  finally,  is  willing  to  co-operate  with  the 
publisher  to  secure  the  best  results. 

Engineers'  Fees 

ONE  of  the  most  troublesome  questions  to  a 
practising  engineer  is  that  of  fixing  the 
amount  of  the  fees  that  he  shall  ask  for  his 
services.  If  he  charges  too  much  he  loses 
work.  If  he  charges  too  little  he  loses  the  respect  of 
his  client.  The  same  man  often  errs  in  both  direc- 
tions at  different  times.  In  the  serious  endeavor  to 
find  a  reasonable  middle  course  he  receives  little  aid 
from  the  engineering  societies.  Their  membership  is 
made  up  in  large  part  of  those  who  receive  fixed  sal- 
aries, who  are  contractors,  or  who  are  in  other  busi- 
nesses, and  this  condition  makes  it  impracticable  for 
them  to  deal  effectively  with  the  question. 

The  engineer  often  envies  the  architect,  who  has 
a  much  more  definitely  fixed  schedule  of  fees ;  but  it 
seems  hardly  possible  to  use  an  equally  definite  sched- 
ule in  engineering.  This  is  particularly  true  of  pre- 
Jiminary  and  special  work  not  involving  designs  or 
the  supervision  of  construction.  Work  of  this  char- 
acter, although  it  does  not  pay  the  largest  fees,  is  one 
of  the  most  important  from  the  standpoint  of  the  de- 
velopment of  natural  resources. 

The  question  is  a  most  diflScult  one  if  the  rate  of 
compensation  must  be  fixed  in  advance.  This  is  be- 
cause of  the  uncertainty  as  to  the  amount  and  kind  of 
work  that  may  be  required.  Good  business  men  en- 
gaging engineers  often  want  to  make  arrangements 
that  fi.x  definitely  the  amount  of  compensation  that 
they  may  be  called  upon  to  pay.  Such  limits  are  often 
necessary,  especially  in  public  works  and  where  work 
must  be  done  under  a  limited  appropriation.  The  en- 
gineer wants  to  meet  his  employer  in  this,  and  often 
goes  farther  than  he  ought. 

The  cases  are  common  where  an  engineer,  in  order 
to  meet  competition,  or,  in  the  absence  of  sufficient 
knowledge  as  to  what  will  be  required,  undertakes 
work  for  a  fixed  fee  that  proves  to  be  inadequate. 
He  then  usually  does  as  much  as  he  thinks  he  can 
afford  to  do;  sometimes  he  does  much  more;  but  it 
often  happens  that  this  is  too  little  and  the  client 
is  dis.satisfied,  not  because  he  is  paying  too  much  but 
because  the  engineer  is  doing  too  little.  In  such  a 
case  an  adequate  fee  would  be  equally  advantageous 
to  both  parties.  Cases  of  this  kind  are  far  too  com- 
mon. 

If  the  work  to  be  done  is  of  a  nature  so  definite 
that  it  is  possible  to  know  in  advance  just  what  is 
to  be  done,  then  the  rate  of  compensation  may  be  fixed 
with  less  Hkelihood  of  injustice.  This  is  true  of  the 
work  of  making  detailed  plans  and  of  superintending 
construction.  In  many  other  cases  the  nature  of  the 
work  is  not  known  and  cannot  be  known  in  advance. 
The  Ci'ent  knows  that  he  is  in  trouble  and  needs  help. 
He  thr  ks  that  the  engineer  can  help  him.  What  the 
engineer  can  do  remains  to  be  determined  by  trial. 
It  may  turn  out  that  the  engineer  is  able  to  do,  and 
actually  does  do  for  him,  something  that  was  not  con- 
templated at  the  time  he  was  engaged,  and  that  it  is 
much  more  useful  than  the  work  that  w^as  contemp- 
lated. Under  such  conditions  the  impracticability  of 
fixing  adequate  compensation  in  advance  is  obvious. 

The  commonest  way  of  meeting  these  uncertainties 
is  by  the  use  of  per-diem  rates     The  plan  of  charging 
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for  professional  services  according  to  the  time  spent 
is  accepted  as  an  expedient.  As  such,  it  perhaps 
comes  nearer  to  satisfying  some  of  the  impossible 
conditions  of  the  case  than  any  other  feasible  method. 
It  fails  to  meet  the  requirement  of  the  client  for  defi- 
niteness  because  no  one  can  tell  in  advance  how  much 
time  will  be  required.  It  also  frequently  works  in- 
justice. If  an  engineer,  by  reason  of  possession  of 
special  information  and  experience,  is  able  to  render 
services  of  substantial  value  to  a  client,  the  fact  that 
only  a  little  of  his  time  is  required  should  not  operate 
to  ^prevent  his  receiving  a  substantial  fee.  On  the 
other  hand,  every  engineer  in  active  practice  is  some- 
times connected  with  work  which  for  one  reason  or 
another  is  less  profitable  than  usual  to  his  client,  and 
in  such  cases,  in  a  spirit  of  fair  play,  the  engineer's 
usual  per-diem  rate  may  represent  more  than  a  fair  fee. 
It  is  far  easier  to  determine  what  a  fair  compensa- 
tion is  after  the  services  are  rendered.  Then  all  the 
essential  elements  are  known  with  more  or  less  defini- 
teness.  Some  of  the  most  important  engineering  work 
is  performed  without  other  arrangement  between  en- 
gineer and  client  than  the  understanding  that  there 
is  to  be  fair  play  and  that  the  charges  will  he  reason- 
able. Under  this  plan  an  engineer  can  often  render 
valuable  services  to  his  client  which  would  not  be  pos- 
sible if  he  were  restricted  in  what  he  may  charge  by  an 
agreement  made  before  the  conditions  were  known. 
When  the  client  and  engineer  can  trust  each  other 
fully   this    method    has    great    advantages.      Under    it 


there  is  better  chance  of  the  fullest  service  and  the 
greatest  advantage  to  both  parties.  In  other  profes- 
sions the  advantages  of  this  method,  or  perhaps  the 
difficulty  of  other  methods,  is  so  great  that  it  has  be- 
come customary,  and  attempts  to  fix  compensation  in 
advance  are  unusual.  No  one  expects  a  doctor  to  name 
beforehand  the  fee  that  he  is  to  receive  when  he  is 
called  to  see  a  patient. 

One  reason  why  engineering  work  is  not  more  fre- 
quently performed  in  this  way  is  because  clients  and 
engineers  have  not  sufficient  confidence  in  each  other. 
The  reason  for  this  may  be  found  in  the  great  diver- 
sity in  the  kinds  of  engineering  work,  in  the  fact  that 
work  of  a  particular  kind  is  often  widely  scattered, 
and  that  the  engineer  and  client  seldom  know  each 
other  as  well  as  men  are  apt  to  know  their  lawyers 
and  their  doctors. 

Whatever  the  cause,  this  lack  of  confidence  is  un- 
fortunate and  tends  to  limit  the  field  of  usefulness  of 
engineers.  This  is  one  of  the  matters  that  must  be 
worked  out  and  corrected.  Doing  it  will  add  to  the 
dignity  and  usefulness  of  the  profession.  The  engi- 
neer must  be  faithful  to  his  client's  interest  all  the 
way  through,  up  to  and  including  the  amount  of  his 
charge,  and  must  deserve  the  confidence  and  trust  of 
his  client.  On  the  other  hand,  if  clients  can  be  in- 
duced to  take  the  pains  to  select  engineers  whom  they 
can  fully  trust,  it  will  go  a  long  way  toward  bring- 
ing about  better  conditions. — Engineering  Record. 


Engineering  Topics  in  the  Old  Land 

Concave  Roads  a  Solution  of  the  Problem   of  Relieving   Traffic 
Congestion — An  Opportunity  for  Experimental  Work  in  Canada 


By  our  London  Correspondent 


IF,  as  was  said  in  a  previous  letter,  "it  is  somewhat 
difficult  for  the  English  mind  to  realize  the  re- 
sources of  such  a  country  as  Canada,"  it  is  still 
more  difficult  for  the  Canadian  mind  to  realize 
the  lack  of  resource  in  such  a  country  as  England. 
London's  traffic  is  a  case  in  point.  Within  the  metro- 
polis, one  reads  in  the  report  for  1913  of  the  London 
Traffic  Branch  of  ihe  Board  of  Trade,  the  number  of 
passenger  journeys  made  by  road  has  almost  doubled 
during  the  last  ten  years,  while  within  the  same  period 
the  total  number  of  street  accidents  also  has  doubled. 
The  actual  number  of  passenger  journeys  by  tramway 
and  omnibus  during  1912  was  1,349,109,979,  or  thirteen 
and  a  half  hundred  million.  The  total  number  of  street 
accidents  in  the  year  was  22,261,  of  which  561  were 
fatal.  The  general  conclusion  drawn  by  the  report  is 
that  "there  is  a  very  grave  and  sudden  rise  in  danger 
as  soon  as  traffic  conditions  tend  to  become  congested, 
due  to  the  large  voliuiie  of  mixed  traffic  moving  at 
speeds  varying  between  wide  limits."  The  obvious 
remedy  would  be  so  to  disentangle  this  mixture  of 
traffic  that  fast  and  slow  vehicles  ran  in  definite  tracks, 
and  it  is  therefore  astonishing  to  find  among  the  sug- 
gestions put  forward  for  relieving  congestion  "that 
slow  traffic  be  compelled  to  keep  to  the  kerb."  It  may 
be  said  at  once  that  that  is  the  rule  now,  and  the  anom- 
aly is  presented  of  such  fast  traffic  as  motor  omnibuses 
and  taxi-cabs  having  to  break  the  line  of  slow  moving 
vehicles  on  every  occasion  when  passengers  are  to  be 


picked  up  or  deposited.  Frequently — more  frequently 
perhaps — the  fast  vehicle  cannot  reach  the  kerb,  and 
then  comes  not  only  the  danger  to  the  passenger  but  a 
temporary  impeding  of  the  progress  of  several  lines  of 
moving  vehicles.  The  obvious  remedy  is  to  have  the 
fast  traffic  keeping  to  the  kerb ;  but  to  bring  this  about 
the  present  cross-section  of  London  streets  would 
have  to  be  reversed. 

Concave  Roads 

In  the  adoption  of  the  concave  road  is  to  be  found 
the  only  solution  of  the  problem.  Here,  in  England, 
engineers  are  content  to  rub  along  in  the  old  groove. 
Innovation  does  not  appeal  to  them,  and  had  it  not 
been  for  the  advent  of  the  motorist  (who  is  not  an 
engineer)  roads  would  undoubtedly  still  be  made  of 
water-bound  macadam.  There  is  no  lack  of  talent  in 
the  country,  and  technical  ability  of  a  high  order  is  the 
rule  and  not  the  exception ;  but  engineers  are  obsessed 
by  the  old  bogie  of  conservatism.  Too,  it  is  difficult 
for  the  highway  engineer  to  make  a  departure  from 
existing  methods,  and  the  man  who  would  be  bold 
enough  to  construct  a  concave  carriageway  would  run 
grave  risk  of  enforced  resignation.  Ten  years  ago, 
when  motor  traffic  was  quite  in  its  infancy,  the  present 
writer  advocated  the  adoption  of  the  concave  system, 
and  every  point  he  then  urged  in  its  favor — decreased 
initial  cost,  increased  comfort,  safety  and  convenience 
to  pedestrians,  decreased  dislocation  of  traffic,  speedy 
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removal  of  slop  (!)>■  washing  to  the  centre  of  the  loadj, 
and   facilities   for   dealing  with    heavy   snowfalls    (by 
ploughing  to  the  centre  of  the  road  and  piling  clear 
of    pedestrians) — applies     now     with     tenfold     force. 
Among  the  arguments  usually  advanced  against  the 
concave  road  one  of  the  most  fallacious  is  that  regard- 
ing cross-section.     As   will  l)e   seen   from  the  accom- 
panying sketches  the  cross-section,  in  so  far  as  fall  or 
camber  is  concerned,  would  remain  precisely  the  same. 
In  Fig.  1  we  have  a  common  form  of  convex  road,  com- 
l)osed  of  two  straight  lines,  joined  in  the  middle  by  a 
curve  and  having  a  fall  to  the  channels.     Cut  this  now 
into  three  equal  parts,  invert  the  crown  and  transpose 
the  sides   (Fig.  2)   and  the  required  concavity   is  ob- 
tained.    The  road,  carved  thus  out  of  a  convex  one, 
will  have,  so  far  as  the  haunches  are  concerned,  pre- 
cisely the  same  falls  to  the  new  channel ;  whilst  the 
inverted  crown  will  have  no  more  tendency  to  cause 
tile  traffic  to  slide  than  it  did  in  its  original  form,  be- 
ing simply  an  inverted  arc  of  the  same  radius.     It  is 
scarcely  necessarj'  to  point  out  tliat  a   concave  road 
would  be  centrally  drained,  and  that  all  mud  and  slop 
would  have  a  tendency  to  gravitate  automatically  to- 
wards the  centrally-placed  gullies,  away  from  the  pe- 
destrian side-walk.     Safety  to  life  and  limb  must  be 
the  first  consideration,  however,  and  this  requirement 
the  concave  road  fulfils  admirably,  by  relegating  the 
slow  traffic  to  the  centre  of  the  carriageway  and  allow- 
.  ing  tlie  passenger  to  enter  and  leave  the  licensed  ve- 
hicle direct  from  tlie  kerb.    Perhaps  some  Canadian  en- 
gineer will  report  favorably  to  his  municipality  upon 
the  sul)jcct,  with  a  recommendation  that  a  trial  section 
l)e  laid  in  some  l)usy  thoroughfare.     The  experiment 
would   l)e   watched   v^itli    the    keenest    interest    here. 
Tramway  tracks  must  necessarily  present  some  diffi- 
culty, but  these  arc  alwavs  a  nuisance  to  be  reckoned 


with,  and  it  is  to  be  hoped  that  the  day  of  the  flexible 
trolley-omnibus  is  not  far  off. 

The  Woman  Engineer 
it  would  have  seemed  a  far  cry,  a  few  years  ago, 
from  concave  carriageways  to  tlie  question  of  votes 
for  women;  but  we  move  in  speedy  times,  it  is  not 
long  since  that  a  woman  was  in  the  running  for  a 
county  surveyorship  in  Ireland,  and  a  certain  Mrs. 
Greathead  holds  now  the  position  of  clerk  to  the  Reeth 
(Yorks)  Rural  District  Council.  From  the  recently 
issued  ]>luc  Hook  of  Occupations  and  Industries  in 
luigland  and  Wales,  we  see'  that  there  are  no  fewer 
than  86  women  plumbers  in  the  country,  of  whom  77 
are  either  maidens  or  widows.  Such  facts  are  dis- 
quieting or  the  reverse  according  to  one's  opinion  on 
the  women  question ;  but  they  point  to  the  certainty 
of  women  municipal  engineers,  just  as  there  are  women 
sanitary  inspectors,  plumbers  and  council  clerks. 
Women  sufifragists  in  the  Doroinion  are,  we  are  assur- 
ed here,  elated  at  the  sweeping  victory  achieved  by 
"the  cause"  in  the  Toronto  municipal  elections,  and 
with  a  preponderance  of  women  upon  local  bodies  the 
appointment  of  women  to  as  many  paid  positions  as 
possible  is  at  least  within  the  range  of  practical  poli- 
tics. The  women  are  now,  we  understand,  to  advance 
to  further  conquests,  among  which  the  Parliamentary 
franchise  looms  large.  The  slow-moving  traffic  is 
usurping  tlie  place  of  the  fast  with  a  vengeance! 

A  Plea  for  the  Round  Figure 
There  was  a  story  current  a  gojxl  many  years  ago 
concerning  a  certain  Chancellor  of  the  Flxctiequer  who, 
being  confronted  with  a  page  of  figures  wiiicli  had  been 
brought  out  to  decimals,  inquired  what  all  tiio.sc 
"damned  little  dots"  were.  There  certainly  is  a  ten- 
deiicv  to  use  these  "little  dots"  nnich  more  than  is  ne- 
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cessary.  Thus,  one  reads  "The  net  earnings  of  tlie  de- 
partment for  hght  and  power  is  $72,032.06,  an  increase 
of  $30,842.50  over  the  net  earnings  of  the  same  month 
in  1912."  The  same  panderintj  to  unnecessary  detail 
has  place  here,  and  such  items  as  £2,490,133  17s.  4d. 
appear  with  .startling  frequency  in  government  and 
municipal  publications.  The  Decimal  .\ssociation  is 
doing  good  work  in  this  country,  and  the  day  may  ar- 
rive when  our  obselete  system  of  weights  and  meas- 
ures will  be  relegated  to  the  scrap  heap ;  but  mean- 
while a  Round  Figure  Association  might  find  plenty  of 
useful  spade  work  to  do.  Surely,  in  the  instance  quot- 
ed above,  $72,000,  $31,000  and  £2,500,000  respectively 
would  have  served  the  purpose  equally,  well.  Such 
figures  are  published  for  general  information,  and  the 
mind  rejects  them  when  overloaded  with  detail.  The 
requirements  of  book-keeping  are  quite  another  mat- 
ter. 

The  Road  Board 

State,  as  opposed  to  local,  control  of  roads  is  one 
of  those  big  questions  that  cannot  be  dealt  with  in  the 
space  of  a  paragraph  or  two.  Opinions  in  this  coun- 
try have  always  been  divided  upon  it,  but  the  ranks  of 
the  adherents  of  local  control  have  been  much  swelled 
since  the  formation  of  the  Road  Board.  Any  body  hav- 
ing an  exaggerated  idea  of  its  own  importance  can,  by 
the  issue  of  formidable  reports  (with  detail  figures 
and  "little  dots"  galore)  impress  those  who  are  not  "in 
the  know."  The  work  of  the  Road  Board  has  been  one 
of  incapacity,  muddle  and  failure,  and  its  name  is  a  by- 
word among  engineers  here.  It  was  formed  in  1910, 
and  its  members  consisted  of  a  railway  director  and 
manager,  a  shipbuilder  and  owner,  a  "Lord  Justice 
Clerk,"  a  "Lord,"  and  a  "Baronet."  The  Board,  in  its 
wisdom,  appointed  an  electrical  engineer  as  consulting 
engineer,  and  this  precious  combination  got  to  work 
with  a  speed  that  raised  glowing  testimonies  on  al- 
most every  side.  Among  the  whole  of  the  technical 
journals  of  the  country,  there  was  only  one  that  had 
the  courage  to  make  a  stand  against  tiie  flagrant  job- 
bery of  the  appointments,  while  highway  engineers 
and  surveyors  meekly  furnished  all  the  information 
asked  for  by  the  Board.  The  motorists  ran  tlie  Board 
from  the  day  of  its  inception,  as  they  do  to-day,  and  for 
some  months  it  confined  its  attention  to  the  rounding 
off  of  such  corners  as  were  a  source  of  danger  to  the 
motoring  fraternity.  Then  came  a  few  rapid  motor 
tours  through  some  of  the  counties  of  England,  and 
hundreds  of  miles  of  road  were  reported  upon  not  only 
in  record  time  but  by  quite  incom])etent  men.  "If  the 
matter  were  not  such  a  serious  one  for  the  community," 
said  the  journal  to  which  reference  has  been  made,  in 
connection  with  some  experiments  that  the  Board  were 
to  carry  out,  "  it  would  form  an  excellent  piece  of  Gil- 
bertian  fooling."  This  journal  consistently  op])osed 
what  it  termed  "the  preposterous  constitution  of  the 
Board,"  with  the  result  that  later  an  Advisory  Engi- 
neering Committee  was  appointed.  Even  with  this 
wealth  of  engineering  ability  to  aid  in  its  deliberations, 
incredible  follies  have  Ijeen  committed,  for  the  simple 
reason  that  the  Advisory  Committee  is  kept  well  in 
hand  and  the  motoring  interests  receive  preferential 
hearing.  The  trial  sections  of  roadway  laid  at  Sidcuj) 
form  an  excellent  example  of  practical  fooling. 

An  Object  Lesson  for  Canada 

A  writer  well-qualified  to  speak  said  only  the  other 
day:  "I  doubt  myself  if  the  Road  Board  lias  discover- 
ed anything  that  can  be  regarded  as  strictly  new,  for 


several  of  tlie  proprietary  processes  it  has  been  the 
direct  means  of  procuring  contracts  for  were  well- 
known  to  local  authorities  before  they  were  recom- 
mended by  this  august  body."  And  again  "My  bone 
of  contention  against  the  Board  has  always  been  that 
I)ractically  the  whole  of  its  work  will  have  to  be  done 
over  again  in  the  near  future  for  tlie  reason  that  it  is 
not  making  use  of  its  powers  to  adequately  widen  the 
roads  to  meet  the  conditions  a  decade  hence.  The 
Board  is  still  without  a  policy  on  which  to  proceed;  it 
is  content  to  leave  the  roads  as  narrow  and  as  tortu- 
ous as  they  were;  the  hedgerows  have  not  been  clip- 
ped, and  little  provision  has  been  made  in  the  matter 
of  side  paths  for  pedestrians."  The  procedure  of  the 
Board  is  rendered  deliglitfully  simple  by  the  entire 
lack  of  knowledge  on  the  part  of  its  permanent  officials. 
Tiius,  a  local  authority  asks  for  assistance  in  carrying 
out  certain  highway  improvements.  "How  much  will 
they  cost?"  asks  an  official.  £1,500  is  quoted.  "Give 
you  £200,"  replies  the  official,  and  then  follows  a  little 
bargaining,  and  the  harassed  authority  agrees  finally 
to  accept  £450.  There  was  really  no  more  reason  for 
cutting  down  to  £450  than  to  £200.  It  is  merely  a 
game  of  blufif,  in  which  engineering  skill  has  no  part. 
The  Road  Board  spells  state  control  of  roads  in  the 
end,  for  the  Board  is  even  now  endeavouring  to  obtain 
control  of  county  appointments,  and  it  is  meeting  with 
a  measure  of  success.  Board  control  means  that  prom- 
inent motorists  and  superannuated  army  officers  will 
receive  the  pick  of  the  jobs.  The  trained  surveyor,  as  a 
man  knowing  his  work,  will  be  left  quite  out  in  the 
cold.  Canada  may  some  day  be  considering  the  for- 
mation of  some  body  akin  to  the  Road  Board,  and  tliis 
brief  history  of  that  notorious  Department  may  serve 
as  some  guide  to  what  to  steer  clear  of. 


The  kind  of  English  which  we  desire  to  see  more 
extensively  in  use  among  Canadian  business  staffs, 
says  The  Financial  Times,  is  not  the  English  of  the 
pedantic  precisionist  who  goes  through  life  in  horror 
of  using  the  wrong  preposition  in  a  compound  verb- 
|)hrase,  or  putting  the  preposition  at  the  end  of  the 
sentence,  or  splitting  an  infinitive,  and  is  afraid  to  use 
"and  which"  even  where  that  collocation  is  perfectly 
lawful.  Such  an  attitude  nearly  always  proceeds  from 
an  imperfect  education — an  education  vvliich  has  failed 
to  reveal  the  fact  that  the  English  language  is  a  natur- 
al growth  of  the  human  mind,  and  not  a  system  of 
unalterable  and  uncontradictable  rules  like  arithmetic 
and  geometry,  The  kind  of  English  which  we  want  is 
the  English  of  men  who  realize  that  the  sole  object  of 
language  is  to  convey  tliought,  and  who  pay  some  at- 
tention to  their  sentences  in  order  that  their  thought 
may  be  conveyed  as  clearly  and  vividly  as  possible, 
not  in  the  set  phrases  and  catch-words  of  a  textbook 
but  in  words  appropriate  to  their  own  ideas. 


Experience  seems  to  show  that  with  concrete  floors 
it  takes  a  longer  time  to  heat  up  a  structure  for  the 
first  time  than  in  the  case  of  wood  floors.  However, 
after  the  building  has  'once  become  tiioronghJv 
warmed  it  requires  much  less  heat  to  maintain  a  con- 
stant, comfortable  temperature  than  wlierc  mill  con- 
struction is  used,  so  that  the  heating  account  in  the 
long  run  appears  to  be  considerably  cheaper  with  con- 
crete than  witii  mill  construction.  Concrete  Age 
claims  that  wlierc  the  heating  expense  is  of  consider- 
able magnitude  tliis  feature  might  very  properly  be 
seriously  considered  in  the  choice  of  building  material. 
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Trap   Rock   Defined 

Buffalo,  N.Y.,  Feb.  6,  1914. 
Editor  Contract  Record: 

Will   you   kindly   furnish    us    with    a    definition    of   "trap 
rock,"  and  oblige. 

Yours  truly, 

Oneida  Lime  Company,  Limited. 
Trap  rock  is  a  rather  general  term  and  usually 
includes  all  rock  that  is  hard,  tough  and  dense  and 
cracks  with  an  irregular  jagged  fracture.  The  geo- 
logists would  perhaps  classify  it  as  Syenite,  Diorite 
or  Gabbro.  Road  men  usually  include  all  Igneous 
rock  that  arc  dark  in  color  as  trap. — Editor. 


Highway  Work  in  Saskatchewan* 

Regina,  Sask.,  February  10th,  1914. 
Editor  Contract  Record: 

In  accordance  with  your  request  I  herewith  submit  a  con- 
cise statement  covering  the  programme  of  the  Highway  Com- 
mission of  this  province  for  1914. 

The  amounts  voted  by  the  legislature  for  Public  Improve- 
ments in  1914  are  as  follows: — 
Chargeable  to  Income 

Roads  and  Bridges $500,000 

Ferry  accommodation 90,000 

Chargeable  to  Capital 

Steel  bridges  on  concrete  abutments $300,000 

Construction    and    improvement    of    public 

highways ...   1,200,000 


$3,090,000 

The  above  figures  include  the  entire  cost  of  administra- 
tion. 

It  would  be  a  very  difficult  matter  to  give  you  any  ap- 
proximate figures  as  to  mileage.  Regarding  the  class  of  con- 
struction, I  may  say  that  we  intend  to  follow  along  the  lines 
pursued  in  the  past  few  years.  Saskatchewan  has  not  yet 
reached  the  Macadam  stage  of  road  construction.  At  present 
practically  all  our  roads  are  of  earth  construction. 

I  expect  a  great  many  miles  of  new  prairie  road  will  be 
opened  up  this  season  while,  of  course,  the  maintenance  of 
those  already  constructed  will  require  considerable  attention. 

In  bridge  work  we  expect  to  undertake  the  construction 
of  many  wooden  bridges  on  pile  foundation  and  a  few  steel 
bridges  on  pile  foundations.  These  are  under  the  heading 
above  "Chargeable  to  Income." 

Under  Capital  Account  we  have  an  appropriation  of  $300,- 
000  for  steel  bridge  on  concrete  abutments.  The  illustrations 
shown  in  our  annual  report  1912-1.1  will  best  describe  the 
class  of  bridge  we  are  constructing  from  Capital  Account 
funds.  We  have  not  completed  our  progranmie  as  to  location 
of  highway  improvements  or  location  of  bridges. 

It  may  be  interesting  for  you  to  know  that  we  are  arrang- 
ing for  another  road  drag  competition  for  this  season  and  ex- 
pect many  more  municipalities  to  enter.  The  province  will  be 
divided  into  districts  after  all  entries  are  made,  inspection 
will  be  made  before  the  dragging  operations  are  commenced, 
immediately  after,  and  periodically  from  June  until  the  latter 
part  of   September.      Four  prizes,   ranging  from   $400   down. 


will  be  given  in  each  district  to  the  municipalities  gaining  the 
greatest  number  of  points.  The  results  of  the  road  drag  com- 
petition held  last  year  show  that  it  is  the  only 
solution  of  road  maintenance,  especially  where  so  much  clay 
and  loamy  soils  are  encountered  as  in  this  i)rovincc. 

I    trust  that   this  outline   will   be  of  interest  to  you  and 
your  readers. 

Your  obedient  servant, 
H  .8.  Carpenter, 

Acting  Chairman  of  the  Board. 


Westrumite— A  Correction 

Winnipeg,  February  6,  1914. 
Editor  Contract  Record: 

We  note  that  in  a  recent  issue  of  your  journal,  in  your 
"Glossary  of  Terms  Used  in  Road  Construction,"  you  state 
that  Westrumite  is  "the  trade  name  of  a  mixer."  This  is 
news  to  us,  and  we  would  like  to  tell  you  what  Westrumite 
is.  It  is  an  asphalt  used  cold  for  laying  pavements,  thus 
making  it  possible  for  the  small  community  as  well  as  the 
large  city  to  have  first-class  asphaltic  pavements  at  moderate 
cost.  Westrumite,  ordinarily,  is  laid  two  inches  thick  as  a 
wearing  surface  on  either  concrete  or  macadam  foundation. 
It  makes  a  dustless  and  noiseless  pavement,  and  the  granu- 
lar texture  of  the  surface  prevents  slipping  and  skidding, 
even  when  completely  covered  with  water.  Westrumite 
pavements  are  suited  to  all  climates;  they  are  not  affected 
by  heat  or  cold;  they  neither  track  in  the  summer  nor  crack 
in  the  winter. 

Yours  very  truly, 
Westrumite  Asphalt  Paving  Company,  Limited. 

Additional  information  about  Westrumite  and  any  other 
form  of  construction  is  welcbme,  but  the  definition  com- 
plained of  in  our  correspondent's  letter  was  given  in  error 
owing  an  oversight  on  the  part  of  the  proof-reader.  Upon 
turning  up  the  original  manuscript  we  find  the  following 
lines: — 

Westrumite. — The  trade  name  of  a  dust  palliative. 

Whalley  Mixer. — The  trade  name  of  a  mixer. 
We  are  glad  to  have  this  correction  and  hope  that  the 
Westrumite   Asphalt   Paving  Company's  example   in   writing 
us  will  establish  a  general  precedent. — Editor. 


_   l??*"'  •^'"'.P?"'"'"  communication  will  cover,  at  iMwt  in  part,  uvaral 
rccjnt  anqulrloK  tonchlnv  upon  rondwork  In  the  wo«t. 


"Vulgarity  and  Obstrusiveness  in  a  New  School  of  Design" 

Montreal,  Feb.  12th,  1914. 
Editor  Contract  Record: 

The  subject  you  raise  under  this  heading  in  a  recent 
number  of  your  paper  is  a  live  topic  and  one  that  is  causing 
a  good  deal  of  interest  at  the  present  time. 

In  commenting  on  the  subject  one  cannot  get  away  from 
the  fact  that  skyscrapers,  or  at  least  high  office  buildings, 
have,  of  necessity,  to  become  sooner  or  later  part  of  our 
street  architecture  in  most  of  our  large  cities.  They  natur- 
ally arise  where  the  business  centre  is  small  in  area  and  sites 
for  good  offices  are  limited  and  of  high  value. 

The  questions  that  govern  the  height  and  surroundings 
of  office  buildings  should  be  taken  up  seriously  by  the  muni- 
cipal bodies  who  have  the  making  of  the  laws  governing 
the  erection  of  such  buildings. 

A  well-designed  skyscraper  like  the  Woolworth  Build- 
ing of  New  York — if  detached — or  an  office  building,  such 
as  those  referred  to  in  your  article,  at  Toronto — have  no- 
thing whatever  in  themselves  to  criticise  adversely  as  archi- 
tecture, but  what  is  serious  is  the  placing  of  these  high 
l>uildings    indiscriminately    in    narrow    streets. 

One  hardly  realizes  what  is  going  to  happen  in  our 
already  crowded  streets  when  several  of  these  buildings  are 
placed  close  together.     In  New  York  and  other  cities  in  the 
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States  are  many  cases  where  two  office  buildings  adjoining 
one  another,  or  on  opposite  sides  of  the  streets,  have  a  day 
population  of  5,000  people — a  number  that  in  a  city  like 
Toronto  or  Montreal  would  a  few  years  ago  have  been 
spread  over  a  square  mile  or  more  of  their  business  streets. 

What  congestion  will  occur  around  these  high  buildings 
in  our  Canadian  cities  if  they  are  allowed  to  be  built  in 
close  conjunction  to  one  another  is  not  considered  to  any- 
thing like  the  extent  it  should  be  by  the  exponents  of  the 
commercial  tower. 

.Architecturally  speaking,  our  business  streets  require  to 
be  treated  essentially  in  a  formal  manner.  Even  with  high 
office  buildings,  a  height  should  be  set  down  by  our  building 
authorities  to  which  all  buildings  should  be  governed.  A 
defeat  of  efforts  to  establish  such  a  limit  can  be  due  only  to 
the  strength  of  private  interest.  The  larger  public  interest 
is  in   favor  of  the   restriction. 

Tall  buildings  require  a  wide  street  quite  as  much  be- 
cause of  the  congestion  of  travel  they  bring  as  because  they 
shut  the  sunshine  out  of  a  narrow  street.  For  this  reason, 
if  for  no  other,  a  22-storey  building  is  too  high  for  a  street 
the  width  of  King  Street,  Toronto,  as  a  13-storey  is  in 
Montreal  for  a  street  the  width  of  St.  Francois  Xavier.  As 
before  mentioned,  a  formal  treatment  is  desired  in  our  busi- 
ness streets,  for  nothing  looks  so  bad  as  to  see  a  high  and 
low  building  in  close  contact  with  on  another.  Such  a  bad 
arrangement  has  been  compared  to  a  line  of  type  where  the 
letters  are  all  different  in  height.  Whilst  the  letters  need 
not  be  exactly  the  same  form  and  width,  no  glaring  contrast 
should  be  allqwed  to  shock  and  offend.  A  uniformity  of 
height  or  relation  to  one  another  of  adjoining  buildings  is 
being  insisted  upon  by  the  powers-that-be  in  our  older  cities, 
especially  where  modern  improvements  are  being  made.  One 
recalls  the  recent  rebuilding  of  the  lower  end  of  Regent 
street,  London,  England,  and  the  Crescent  of  Aldwych, 
where  the  skyline  for  the  whole  of  the  new  buildings  was 
governed  by  a  previously  well  designed  and  carefully  pre- 
pared scheme.  This  scheme  was  made  in  accordance  with 
the  views  of  leading  architects  and  engineers  who  had  been 
called  together  by  the  municipal  authorities  in  consultation. 
Where  such  a  scheme  has  not  been  followed  we  know  onlv 
too  well  how  our  business  streets  have  become  a  total  failure 
artistically. 

Unless  our  municipal  authorities  arc  broad-minded 
enough  and  courageous  enough  to  look  forward  twenty  years 
or  more  into  the  future  when  undertaking  problems  for  their 
city's  good,  I  fail  to  see  how  our  cities  are  going  to  de- 
velop to  the  best  advantage  on  sound  national  and  aesthetic 
lines.  Would  it  not  be  possible  and  desirable  for  each  of 
our  municipal  councils  to  have  prepared  by  the  best  authority 
available  a  well-considered  plan  showing  upon  what  lines  it 
is  desirable  for  the  city  to  develop  in  the  future.  Then, 
after  this  scheme  had  received  the  general  approval  of  the 
public,  all  future  improvements,  buildings,  etc.,  would  be  for 
all  time  based  and  governed  by  such  a  plan.  Restrictions  in 
such  a  scheme  would  have  to  be  made,  but  consider  what 
the  future  ratepayers  in  a  growing  city  would  be  saved  in 
avoiding  the  many  expenses  found  to  be  necessary  now-a- 
days  for  street  widening,  cutting  through  of  new  streets,  and 
other  such   public  works. 

A  city  developed  on  such  rational  lines,  with  the  neces- 
sary open  spaces  and  different  types  of  buildings  related  to 
the  width  and  position  of  the  streets  in  which  they  arc  placed, 
would  be  a  pleasure  to  behold. 

Those  that  come  after  us  would  then  feel  proud  to  live 
m  such  a  city— where  foresight  and  common-sense  had  played 
so  important  a  part  in  their  forefathers'  time,  whereas  now 
we  ought  to  hang  our  heads  at  the  lack  of  uniformity  in  our 


streets  and  the  glaring  contrasts  in  the  types  of  the  buildings 
which  can  but  shock  and  offend. 

In  New  York  the  public  authorities  are  considering  this 
problem  of  restricted  heights  for  buildings.  Mr.  R.  P.  Bol- 
ton has  recently  sent  to  the  Borough  President  a  report  on 
the   subject  of  which  the  following  is  an  extract: 

"1  have  suggested  to  the  Commission  a  limitation  ol 
nine  times  the  gross  plot  area  in  gross  interior  floor  area. 
Coupled  with  a  restriction  as  to  cornice  heights  and  permis- 
sion to  build  higher  only  by  recession  from  all  sides  of  the 
property  lines,  the  access  of  light  and  air  to  street  and 
neighbors  would   be   secured. 

"With  the  increased  high  cost  of  construction,  it  follows 
that  rentals  must  be  high  if  a  proper  return  is  to  be  secured, 
but  it  is  a  fact  that  the  mere  height  of  buildings  does  not 
bring  in  commensurate  returns.  There  are  actually  instances 
in  lower  Manhattan  where  the  lower  floors  of  some  sky- 
scrapers are  unrentable  as  office  space  and  are  rented  for 
storage  purposes  on  account  of  the  insufficient  light  and  air 
they  afford. 

"This  is  due  to  the  building  itself,  which  has  not  only 
robbed  its  neighboring  properties  of  their  share  of  light, 
but  has  robbed  itself  of  its  own  share  of  reflected  light.  The 
same  applies  to  access  of  air  for  ventilation.  Had  such  build- 
ings been  constructed  with  regard  to  these  features,  a  much 
less  Iicight  would  have  been  found  to  produce  equal  results." 

This  statement  is  interesting  as  dealing  with  the  ques- 
tion under  discussion  and  raises  important  details  which  it 
is  well  for  all  to  consider. 

Yours  truly, 

Philip  J.  Turner,  F.R.I. B.A. 


Tentative  Basis  for  Proposed  Quantity  System 

Editor  Contract  Record: — 

It  has  long  been  a  matter  of  wonder  to  many  of  those 
identified  with  architectural  and  building  work  that  the  dupli- 
cation of  labor  and  liability  to  error  obtaining  under  the  pre- 
sent haphazard  methods  of  estimating  should  be  allowed  to 
continue,  and  in  the  light  of  this  your  recent  editorial  refer- 
ences to  the  subject  are  gratifying. 

Any  systetu  introduced  into  this  country  must  be  formu- 
lated upon  the  basis  of  our  present  practice  in  estimating  and 
adapted  to  the  peculiar  requirements  of  our  methods.  A 
brief  review  of  the  English  system  will,  however,  prove  illum- 
inating and  will  plant  the  red  flag  over  the  pitfalls  to  be 
avoided  in   any   constructive   work. 

The  quantity  surveyor  in  England  receives  a  fee  based 
upon  a  fixed  percentage  of  the  cost  of  the  work.  The  fee 
is  placed  at  the  bottom  of  the  money  column  in  the  bill  of 
quantities  and  is  added  to  the  total  amount  of  the  estimate. 
The  successful  bidder  pays  the  surveyor's  fee.  If  no  contract 
is  let,  custom  has  established  the  right  of  the  quantity  sur- 
veyor to  collect  his  fee  from  the  owner.  In  the  one  the  case 
the  owner  pays  the  fee  indirectly,  and  in  the  other,  he  pays 
it  directly.  Is  there  any  logical  reason  why  the  fee  should 
not  in  all  cases  be  paid  directly  by  the  owner?  The  condi- 
tions of  payment  under  the  English  system  inject  into  the 
situation  an  element  of  uncertainty  as  to  who  does  actually 
employ  the  <|uantity  surveyor.  The  courts  have  held  that 
the  architect  employs  him  with  the  implied  authorization  of 
the  owner.  Nevertheless,  in  many  cases  where  the  bill  of 
quantities  has  proved  deficient,  the  contractor  has  believed 
that  he  had  the  right  of  recovery  against  the  quantity  sur- 
veyor since  he  was  paying  for  his  services.  The  question 
will  immediately  arise  in  the  mind  of  the  reader:  "Why  should 
there  be  any  dispute  as  to  the  sufficiency  or  deficiency  of  the 
bill  of  quantities?"  The  answer  is:  that  the  bill  does  not 
constitute  the  basis  of  the  contract.  Here  is  the  most  glaring 
inconsistency  in   the   English   system,  precipitating  innumer- 
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able  disputes  and  litigations.  English  practice  is  to  compute 
the  estimates  solely  upon  the  bill  of  quantity.  The  drawings 
and  specifications  arc  not  issued  to  the  bidders,  but  are  on 
exhibition  at  the  quantity  surveyor's  office.  The  estimate 
and  contract,  however,  place  upon  the  contractor  the  obliga- 
tion to  complete  the  building  in  accordance  with  the  plans 
and  specifications  for  the  amount  of  the  estimate.  It  is  ob- 
vious that  if  the  estimate  is  computed  upon  the  basis  of  the 
bill  of  quantities,  the  bill  of  quantities  should  also  constitute 
the  basis  of  the  contract.  The  lump  sum  tender  should  be 
done  away  with. 

As  stated  before,  the  quantity  surveyor  in  England  is 
employed  by  the  architect  and  paid  by  the'contractor.  Pay- 
ment generally  signifies  employment;  but  the  English  courts 
have,  in  only  a  very  few  cases,  held  the  quantity  surveyor 
responsible  to  the  person  paying  him  for  his  services,  and 
in  these  cases  only  because  he  has  been  guilty  of  flagrant 
negligence  or  gross  incompetence.  Such  a  condition  will 
always  have  the  tendency  to  induce  irresponsibility  in  the 
quantity  surveyor. 

As  a  tentative  basis  for  working  out  a  quantity  system, 
the  following  code  of  rules  is  proposed  to  govern  the  em- 
ployment of  the  quantity  surveyor  and  the  adoption  of  the 
quantity  system  of  estimating: 

(1)  That  the  quantity  surveyor  receive  a  stipulated  fee 
to  be  paid  in  all  cases  by  the  owner. 

(2)  That  the  bill  of  quantities  constitute  the  basis  of 
the  contract — a  definite  amount  of  work  for  a  definite  amount 
of  money. 

(3)  That  the  drawings,  specifications,  and  bill  of  quan- 
tities be  issued  for  the  purpose  of  bidding.  The  drawings 
and  specifications  are  essential  to  the  intelligent  pricing  up 
of  the  bill  of  quantities,  since  they  serve  to  illustrate  the 
manner  in  which  the  materials  are  to  be  worked  and  their 
character. 

(4)  That  the  owner  assume  responsibility  to  the  contrac- 
tor for  the  accuracy  of  the  bill  of  quantities. 

(5)  That  the  quantity  surveyor  be  obliged  to  pass  a 
state  examination  and  receive  a  certificate,  as  does  the  certi- 
fied public  accountant,  before  he  be  permitted  to  practise, 
thus  establishing  his  competency. 

Let  us  now  consider  the  various  aspects  of  the  operation 
of  the  quantity  system  under  the  proposed  code. 

The  owner  may  be  expected  to  object  to  being  put  to 
the  supposed  additional  expense  of  the  quantity  surveyor";-, 
fee.  This  objection  is  quickly  disposed  of  by  studying  the 
economics  of  the  present  system.  Sufficient  statistics  have 
been  collected  to  indicate  that  in  this  country  there  is  an 
average  of  ten  bidders  for  each  job  put  out  for  estimate. 
Following  the  law  of  averages,  each  bidder  secures  one  of 
the  ten  jobs  on  which  he  submits  estimates.  The  cost  of 
preparing  all  estimates  is  charged  to  "overhead"  and  distri- 
buted pro  rata  over  all  of  the  work  actually  secured.  There- 
fore, the  cost  of  estimating  the  nine  jobs  lost  is  charged 
against  the  one  job  secured.  No  matter  what  obscure  method 
of  bookkeeping  is  followed,  in  the  last  analysis  the  fact 
remains  that  the  owner  of  the  tenth  job  pays  the  cosi  of 
estimating  the  other  nine  in  which  he  has  not  the  slightest 
interest.  Through  the  adoption  of  the  quantity  system  the 
bidders  are  relieved  of  the  cost  of  preparing  estimates,  av.d 
the  owner  pays  the  cost  of  the  estimate  for  his  own  job  on'.; . 

One  of  the  most  certain,  far-reaching,  and  beneficial 
effects  of  the  quantity  system  will  be  the  production  by  the 
architect  of  more  accurate  and  intelligible  drawings  and 
spccilicaiions.  The  improvement  must  result  from  the  full 
and  frank  co-operation  between  the  architect  and  the  quantity 
surveyor,  in  the  preparation  of  drawings  and  specifications, 
and  from  them  of  the  bill  of  quantities.  .V.s  already  shown! 
accurate  quantities  cannot  be  taken  from  deficient  drawings 
and  tpecificalions.     The  quantity  surveyor  will  apply  i,  il,e 


architect  for  information  on  all  points  not  made  clear  by 
the  drawings  and  specifications.  Is  it  possible  to  cone?  ve 
of  a  more  thorough  check  for  accuracy  and  clearness?  Con- 
versely, with  such  co-operation,  it  must  follow  that  the  bill 
of  quantities  can  be  prepared  with  a  far  greater  degi-ee  of 
accuracy  than  is  now  possible. 

Each  contract  should  include  a  clause  providing  that — 
the  work  comprehended  in  the  agreement  consists  of  the 
quantities  of  the  various  materials  comprising  the  bill  upon 
which  the  bid  is  based,  worked  in  accordance  with  the  re- 
quirements of  the  accompanying  drawings  and  specifications. 

Each  contract  should  also  include  a  clause  providing 
for  increased  or  decreased  compensation  to  the  contractor  re- 
sulting from  additions  to,  or  deductions  from,  the  original 
bill  of  quantities  due  to  any  cause  or  by  reason  of  subse- 
quent changes  in  the  work,  at  the  rate  of  the  unit  prices 
set  forth  or  deducible  from  the  bid,  plus  ten  per  cent,  for 
additions,  and  at  the  rate  of  the  unit  prices  set  forth  or  de- 
ducible from  the  bid,  less  ten  per  cent,  for  deductions;  also 
for  priced  bills  of  quantities  on  extra  work  involving  the 
use  of  materials  differing  in  character  from  any  of  those 
originally   billed: 

In  other  words,  the  basis  of  the  contract  should  be  fo 
flexible  that  it  may  be  extended  to  cover  deficiencies  or  con- 
tracted to  cover  excesses  in  the  original  bill  of  quantities, 
and  so  that  it  may  automatically  adjust  itself  to  provide  for 
changes  in  the'  work,  always  upon  a  fair  and  equitable  basis. 

If  the  quantities  constitute  the  basis  of  the  contract, 
and  the  contract  prices  for  the  various  classes  of  materials 
automatically  adjust  themselves  to  the  changes  in  the  quan- 
tity and  the  changes  in  the  work,  there  can  be  no  dispute 
between  the  architect  and  the  contractor  over  extras  and 
deductions — and    there   should   be   none. 

Nevertheless,  since  extra  work  carries  with  it  a  pro  rata 
increase  in  profit,  it  is  reasonably  certain  that  a  great  num- 
ber of  contractors  will  endeavor  to  establish  claims  for  extra 
compensation  on  the  basis  of  alleged  deficiencies  in  the  or- 
iginal bill  of  quantities.  If  all  such  allegations  can  be  re- 
duced to  questions  of  fact,  through  the  establishment  of 
standard  rules  and  units  for  the  measurement  of  executed 
work,  there  will  be  little  chance,  unless  the  architect  is  ex- 
tremely negligent,  for  the  contractor  to  prove  a  claim  for 
excess  quantities  if  they  do  not  exist.  The  establishment  of 
such  standards  as  a  preliminary  step  to  the  adoption  of  the 
quantity  system  is  essential  to  the  system's  successfiil  opera- 
tion. Every  thousand  common  brick  billed  must  mean  the 
same  number  of  cubic  feet  of  wall  to  each  and  every  bidder, 
to  the  quantity  surveyor,  and  to  the  architect.  The  work 
of  establishing  such  standards  will  be  taken  up  by  the  As- 
sociation of  United  States  Quantity  Surveyors  through  com- 
mittees in  each  trade.  The  standards  so  established  will  be 
based  upon  the  best  and  most  equitable  practice  in  each 
trade,  with  due  regard  for  the  distinctions  now  made  be- 
tween the  various  classes  of  work.  A  bill  of  quantities 
drawn  upon  the  basis  of  such  standard  rules  for  measure- 
ment and  classification  will  be  entirely  intelligible  to  the 
bidders,  because  it  will  recognize  the  same  distinctions  and 
classifications  in  the  work  that  now  govern  them  in  pricing 
the  various  departments  of  work. 

Estimating  on  bills  of  quantities  will  reduce  competition 
between  bidders  to  the  sound  basis  of  efficiency.  In  such 
competition  the  factors  that  would  count  would  be  the  con- 
tractor's ability  to  buy  at  the  lowest  cost,  his  credit,  rating, 
and  capital,  and  the  efficiency  of  his  organization  and  meth- 
ods in  construction.  The  material  man,  who  stands  back 
of  the  contractor,  would  be  fully  justified  in  selling  at  mini- 
mum rates  where  there  was  no  financial  risk  involved.  The 
"wild-cat"  contractor,  the  contractor  without  financial  stand- 
ing, and  the  inexperienced  contractor  would  soon  be  elim- 
inated.    Under  such  competition  they  could  no  longer  exist, 
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lor    llif    work   secured    through    taking   a    chance    would    net 
a  loss. 

The  quantity  system  will  impose  upon  the  architect  the 
i  necessity  of  following  more  precise  and  fairer  methods  in 
the  matter  of  making  estimates  for  payments.  All  payments 
will  be  computed  upon  the  basis  of  units  of  materials  worked, 
limes  the  unit  price  fixed  by  the  contract  or  deduced  from 
the  bid.  The  contractor  will  receive  the  exact  amount  of 
money  to  which  he  is  entitled  for  the  amount  of  work  per- 
formed— no  more,  no  less.  The  present  method  of  making 
estimates  for  payments  upon  the  basis  of  shrewd  but  "safe" 
guessing  as  to  the  value  of  the  work  performed,  would 
necessarily  be  relegated  to  the  past. 

All  those  to  whom  the  proposition  has  been  made  of 
establishing  the  quantity  system  have  hailed  it  as  being  the 
solution  of  the  one  great  prol)lem  in  the  field  of  building  in 
this  country,  but  they  have  also  been  pessimistic  as  to  the 
ultimate  success  of  the  movement.  However,  if  the  architects 
of  the  country  will  get  together  and  decide  upon  some 
method  of  procedure  providing  for  the  co-operation  of  the 
intelligent  contractor,  all  obstacles  will  be  overcome  and 
there  will  be  a  greater  measure  of  contentment  in  the  lives 
of  all;  and  that  alone  is  well  worth  the  effort. 
Yours  truly, 

Sullivan    W.    Jones.* 


An  Opportunity  for  a  Genius 

Saskatoon,   Sask.,  l'"eb.   JO.    Iin4. 
lulitor  Contract   Record: 

Without  entering  into  a  detailed  discussion  of  your  ar- 
ticle relating  to  "skyscrapers,"  I  may  tell  you  that  here  in 
Saskatoon  we  are  saved  from  architectural  abortions  of  the 
kind  by  our  by-laws,  which  limit  the  height  of  buildings  in 
the  business  area  to  120  feet.  This  is  a  wise  and  timely 
precaution.  Experience  teaches  us  tliat  excess  in  any  style 
or  fashion  becomes  vulgarity,  but  unfortunately  there  are 
always  to  be  found  those  who  are  prepared  to  risk  the  stigma 
of  vulgarity  in  the  pursuit  of  a  certain  amount  of  fame  (or 
shall  we  say  notoriety?).  Architectural  opinion  varies  as  to 
the  beauty  or  otherwise  of  the  high  building.  Isolated  ex- 
amples would  seem  to  indicate  that  here  is  an  opportunity 
for  a  genius — some  man  whose  name  will  become  immortal 
by  virtue  of  his  founding  a  new  school  of  architecture  which 
shall  make  the  skyscraper  an  object  of  admiration.  General 
practice,  however,  has  not  been  encouraging  and  tlie  by-laws 
which  have  settled  the  question  for  the  city  of  Saskatoon 
certainly  have  my  approval. 

Yours  very  truly, 

T.'  Rrammall    Daniel. 


The  net  profits  of  the  Canada  Cement  Company  for  the 
year  ending  December  lUst  last  were  $l,,53f),432,  an  increase 
of  $141,756.  The  net  earnings,  after  all  charges  and  pre- 
ferred stock  dividend  had  been  discharged,  were  $409,217, 
equal  to  3.03  on  the  common  stock,  against  3.10  in  1913  and 
2.06  in  1911.  Senator  Edwards,  the  President,  in  his  report, 
estimates  that,  with  the  completion  of  the  Medicine  Hat 
plant,  the  total  capacity  will  be  12,000,000  barrels  per  annum, 
ample  to  meet  all  requirements  for  many  years  to  come.  The 
company  anticipated  better  profits  for  1913,  but  on  account 
of  construction  work  being  seriously  delayed  by  the  non- 
delivery of  materials  purchased  during  the  early  part  of  the 
year,  they  did  not  derive  any  benefit  from  the  improvement 


*Mr.  Jones  is  a  member  of  ttie  lirm  of  Messrs.  Palmer,  Ilornbostel  & 
Jones,  architects,  of  New  York  and  Montreal.  This  firm  has  designed 
many  noteworthy  buildings  in  the  Ignited  States,  among  which  may  be 
mentioned  the  Carnegie  Institute  of  Technology;  the  University  of  Pitts- 
burg, and  the  Soldiers'  Memorial  at  Pittsburg,  Pa.  ;  the  Xorthwestern 
University  at  Evanston,  111. ;  the  New  York  State  Education  Huilding  at 
Albany,  and   the  City   Hall   Building  at   Oakland,   Cal. 


made  in  the  plants  until  late  in  the  year,  and,  in  addition  to 
this,  construction  work  at  the  various  mills  interfered  to 
some  extent  with  their  economical  operation.  These 'facts, 
together  with  the  increased  cost  of  coal,  sacks  and  other 
materials,  prevented  the  company  from  making  any  further 
reduction  in  the  selling  price  of  cement  during  the  past 
year.  It  is  their  intention,  however,  to  continue  the  policy 
of  i)rice  reductions,  and  they  anticipate  that  with  construc- 
tion work,  except  at  Medicine  Hat,  practically  completed, 
they  will  be  able  to  obtain  a  decreased  cost  and  effect  a  sav- 
ing in  distribution  to  the  Western  Provinces,  which  will  en- 
able them  to  make  further  reductions  in  the  selling  price  of 
their  product  in  the  West.  With  a  greatly  increased  capacity 
they  are  in  a  position  to  do  a  much  larger  business  than 
heretofore  and  to  distribute  their  products  to  all  parts  of  the 
Dominion   at   less   cost. 


Trap-Rock  Crushing  Plant  at  Bruce  Mines,  Ont. 

To  prepare  immense  bodies  of  trap  rock  at  Hrpce  Mines, 
Ont.,  40  miles  east  of  Sault  Ste.  Marie,  for  use  in  road  con- 
struction a  large  crushing  plant  has  been  installed  at  that 
point  by  the  Martins  International  Trap  Rock  Company.  The 
plant,  which  is  described  by  the  Engineering  Record,  has  a 
capacity  of  more  than  500  cu.  yd.  per  hour,  and  is  laid  out 
with  a  view  to  future  enlargement. 

Two  110-ton  steam  shovels,  two  large  electrically  oper- 
ated churn  drills  and  twenty-five  8-yd.  steel  automatic-dump 
quarry  cars  constitute  the  quarry  equipment.  ■  The  material 
is  hauled  from  the  quarry  and  dumped  direct  into  a  Superior 
jaw  crusher  with  a  5  x  7-ft.  receiving  opening.  Reduced  by 
this  crusher,  which  is  the  largest  built,  to  about  10-ft.  size, 
the  material  passes  over  a  short  grizzly,  the  fines  falling  on  a 
4  X  76-ft.  pan  conveyor  and  the  oversize  continuing  to  two 
\o.  U  McCully  crushers.  The  material  from  the  McCully 
crushers  is  discharged  to  the  same  pan  conveyor,  which  ele- 
vates the  entire  output  and  delivers  it  to  a  7  x  18-ft.  McCully 
stone  screen.  From  this  screen  the  fines  are  discharged  up- 
on a  4  x  116-ft.  pan  conveyor,  the  oversize  going  to  two  sets 
of  54  X  24-in.  Superior  rolls.  The  rolls  in  turn  discharge  into 
the  same  conveyor,  which  carries  its  load  to  a  second  7  x  18-ft. 
screen.  From  this  screen  the  larger  sizes  are  delivered  to 
storage  piles  by  gravity  and  belt  conveyors,  the  fines  to  u 
cross-conveyor  which  takes  them  to  two  4xl2-ft.  double-deck 
screens,  whence  other  conveyors  take  them  to  other  storage 
piles.  From  the  storage  piles  the  material  is  loaded  on  ves- 
sels by  belt  conveyors  in  tunnels  under  the  piles. 

Storage  is  provided  for  approximately  80.000  cu.  yd. 
There  are  two  rows  of  storage  piles,  and  under  each  row  is 
a  concrete  tunnel  with  feeding  hoppers  in  the  roof.  Each 
tunnel  is  provided  with  a  40-in.  belt  conveyor  330  ft.  long, 
capable  of  loading  stone  at  a  rate  of  750  tons  per  hour. 
Xear  the  discharge  end  of  each  conveyor  is  installed  a  Mer- 
rick weightometer,  which  automatically  weighs  the  material. 
With  the  system  the  largest  vessels  can  be  loaded  within  a 
few  hours. 

The  layout  is  such  that  a  duplicate  plant  can  be  instal- 
led at  a  later  date,  or  the  storage  of  the  present  plant  can 
1)c  increased  to  120,000  cu.  yd.  by  the  addition  of  one  con- 
crete tunnel  with  loading  conveyor  and  overhead  distribut- 
ing conveyors.  The  crushing  machinery  was  furnished  by 
the  Power  &  Mining  Machinery  Company,  of  Cudahy,  Wis. 


Messrs.  Burke.  Horwood  &  White,  Architects,  Toron- 
to, have  just  removed  to  new  offices  on  the  fifth  floor 
of  the  new  Ryric  Building  at  the  corner  of  Yonge  and  Shuter 
streets,  Toronto.  It  is  interesting  to  note  that  the  firm  are 
the  architects  who  designed  the  remodelling  and  enlarge- 
ment of  this  building. 
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The  New  Waterworks  for  Port  Alberni  and 
Salmon  Arm  in  British  Columbia 


INCIDENTAL  to  the  installation  of  nuinicipal  sys- 
tems in  British  Columbia,  such  as  new  water- 
works, are  constructional  problems  which  are  of 
particular  interest  and  almost  unique  in  their 
methods  of  solution.  As  an  example  we  have  the  Port 
Alberni  and  Salmon  Arm  waterworks,  which  were 
completed  last  year  and  turned  over  to  the  respective 
municipalities  by  the  Vancouver  Wood  Pipe  &  Tank 
Company,  Limited. 

The  contract  for  the  Port  Alberni  waterworks  was 
awarded  in  September,  1912,  and  operations  were  com- 
menced the  same  fall.  The  work  was  to  have  been 
completed  in  eight  months,  but  delays  in  receiving 
steel  for  the  banding  of  the  continuous  stave  pipe  oc- 
curred and  it  was  not  until  August  of  1913  that  the 
plant  was  turned  over  to  the  city  of  Port  Alberni.  The 
contract  was  originally  let  to  the  Municipal  Construc- 
tion Company,  as  it  was  then  called,  and  the  price 
approximated  $108,000.  It  is  a  municipally-owned  en- 
terprise and  marks  the  development  of  the  first  port 
on  the  west  coast  of  Vancouver  Island,  and  one  of  the 
furthest  west  in  Canada.  Railway  connection  to  Port 
Alberni  from  Victoria,  via  Nanaimo,  has  been  com- 
pleted by  the  C.  P.  R.  for  over  a  year  past,  and  the 
Canadian  Northern  Pacific  Railway  is  fast  completing 
its  system  on  Vancouver  Island,  which  will  also  reach 
Port  Alberni. 

The  main  points  of  interest  to  be  noted  in  the  new- 
ly-completed waterworks  system  of  Port  Alberni  are 
the  intake  dam  of  cribwork  and  rock  filling,  the  supply 
main,  7j4  miles  in  length,  and  the  distribution  service 
in  the  city,  comprising  nearly  five  miles  of  six-inch 
mains,  with  adequate  fire  protection  through  numer- 
ous hydrants  installed  at  principal  points.  The  water 
supply,  like  most  of  the  plants  supplying  towns  and 
cities  in  British  Columbia,  is  by  gravity.  Very  few 
cities,  so  far,  in  the  Pacific  province,  have  not  been  able 
to  provide  themselves  with  water  service  of  this  type. 

The  intake  dam  of  the  Port  Alberni  system  is  about 
200  feet  long.    It  is  erected  on  China  Creek,  the  source 


of  supply.  To  reach  the  dam  and  lay  the  pipe  line  on 
the  route  selected,  a  roadway  had  to  be  made  for  the 
entire  distance,  considerable  difficulty  being  experi- 
enced. The  whole  ground  was  rather  rough,  and  for 
the  most  part  it  was  heavily  timbered,  trees  six  feet  in 
diameter  having  to  be  cut  out  of  the  right-of-way. 
Heavy  rock  work  was  encountered  in  many  places. 
Some  idea  of  the  magnitude  of  the  task  of  even  build- 
ing this  road  may  be  gathered  from  the  fact  that  6,000 
yards  of  rock  and  over  22,000  yards  of  earth  had  to  be 
liandled. 

The  roadway  was  brought  to  pipe  line  grade  all  the 
way,  as  the  pipe  was  laid  on  the  inner  side  next  the 
bank,  so  that  the  covering  could  be  done  by  simply  ex- 
cavating the  slope  and  letting  the  earth  down  on  the 
pipe  after  it  was  constructed.  This  made  the  work  of 
construction  all  the  easier,  as  it  had  not  to  be  carried 
on  in  a  deep  trench.  An  important  feature  of  the  road- 
making  and  pipe-laying  was  providing  for  six  inverted 
syphons.  This  was  necessary  because  of  the  contour 
of  the  line,  which  crossed  several  deep  ravines,  almost 
amounting  to  canyons  in  one  or  two  instances.  The 
roadway  had  to  be  raised  in  places  a  height  of  20  feet, 
to  make  it  conform  to  the  extreme  curve  plotted  for  the 
pipe.  It  required  no  less  than  30,000  lineal  feet  of  crib 
timber  for  this  one  item  of  the  construction. 

For  the  first  26,000  feet  the  pipe  is  sixteen  inches  in 
diameter,  the  continuous  stave  type  of  construction  be- 
ing adopted.  Douglas  fir,  clear  stock,  well  seasoned 
and  carefully  selected,  was  used  for  the  staves,  which 
were  dressed  to  radial  section  of  1^  inches  thickness 
from  2x4  stock.  The  slotting  of  the  ends  of  the  staves 
to  hold  a  metal  tongue,  which  keeps  the  staves  in  place 
in  the  pipe,  is  perhaps  one  of  the  most  important  fea- 
tures of  continuous  stave  construction.  It  is  one  which 
certainly  requires  extreme  care.  To  secure  absolute 
uniformity  in  the  interior  of  the  tube,  the  Vancouver 
Wood  Pipe  &  Tank  Company  have  perfected  and  pa- 
tented a  machine  which  cuts  the  slot  in  the  end  of 
every  stave  with  unvarying  accuracy.    The  slot  is  cut 
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parallel  tu  the  width  of  the  stave  and  the  metal  tonj;iie, 
which  is  two  inches  wide,  is  made  long  enough  to  pro- 
ject slightly  past  each  edge  of  the  stave  and  thus  en- 
gage the  edge  of  each  adjoining  stave  as  the  pipe  is 
drawn  up  by  the  bands.  The  banding  of  the  pipe  was 
with  half-inch  round  steel,  spaced  an  average  distance 
of  2j^  inches.  Many  curves  had  to  be  made  in  the  pipe, 
owing  to  the  contour.  These  were  in  addition  to  the 
inverted  syphons,  so  that  both  lateral  and  vertical 
bends  are  demonstrated  in  this  pipe  line,  which  is  an 
excellent  example  of  the  adaptability  of  the  continuous 
stave  type  of  wood  pipe  for  a  country  such  as  that 
where  it  had  to  be  laid. 

For  the  remainder  of  the  supply  line  to  the  borders 
of  the  city,  steel  pipe  was  used.  Of  this,  7,300  feet  was 
12-inch  and  5,800  feet  10-inch  diameter.  The  total 
elevation  of  the  intake  dam  above  sea  level  is  614  feet, 
which  was  too  great  a  head  for  regular  working  pvcs- 


Waterworks  system  Port  Alberni,  B.C.  — A  section  of 

the  pipe  line,  showing  the  heavily  timbered  and 

rocky  country  through  which  it  was  laid. 

sure.  Reducing  pressure  valves  were  therefore  placed 
on  the  12-inch  and  10-inch  steel  pipe,  and  the  pressure 
was  brought  down  to  an  average  of  about  110  lbs.  in 
the  city. 

Wire-wound  wood  stave  pipe  was  used  for  the  4  or 
5  miles  of  six-inch  distribution  mains  in  the  city. 
House  services  were  connected  up  at  the  time  these 
distribution  mains  were  laid,  the  whole  being  under 
the  direct  supervision  of  the  city  engineer.  Port  .\1- 
berni  now  has  every  advantage  to  be  derived  from  a 
complete  modern  water  supply,  and  it  has  sufficient  for 
a  population  of  20,000  people,  which  it  will  be  some 
time  in  realizing,  bright  though  its  future  is  now,  with 
railway  service  established  and  to  come.  A  note- 
worthy point  in  the  history  of  Port  Alberni,  and  of  the 
province,  is  that  here  was  erected  early  in  the  sixties 
of  last  century,  by  Capt.  Stamp  of  Boston,  the  first  saw 
mill,  in  British  Columbia.  The  mill  has  long  since 
been  removed,  but  a  more  modern  one  has  taken  its 
place. 

Another  water  system  installed  in  1913  by  the  Van- 
couver Wood  Pipe  &  Tank  Company,  was  that  of  Sal- 


mon Arm,  a  thriving  town  in  the  interior  of  British 
Columbia,  on  the  mam  line  of  the  C.  P.  R.  and  on  the 
shores  of  Shuswap  Lake.  Here  a  service  was  given  by 
means  of  a  main  and  distribution  pipes  of  several  miles 
in  all.  The  supply  was  taken  from  Canoe  Creek  at  a 
head  of  700  feet,  which  was  reduced  by  breaking  into 
a  50,000  gallon  tank,  from  which  direct  service  through 
the  city  is  given.  To  render  it  frost-proof,  the  tank 
was  housed  in  an  octagonal  frame  building,  as  the 
winter  weather  in  that  part  of  the  interior  is  severe  at 
times. 

A  large  contract  carried  out  successfully  by  the 
Municipal  Construction  Company,  as  this  concern  was 
■formerly  known,  was  that  of  installing  over  55  miles  of 
steel  pipes  in  the  waterworks  system  of  Burnaby,  one 
of  the  municipalities  of  Greater  Vancouver.  This 
work  was  completed  just  prior  to  the  beginning  of  the 
Port  Alberni  contract  in  1912.  In  1910  and  1911,  the 
same  company  successfully  completed  the  installation 
of  a  25-inch  steel  main,  74,000  feet  in  length,  for  the 
city  of  New  Westminster.  This  was  for  a  supply  from 
a  new  dam  built  by  the  Vancouver  Power  Company 
at  Coquitlam  Lake,  just  east  of  Burrard  Inlet,  in  the 
mountains,  near  Vancouver. 

Mr.  J.  S.  Reekie  is  President,  Mr.  W.  Stocks,  Vice- 
President  and  Mr.  S.  Reekie,  Secretary-Treasurer  of 
the  Vancouver  Wood  Pipe  &  Tank  Company,  Limited. 
Mr.  J.  C.  McKenzie  was  superintendent  of  construc- 
tion on  the  Port  Alberni  contract  and  also  acted  in  this 
capacity  on  several  previous  contracts.  Mr.  E.  J. 
Cosens  is  superintendent  of  the  factory,  which  is  lo- 
cated in  Vancouver  City,  as  is  also  the  company's 
office. 


HOW  the  old  C.  P.  R.  bridge  over  the  St.  Law- 
rence river  at  Lachine,  erected  as  a  single 
track  structure  in  1885,  has  in  the  last  two 
years  been  practically  rebuilt  as  a  double 
track  bridge,  without  any  interference  with  traffic,  was 
narrated  to  the  Canadian  Society  of  Civil  Engineers  in 
a  paper  read  by  Mr.  P.  B.  Motley.  Two  independent 
single  track  bridges  were  built  and  the  old  bridge  re- 
moved in  sections.  While  this  was  being  done  an  aver- 
age of  18  trains  a  day  passed  over  the  bridge  during 
working  hours.  This  was  accomplished  by  cantilever- 
iiig  spans  from  the  piers  supporting  the  old  bridge,  by 
sinking  pneumatic  caissons,  by  employing  floating 
barges,  and  transferring  traffic  from  the  old  to  the  new 
spans  as  the  latter  were  completed.  In  the  old  struc- 
ture the  entire  weight  of  metal  work  was  about  4,100 
tons ;  in  the  new  bridge  14,231  tons.  The  total  quantity 
of  masonry  and  concrete  in  the  original  piers  and  abut- 
ments was  approximately  12,400  cubic  yards.  In  the 
additions  to  the  old  piers  and  in  the  new  piers  there  are 
13,300  cubic  yards.  The  number  of  rivets  in  the  new 
bridge  is  approximately  3,500,000.  The  cost  was  slieht- 
Iv  under  $2,000,000. 


A  concrete  hardening  material  now  being  intro- 
duced contains  95  per  cent,  iron  dust  or  iron  flour, 
which  is  mixed  with  cement  for  finishing  the  surface 
of  concrete  floors.  From  15  to  25  lbs.  of  the  material 
IS  mixed  with  100  lbs.  of  the  cement  while  dry,  and 
one  part  of  this  mixture  to  two  parts  of  sand  makes 
the  slush  for  the  top  coat,  which  varies  from  1-2  to 
1  in.  in  thickness.  It  is  said  to  make  a  hard  and  dur- 
able floor,  which  is  waterproof  and  not  slippery.  The 
hardening  material  is  used  also  to  make  new  concrete 
adhere  to  old  concrete  in  repair  work. 
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A  New  System  of  Reinforced  Concrete 

"  Vibrocel" — Its  Theory  and  Its  Special  Application  to  Subaqueous 
Work.     Economy   and   General    Efficiency    of    this   Construction. 


By  J.  E.  Holdcroft,  A.M.  Can.  Soc.  C.E.,  Vancouver 


TFIK  .special  application  of  "Vibrocel"  to  .sub- 
aqueous work  Ijeiuff  mentioned  in  the  head- 
ing of  this  article,  the  question  may  arise  in 
some  minds,  "Is  there  any  need  for  a  new 
system  in  this  particular  class  of  work?"  A  glance 
at  the  difficulties  and  the  almost  prohibitive  expense 
connected  with  the  construction  of  works  of  a  perma- 
nent nature  below  the  surface  of  the  water  in  rivers, 
harbors  and  tlie  like,  immediately  suggests  an  affirm- 
ative answer. 

A  new  system  is  needed — one  which  will  combine 
the  advantages  of  massive  solidity  of  construction, 
adequate  reinforcement  against  extraordinary  stresses, 
and  moderate  cost — one  which  will  not  require  the 
construction  of  heavy  false-work,  costly  both  to  build 
and  to  remove,  or  necessitate  the  use  of  the  huge  and 
expensive  travelling  cranes  and  other  gear  familiar  to 


Vibrocel  cells  in  the  making,  showing  two-inch  cell  walls, 
with  reinforcement,  absolutely  watertight;  reinforced  pil- 
lars and  staples ;  bar  reinforcement ;  and  in  cell  on  left 
hand  method  of  strengthening  outer  cells  of  floating 
units  of  sea  walls. 

those  who  know  the  .so-called  "block  system"  of  con- 
crete construction  in  harbor  improvements. 

These  requirements,  almost  Utopian  (if  such  a  use 
of  the  word  is  permissible)  in  their  character,  the  in- 
ventors of  the  "Vibrocel"  .sy.stem  claim  to  have  met 
almost  perfectly. 

It  is  only  a  very  few  years  since  a  new  definition 
of  a  civil  engineer  appeared  in  one  of  our  professional 
journals,  it  stated  in  words  characteristic  of  the 
time :  "An  engineer  is  one  who  can  do  with  one  dollar 
what  any  fool  can  do  with  two."  Rude  as  the  ex- 
|)rcs.siou  seems,  it  is  nevertheless  very  true,  and  it 
emphasizes  the  fact  that  economy  and  efficiency  (nei- 
ther (if  these  alone,  but  both  together)  is  the  slogan 
of  to-day,  which  alone  justifies  to  the  men  of  finance 
nnd  commerce,  our  real  employers,  our  exi.stence  as 
individual  i^rofessional  men  and  as  a  body  of  engineers. 
.Any  new  thing,  therefore,  which  tends  towards  in- 
creasing the   efficiency  or   usefulness  of  a   structure 


and  towards  decreasing  its  cost,  whether  first  cost 
oi   up-keep,  is  worthy  of  careful  consideration. 

i'hc  coined  word  "Vibrocel"  embodies  the  two 
main  features  in  this  .system,  viz.,  the  vibration  of  the 
concrete  and  the  ce!lular  construction  of  the  sections 
or  units.  Neither  of  these  two  features  is  new,  but 
it  is  their  combination  which  makes  the  cellular  con- 
struction economically  possible,  while  the  carefully 
tliought-out  details  eliminate  to  an  almost  unprece- 
dcuted  degree,  that  hand'.ing  of  heavy  loads  and  the 
scaffolding  which  is  such  a  costly  item  in  most  large 
structures. 

Now,  while,  as  stated  before,  vibration  of  concrete 
is  not  an  unknown  process,  yet,  so  far  as  is  known, 
no  attempt  has  ever  been  made  to  vibrate  concrete  "in 
situ"  previous  to  "Vibrocel"  experiments.  A  com- 
parison of  the  results  of  ramming  and  vibrating  con- 
crete will  serve  to  point  out  the  advantage  of  the  lat- 
ter process. 

If  a  sample  of  fairly  dry  concrete  be  rammed  in 
a  form  it  will  have  a  tendency  to  "bridge,"  like  sand 
under  similar  conditions,  transferring  the  weight  of 
the  rammer's  blow  to  the  side  forms  and  tending  to 
burst  them.  Even  when  a  very  small  quantity  of  the 
mix  is  rammed  at  a  time,  the  object  of  tiie  r'ammmg 
is  partly  defeated  by  the  bridging  action  of  the  grains 
of  aggregate  themselves.  It  may  be  contended  that 
this  is  only  so  in  the  case  of  so-called  "dry"  concrete, 
and  that  if  the  mix  is  made  "sloppy"  it  is  possible  to 
secure  the  maximum  density.  I  Jut  a  moment's  con- 
sideration will  show  tiiat  ramming  or  spading  "slf>i)py" 
concrete  does  not  consolidate  it,  I)ut  only  serves  to 
keep  it  in  a  state  of  emulsion.  Tiie  result  is  that  a 
much  larger  quantity  of  water  than  is  required  for 
the  actual  setting  process  is  incorporated  in  the  mass, 
which,  when  the  superfluous  water  has  finally  evap- 
orated, is  left  in'a  porous  condition  and  is  also  liable 
to  a  considerable  shrinkage.  This  shrinkage  causes 
the  surface  of  concrete  walls  or  floors  to  be  covered 
with  a  network  of  hair  cracks  into  which  water  can 
l>enetrate. 

The  destructive  effect  of  frost  on  such  concrete  is 
well  known.  It  is  true  that  these  hair  cracks,  or  at 
any  rate  the  outward  appearance  of  them,  can  be 
eliminated  by  various  means  to  a  greater  or  lesser  ex- 
tent, but  they  exist  nevertheless,  and  serious  damage 
is  caused  by  them,  as  is  shown  by  the  fact  (to  take 
a  single  instance)  that  in  Norway,'  concrete  as  a  con- 
struction material  for  quays  is  being  abandoned  on 
account  of  the  destructive  effect  of  frost.  Compare 
with  this  the  results  of  vibration  r>n  concrete,  whether 
a  wet  or  comparatively  dry  mix.  Consolidation  is  at 
once  effected,  the  grains  of  .sand  and  aggregate  being 
brought  into  the  closest  possible  contact,  to  such  an 
extent  that  the  superfluous  water,  with  even  some  of 
the  excess  of  cement,  is  forced  to  the  surface,  leaving 
only  sufficient  to  fill  the  small  percentage  of  voids  in 
tiie  closely  compacted  sand.  By  this  means  such  a 
dense  mass  is  obtained  that  further  shrinkage  is  im- 
possible, and  the  hardness  and  strength  of  the  origin- 
al stone  is  rivalled,  if  not  surpassed. 

The  further  results  of  vibration  are  so  remarkable 
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tliat  we  would  hesitate  to  mention  them,  were  they 
based  on  theory  alone,  and  not,  as  is  the  case,  on 
personal  observation  and  reliable  tests.  For  instance, 
vibrated  concrete  is  not  only  water-proof  in  the  or- 
dinary acceptance  of  the  term,  but  absolutely  damp- 
proof.  A  vessel  with  sides  only  one-ha'.f  inch  thick 
.stands  in  the  offices  of  the  Vibrocel  Company  in  Lon- 
don. Not  only  does  the  vessel  hold  water,  but  it  has 
stood  full  for  months  without  a  trace  of  dampness  ap- 
I)earinj;^  on  the  outer  surface.  Another  instance  will 
suffice.  A  cell  was  built  of  vibrated  concrete  with 
walls  two  inches  thick  and  three  feet  high,  the  diam- 
eter being  seven  feet.  Within  this  cell  another  one 
witli  similar  walls  but  of  five  feet  diameter,  was  float- 
ed, sufficient  water  being  put  in  to  rise  almost  to  the 
brim  of  the  outer  cell.  In  spite  of  the  fact  that  the  in- 
ner cell  displaces  nearly  a  ton  of  water,  and  that  it  has 
been  floating  so  since  May  or  June,  1913,  no  trace  of 
dampness  has  appeared  on  the  walls  or  bottom  of 
the  outer  cell  and  only  very  slightly  in  one  corner  of 
the  inner  one.  Little  more  need  be  said  regarding  the 
advantages  of  vibration  than  to  record,  in  passing, 
the  results  of  certain  tests  made  by  the  well-known 
testing  engineers,  Messrs.  David  Kirkaldy  &  Sons. 
These  tests  bring  out  the  surprising  fact  that  vibrated 
concrete  has  about  double  the  compressive  strength 
of  concrete  which  has  been  rammed  in  the  ordinary 
vvav. 


concrete  only  2  inches  thick  as  would  be  obtained  in 
a  wall  4  inches  in  thickness  built  of  rammed  concrete. 
Thus  there  is  a  saving  of  fifty  per  cent,  in  the  amount 
of  rich  concrete  used  for  cell  building  simply  by  the 
use  of  vibration." 

The  economy  of  the  method  may  now  be  seen.  It 
is  possible  to  build  up,  as  a  series  of  hollow  cells,  a 
complete  shell  of  the  proposed  structure,  using  for  the 
thin  cell  walls  a  rather  rich,  fine-grained  concrete. 
These  walls  carry  a  continuous  reinforcement  of  ex- 
panded metal  throughout  the  structure  and,  in  addi- 
tion, steel  bars  are  embedded  in  the  cells,  forming  a 
series  of  triangles  with  them  and  extending  to  the 
outer  walls.  These  hollow  cells  are  then  filled  with  a 
lean  mixture  of  concrete  containing  plums,  or  in  some 
parts  of  the  structure  gravel  alone  may  be  used,  the 
cell  walls  supplying  all  strength  necessary.  The  coarse, 
cheap  material  is  thus  in  a  proportion  of  about  10  to 
1  of  the  rich  reinforced  concrete.  Thus  we  have  weight 
and  solidity,  and  at  the  same  time  continuous  steel 
reinforcement  throughout  the  mass — a  very  desirable 
combination,  especially  in  subaqueous  work. 

Before  going  on  to  describe  the  construction  meth- 
ods used,  it  will  be  as  well  to  mention  at  once  the  fea- 
tures of  this  system,  viz.,  the  fact  that  the  hollow 
cellular  construction  of  waterproof  concrete  gives  the 
builder  power  to  erect  his  structure  in  large  sections 
(minus  the  filling),  afloat  in  a  sheltered  position,  or 


Description 

Mark  8.2.0    No.  1 

Mark  8.2.0    No.  2 

R. 

Rammed  R. 

R. 

X. 

"Vibrated"  X. 

X. 


,,,  ...  r,.  Base  Total 

Weight  DimensionB  Area  stress 

Cube  of  Concrete  rammed  in  ordinary  manner 
16.78  5.99x«.00x.').9o  35.70  80150 

Cube  of  Concrete  vibrated 
17.71  5.92x«.00x5.99  35.94  181800 


17.05 

l&ll 
17.22 
18.11 

17.83 
18.00 


ai4x6.0lx5.99 

8.19xa01x6.00 
6.  Hx&02x6.0I 

6  ofixaooxaoo 

6.01x6.01x5.99 
aOSx6.00x8.00 


36.00 

36.06 
36.18 
38.00 
36.00 
36.00 


71100 

S.'^SO 

70!)20 

131900 

1;!3»00 

119100 


Stress  per 
fq.  in. 

2245 
4502 
1B831 


1810 


1188  f 

19  OJ 
3717^ 
3142  J  3502 
3317^ 


B(marks 

Mixture  lJ4pts.  granite 

t  hippings  in"  mesh) 

li4  pts.  sand.    1  pt.  cement 

Age— 6  weeks 

Tests  made  April  20/10 

Mixture  2  pts.  sand  from  Thames 

ballast  (%"mesh) 
1  pt.  fine  tnnd.    I  pt.  cement 
Age— 46  days,  tests  made  March  27/18 


These  tests  speak  for  themselves,  and  it  only  re- 
mains to  point  out  that  the  substitution  of  vibration 
for  ramming  or  spading  solves  the  problem  of  placing 
concrete  in  narrow  forms  among  complicated  rein- 
forcement. There  is  not  the  slightest  risk  of  dis- 
placing the  steel,  and  a  better  adhesion  is  obtained. 

Having  now  explained  the  advantages  of  vibrating 
concrete,  I  will  proceed  with  a  description  of  the  Vib- 
rocel cellular  system,  which  is  made  economically  pos- 
sible by  the  vibrating  process.  To  quote  from  one  of 
the  Vibrocel  Company's  publications  (to  which  we 
are  also  indebted  for  the  records  of  tests  and  other 
data) :  "The  cellular  construction  is  advocated  for  the 
reason  that  it  can  be  shown  that  it  is  the  cheapest 
possible  way  of  making  cyclopean  masses  of  concrete 
in  almost  unlimited  size  and  strength  for  various 
purposes,  the  cost  of  which,  carried  out  by  the  pre- 
sent method  of  block  building  is  in  many  cases  too 
great  to  allow  the  required  work  to  be  undertaken.  The 
hexagonal  form  of  cell  has  been  chosen,  this,  as  is  well 
known,  being  the  strongest.  It  would  be  tedious  to 
go  into  an  analysis  of  the  stresses  on  this  form,  as  well 
as  unnecessary  for  our  present  purpose,  but  it  can  be 
shown  that  when  a  hexagonal  cell  or  series  of  cells  of 
that  form  is  subjected  to  external  pressure,  there  are 
no  tensile  stresses--all  the  cell  walls  are  in  compres- 
sion. This  is  a  point  of  some  importance,  as,  when 
using  vibrated  concrete,  it  is  practicable  to  build  re- 
inforced cell  walls  as  thin  as  2  inches,  the  steel,  while 
being  theoretically  unnecessary,  firmly  tying  together 
the  whole  series  of  cells;  in  other  words,  as  much  com- 
pressive strength  is  developed  in  a  wall  of  vibrated 


near  his  base  of  supplies,  then  to  tow  them  out  to 
positions  where  they  can  be  sunk  instantaneously  by 
blowing  out  the  cell  bottoms  with  embedded  cart- 
ridges after  the  section  has  been  lowered  to  within  a 
foot  or  two  of  the  previously  prepared  bottom,  by  ad- 
mitting water. 

It  would  be  impossible  within  the  limits  of  an  ar- 
ticle like  this  to  go  fully  into  the  actual  details  of  the 
operation  briefly  described  above.  Enough  has  been 
said  to  show  that  it  is  not  only  possible  but  practic- 
able to  build  bridge  piers,  quay  walls,  docks,  etc.,  with- 
out the  usual  expenditure  for  cofTer-dams,  temporary 
piers  or  expensive  form  work,  and  also  without  any 
heavy  machinery  whatever,  save  that  required  for 
dredging,  which  would  be  the  same  in  any  system 
of  construction. 

Before  closing,  a  few  words  as  to  constructional  de- 
tails and  costs  will  be  of  interest.  Quoting  once  more 
from  the  publication  referred  to:  "The  construction 
generally  is  commenced  by  forming  a  concrete  floor 
with  upstanding  dowels  at  the  points  where  the  walls 
forming  the  cells  unite.  On  these  dowels  are  placed 
pillars  3  feet  high,  made  of  vibrated  concrete,  each 
carrying  3  wings  of  reinforcement  which  overlap  with 
the  wings  of  the  adjoining  pillars  and  are  embedded 
in  the  walls.  To  every  pair  of  pillars  .so  placed  are 
bolted  wooden  shutters  (or  forms)  forming  the  moulds 
in  which  the  concrete  walls,  3  feet  high,  are  cast,  em- 
bedding the  contained  reinforcement.  During  the  op- 
eration of  filling  the  space  between  the  shutters  with 
concrete,  the  patent  pneumatic  vibrators  (hammers) 
are  applied  to  the  shuttering.    The  reinforcement  be- 
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fore  mentioned  stands  up  a  few  inches  above  the  tops 
of  the  walls,  and  will  be  included  in  the  next  tier  of 
cells,  also  3  feet  high,  making  the  reinforced  concrete 
walls  and  pillars  continuous  throughout  the  structure. 
Dowels  are  placed  in  the  tops  of  the  pillars,  and  any 
desired  height  can  be  obtained  by  a  repetition  of  the 
foregoing  process,  carried  out  in  successive  tiers  of  3 
feet  at  a  time,  resulting  in  continuous  walls  of  con- 
crete reinforced  from  bottom  to  top  of  the  structure. 
In  all  this  work  no  scaffolding  vvhatever  is  required, 
the   whole   extent   of   the   work    being   accessible   by 


to  reduce  the  cost.  For  example:  (1)  Roughly  speak- 
ing 90  per  cent,  of  the  mass  is  of  cheap,  lean  concrete, 
(2)  No  complicated  form  work  is  required,  the  forms 
used  being  simple  square  sections  which  can  be  used 
repeatedly.  (3)  The  work  is  a  continuous  repetition 
of  the  same  details,  thus  conducing  to  constantly  in- 
creasing speed  and  cheapness  of  production.  (3)  As 
stated  before,  no  heavy  machinery  or  scaffolding  is 
required.  (5)  No  cofferdam  or  pumping  is  required, 
the  cells  being  filled,  after  placing  in  position,  with 
bagged  concrete  or  by  tremies.    An  estimate  made  by 


Shutters  in  position  ready  for  admission    of 
concrete  and   its  subsequent  vibration. 


Cell  filled  with  water  to  demonstrate 
non-porous  character. 


its 


On  the  left— shuttering  removed  after  filling  with  concrete,  and  vibration  ;  on  the  right,  method  of  construction  of 

bottom  of  cell  of  floating  unit  of  sea  wall,  with  cartridge  chamber  and  electric  cable  for 

blowing  out  bottoms  of  cells  and  instantaneously  sinking  the  unit. 


means  of  loose  planks  laid   upon   supports   extending 
above  the  top  of  the  shuttering. 

No  heavy  machinery  is  necessary,  and  no  single 
part  of  the  work  is  too  heavy  for  a  couple  of  men  to 
deal  with.  Among  the  many  remarkable  results  of 
vibrating  concrete  "in  situ"  is  the  fact  that,  vibrated, 
the  joint  between  old  and  new  concrete  is  absolutely 
homogeneous.  This  latter  statement,  while  given  in- 
cidentally, is  a  very  important  one,  and  is  well  borne 
out  by  actual  experiment.  The  reader  will  now  be 
enquiring  as  to  the  cost  of  this  method  as  compared 
with   othf.rs.     There  arc  several   factors  which    lend 


the  Vibrocel  Company,  based  on  English  prices,  and 
including  profit  and  royalties,  places  the  cost  at  25/- 
a  cubic  yard,  which  applied  to  our  western  prices 
would  work  out'  at  about  $9.00  a  cubic  yard — this,  for 
completed  work,  including  everything  but  excavation 
or  dredging.  Where  gravel  filling  can  be  substituted 
for  concrete  in  some  of  the  cell  sections,  the  cost  can 
he  further  greatly  reduced,  sometimes  working  out  as 
low  as  $5.00  to  $6.00  a  cubic  yard,  though  it  is  only 
fair  to  say  that  in  these  cases  there  is  a  larger  cross- 
section  than  w(nild  be  used  by  ordinary  methods. 
Making  all  allowances,  however,  one  feels  safe  in  say- 
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ing  that  a  savinjj  of  25  per  cent.,  more  or  less,  can 
easily  be  effected  on  the  general  run  of  works  of  this 
class,  where  permanent  and  solid  construction  is  re- 
quired— each  problem,  of  course,  bcinf4  made  a  separ- 
ate study  and  designed  for  the  maximum  economy. 

It  will  be  of  interest  to  add  that  this  system  has 
been  adopted  by  the  llombay  Government  for  a  large 
reclamation  project  in  a  location  where  the  wall  will 
be  exposed  to  the  full  sweep  of  the  Indian  Ocean. 
Another  instance  of  special  interest,  from  the  point  of 
view  of  cost,  is  a  coal  dock  in  the  Cape  \'erde  Islands. 
In  this  case  the  owners  of  the  ])roperty  had  only  a 
certain  amout  of  money  at  their  disposal  f(jr  construc- 
tion purposes,  and  on  account  of  all  tenders  being  of 
a  greater  amount  than  this,  had  almost  found  it  neces- 
sary to  abandon  the  ])roject  when  the  Vibrocel  method 
was  proposed'and  found  to  come  well  within  the  fig- 
ure set.  T.he  estimated  cost  for  this  latter  work  is 
something  like   50c  a   scpiare   foot,  a   remarkablv   low 


Cell  burst  by  jacks,  showing  that  vibrated  the  joint  be- 
tween the  old  and  new  concrete  is  absolutely  homogen- 
eous and  that  the  lines  of  fracture   nowhere  coincide 
with  the  joints  between  the  cell  walls  and  pillar. 

price  for  solid  construction — due  in  part,  ])robably  to 
the  cheapness  of  labor  in  the  Islands.  The  attached 
drawing  with  diagram  of  estimated  cost  gives  a  good 
idea  of  the  cost  of  one  class  of  work  under  Western 
Canadian  conditions.  In  other  classes,  such  as  dock 
or  pier  construction,  it  is  probable  that  the  reduction 
in  cost  over  other  systems  would  be  even  greater. 


Digging    Trenches    and    Holes    in    Frozen 
Ground 

IN  northern  Minnesota,  where  the  earth  freezes  to  a 
depth  of  from  4  ft.  to  5  ft.  in  winter  and  where 
conse(|uently  the  cost  of  digging  holes  is  high,  the 
following  expedient  is  used  to  keep  down  costs. 
When  the  top  of  the  hole  has  been  picked  out  to  a 
depth  of  6  ins.  or  more,  a  tin  cup  full  of  ga.soline  or 
coal  oil  is  poured  into  the  hole  and  lighted.  The  dig- 
ging is  then  continued,  the  burning  "oil  thawing  the 
earth,  and  from  time  to  time  more  oil  is  added.  It  is 
said  that  with  the  help  of  about  a  gallon  of  oil  per  hole, 
the  cost  of  digging  can  l)e  reduced  api)roximatelv  IS 
per  cent. 

At  the  last  annual  meeting  of  the  Iowa  Kngineerinij 
S,Kiety.  Mr.  Charles  P.  Chase  described  the  use  of  lime 


for  thawing  frozen  earth  preparatory  to  trenching. 
The  ground  was  frozen  to  a  depth  of  4  ft.,  so  that  it 
could  not  be  excavated  with  a  trench  machine.  Lime 
was  spread  u])on  the  ground  along  the  line  of  the  pro- 
posed trencii  and  to  its  full  width,  i'iie  lime  was  brok- 
en into  small  pieces  and  covered  with  manure  or  straw. 
Hot  water  was  then  poured  on  to  slack  the  lime  and 
liberate  the  heat  that  thawed  the  ground  sufficiently 
to  enable  the  trench  machine  to  dig  it. 

Steam  jets  have  been  successfully  used  for  similar 
purposes.  For  example,  in  "Engineering  News"  for 
April  13,  1899,  a  description  was  given  of  a  method 
used  for  thawing  frozen  ground  in  order  to  dig  holes 
for  electric  light  poles,  from  which  the  following  infor- 
mation is  abstracted. 

A  vertical  jet  ])ipe  was  connected  by  a  tee  to  a  hori- 
zontal pipe  24  in.  long,  capped  at  one  end  and  con- 
nected at  the  other  by  nipples  and  four  elbows  with  a 
pipe  leading  to  the  boiler  of  a  traction  engine.  The 
nipples  and  elbows  were  provided  to  allow  the  neces- 
sary play  for  handling  tlie  api^liancc.  To  protect  the 
workmen  from  the  steam  and  to  enable  them  to  mani- 
l)ulate  the  jet  pipe,  two  wooden  handles  2x4  ins.  in 
section  and  10  ft.  long  were  connected  by  stirrups  to 
the  two  ends  of  the  short  horizontal  pipe. 

This  jet  pipe  was  forced  down  by  two  men  pressing 
on  the  handles ;  as  the  earth  thawed  out,  tlie  steam  car- 
tied  the  particles  out  alongside  the  pipe;  and  as  the 
depth  increased  more  steam  would  be  condensed  in 
the  borehole  until  finally  no  steam  escaped  and  the 
outflow  was  licpiid  mud.  This  outfit,  which  was  in- 
\entcd  by  Mr.  James  W.  Pearl,  of  Decatur,  Mich., 
would  tiiaw  out  about  30  holes  for  electric  light  poles 
in  a  day  of  ten  hours. 

Til  "Methods  and  Costs  of  Gravel  and  Placer  Min- 
ing in  Alaska,"  by  C.  W.  Purington  (U.  S.  Geol.  Sur- 
vey Bui.  No.  263,  1905),  various  methods  of  thawing 
gravel  for  mining  purposes  were  described  substanti- 
ally as  follows : 

According  to  experience  in  one  district  the  effici- 
ency of  a  good  fire  in  creek  ground  was  as  follows:  A 
tire  taking  three-fifths  of  a  cord  of  wood  (at  $12  a  cord) 
is  built  against  the  face  of  the  bank.  The  pile  of  wood 
is  18  ins.  wide,  2  ft.  high  and  25  ft.  long.  Stones  are 
laid  up  over  the  pile  and  a  space  is  left  to  light  the  fire. 
The  fire  is  lighted  at  5  p.m.  and  left  to  burn  untir8  a.m. 
the  next  day.  The  stones,  which  quickly  get  hot,  are 
regarded  as  most  efficient  in  thawing.  On  a  4  ft.  thick- 
ness of  pay  gravel  this  amount  of  fire  will  thaw  in  the 
time  specified  from  5  to  6  eu.  yds.  This  is  at  the  rate 
of  9.2  cu.  yds.  thawed  per  cord  of  wood,  which  is  con- 
siderably less  efficient  than  the  method  of  thawing 
with  steam.  Time,  delays  and  awkwardness  of  the 
method,  moreover,  make  wood  lire  thawing  the  most 
expensive  that  can  be  adopted.  The  figures  per  foot 
for  shaft  sinking  range  from  $3.16  to  $7.50  in  taking 
gravel  from  prospect  shafts. 

The  direct  application  of  jets  of  dry  steam  to  the 
gravel  Iiank  through  the  agency  of  driven  pipes  has 
been  found  to  be  the  most  efficient  metiiod  in  general 
practice  for  thawing  frozen  gravel.  The  amount  of 
moisture  contained  in  steam  can  be  judged  by  the  color 
of  a  jet  of  steam  is.suing  from  a  small  bra.ss  petcock. 
If  it  is  transparent  or  whitish  near  the  orifice  it  con- 
tain.s  less  than  2  per  cent,  of  moisture.  If  pure  white 
the  moi.sture  is  above  2  per  cent.  A  J^-in.  steam  hose 
is  run  from  the  boiler  to  the  bank,  where  it  ends  in  a 
manifold  to  which  several  yi-in.  hose  lines  can  be 
coupled.    Each  of  these  small  lines  ends  in  a  hollow  bar 
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about  5  ft.  luiifj  with  a  tool  steel  point  whicli  is  driven 
into  the  gravel  and  enables  the  jet  of  steam  to  pene- 
trate far  into  the  interior  of  the  frozen  mass. 

In  creek  claims  exceeding  15  ft.  in  depth,  where 
solidly  frozen  ground  occurs,  the  method  of  drifting 
with  the  use  of  the  steam  pt)int  is  as  follows : 

A  20  h.p.  boiler,  capable  of  running  10  steam  points, 
is  put  on  the  ground,  and  frequently  one  or  two  extra 
long  points  are  provided  for  sinking  holes.  These  long 
points,  from  10  to  12  ft.  in  length,  are  not  so  strongly 
made  as  the  5-ft.  points  used  in  the  drifting  operations. 
In  some  cases  pieces  of  ^-in.  hydraulic  pipe  are  used. 
The  point  is  set  up  on  the  ground  and  steam  or  hot 
water  is  turned  on.  The  time  for  sinking  a  hole  by  this 
method  to  bedrock  is  from  24  to  48  hours.  If  large  flat 
stones  are  encountered  in  the  gravel  it  is  sometimes  ad- 
visable to  use  strong,  specially  made  points  to  prevent 
breaking.  The  average  radius  of  a  vertical  shaft  thus 
thawed  by  a  single  point  is  2  ft.  and  the  hole  when 
cleaned  out  has  a  cylindrical  or  tube  shape. 

On  some  of  the  work  the  5  ft.  points  are  used  in  bat- 
teries of  four  points  each.  A  mallet  is  used  to  drive  the 
points  into  the  bank,  where  they  are  left  from  10  to  14 
hours.  Each  point  thaws  a  block  of  gravel  averaging 
6  ft.  into  the  bank,  18  ins.  on  each  side  of  the  bank  and 
4  ft.  high.  The  use  of  hot  water  turned  into  the  hose 
for  starting  the  points  is  considered  good  practice. 
The  points  must  be  driven  carefully  and  slowly,  and  for 
ten  points  distributed  along  a  face  the  average  time 
needed  is  from  one  to  three  hours.  The  amount  of 
steam  required  for  each  point  has  been  found  to  vary 
in  amount  from  1  to  2  boiler  horse-power.  The  amount 
of  gravel  which  a  point  will  thaw  appears  to  vary  with- 
the  length  of  the  point,  and  this  is  regulated  somewhat 
by  the  character  of  the  gravel.  The  5-ft.  point  has  been 
found  to  be  the  most  economical. 

A  typical  case  illustrating  the  efficiency  of  the  points 
is  the  following :  Points  of  Dawson  manufacture,  5  ft. 
long,  costing  $15  laid  down,  were  used  in  manifolds' 
of  four.  Thej  were  put  in  at  distances  of  from  2  ft.  6 
ins.  to  3  ft.  apart,  and  were  started  with  hot  water.  It 
took  three  hours  to  drive  them  in.  A  12  h.p.  boiler  sup- 
plied the  steam  for  ten  points,  three-fourths  of  a  cord 
of  wood  being  burned  while  the  thawing  was  done.  In 
twelve  hours  the  ten  points  thawed  a  block  of  gravel  30 
ft.  in  length  by  5  ft.  high,  6  ft.  into  the  bank  or  a  total 
of  33.3  cu.  yds.  This  is  at  the  rate  of  3.3  cu.  yds.  per 
point  and  44.4  cu.  yds.  per  cord  of  wood. — Engineering 
and  Contracting. 


Ten  Rules  to   Eliminate  Building  Failures 

FAILURES  happen  at  times  in  all  lines  of  con- 
struction work,  but  it  is  to  be  regretted  that 
whenever  concrete  is  involved  in  any  way,  the 
disaster  becomes  "another  concrete  failure." 
Steel,  brick  and  timber  construction  fails,  too,  but,  as 
for  instance,  in  the  Quebec  bridge  failure,  it  was  not  a 
"steel  failure,"  but  a  "bridge  failure,"  a  failure  in  design 
or  workmanship.  Concrete,  however,  is  in  the  spot 
light,  and  must  carry  tlie  brunt  of  l)lame,  as  well  as  re- 
ceive praise  and  admiration. 

Failures  can  be,  and  should  be,  avoided,  by  proper, 
intelligent  precautions  and  workman-like  methods. 
The  following  10  rules,  by  W.  P.  .\nderson,  are  a  valu- 
able guide  tt)  better  practice : 

1. — All  buildings  should  be  designed  by  a  compe- 
tent engineer  and  erected  by  contractors  with  special 
experience  in  this  line  of  work. 

2.— In  winter  weather  the  sand  and  stone  aggregate 


entering  into  concrete  should  be  heated  before  concret- 
ing. One  good  method  of  doing  this  is  to  blow  steam 
into  the  pile  of  material. 

3. — The  water  used  in  mixing  should  be  warm  but 
not  hot.  The  temperature  of  the  water  should  not  he 
(jver  130  dcg.  Water  above  this  temperature  is  harm- 
ful to  the  cement. 

4. — Avoid  concreting  when  the  temperature  is  be- 
hnv  25  deg.  or  when  there  is  any  likelihood  of  a  sudden  • 
drop  in  temperature. 

5. — After  concreting  in  cold  weather  cover  the 
floors  with  straw. 

6. — Keep  salamanders  going  under  the  concrete 
work  and  enclose  all  openings  around  building  so  that 
the  heat  can  be  confined. 

7. — Watch  the  shoring  carefully  during  concreting. 
as  occasionally  an  imperfect  shore  due  to  a  knot  or 
.some  other  cause  may  be  used  which  should  be  replac- 
ed immediately. 

8. — Leave  all  shoring  until  concrete  has  thoroughly 
set.  Form  work  may  be  removed  much  sooner  than 
the  shores  and  when  this  is  done,  care  sh(nild  be  taken 
to  wreck  only  a  small  section  at  one  time  before  re- 
shoring.  Where  the  weather  is  apt  to  be  below  freez- 
ing for  several  weeks  at  a  time  in  the  winter  it  is  better 
to  leave  the  beam  bottoms  under  the  beams  .so  that  the 
shores  under  the  beams  do  not  have  to  be  removed  at 
all  when  taking  down  the  slab  panels.  The  shores 
should  never  be  removed  until  the  concrete  is  so  hard 
that  it  is  impossible  to  drive  a  10-d.  nail  into  the  con- 
crete and  there  should  be  at  least  30  das.  when  the  tem- 
perature of  the  concrete  is  ab(jve  45  deg.  before  the 
shores  are  removed.  This  temperature,  of  course,  can 
be  obtained  artificially  if  necessary. 

9. — In  re-shoring,  care  should  be  taken  to  put  a  cap 
at  least  2  ft.  long  and  4  in.  wide  on  top  of  the  sht)re  to 
distribute  the  load,  and  in  the  case  of  concrete  and  tile 
or  similar  construction,  this  cap  should  be  so  placed 
that  it  bears  on  one  or  more  ribs  and  in  no  case  should 
it  bear  entirely  on  the  tile,  for,  in  the  latter  case,  the 
tile  will  crush  and  cause  the  supporting  Hoor  to  fall. 

10. — Care  should  be  taken  to  place  a  sill  under  all 
shores  and  especially  in  case  of  a  tile  and  joist  or  simi- 
lar construction  where  thin  concrete  members  occur, 
these  sills  should  be  so  placed  that  they  will  distribute 
the  Iciad  over  the  joints  in  a  tile  and  joist  construction. 

An  additional  suggestion  which  Mr.  .Anderson  makes 
is  as  follows : 

No  cement  should  be  used  until  it  has  been  tested 
for  soundness  and  fineness  and  for  tensile  strength  at 
1  da.,  7  das.  and  28  das.— Concrete-Cement  Age. 


(Jnc  of  the  numerous  methods  by  which  concrete 
blocks  can  be  given  a  finished  appearance  is  surfac- 
ing them  with  a  sand  blast.  The  surface  cement  is 
worn  away  by  the  sand ;  the  block  is  given  a  polish, 
and  the  brt)ken  stone,  of  which  it  is  partly  comjiosed, 
appears,  thus  giving  the  block  something  the  appear- 
ance of  a  polished  limestone  breccia.  .^  glance  at  any 
]KiVement,  from  which  the  surface  cement  has  been 
worn  away,  will  serve  to  convey  a  very  rough  idea 
of  the  appearance  a  sand-polished  cement  block  pre- 
sents. If  the  mixture  has  been  made  with  proper 
care,  the  block  can  be  given  cpiite  an  effective-look- 
ing surface,  and,  so  far  as  api)earances  go,  it  is  in- 
finitely superior  to  the  ordinary  concrete  block.  It's 
one  disadvantage  lies  in  the  fact  that  surfacing  by 
sand  renders  the  block  atiore  liable  to  erosion. 
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Suggested    Designs    for    Sewage    Treatment     Plants     for 

Residences  and  Small  Institutions 


THE  information  given  in  this  article  is  abstract- 
ed  by   Engineering  and  Contracting  from  a 
paper  by  Mr.  Paul  Hansen,  Engineer  of  the 
Illinois  State     Water     Survey.     The     article 
gives  data  on  the  cost  of  plumbing  a  house,  on  the 
design  and  operation  of  simple  septic  tanks,  of  a  modi- 
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Section 
Fig.  1 — Suggested  design  of  modified  Imhoff  sewage  tank 
for  household  of  ten  persons. 

fied  ImhoflF  tank  adapted  to  the  use  of  a  household 
of  ten  persons,  of  a  subsoil  irrigation  system,  an  inter- 
mittent sand  filtration  plant  to  handle  the  sewage 
from  a  household  containing  twenty -five  persons,  and 
a  d()ul)le  contact  filtration  plant. 

Cost  of  Plumbing. — An   approximate   estimate   of 
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the  cost  of  plumbing  a  house  is  given  in  the  follow- 
ing tabulation,  the  figures  given   relating  to  a  two- 
storey  house  with  basement: 
.Soil  pipe  with  necessary  Y  and  T  connections  $15.00  to  $30.00 

Two-set   tubs  for  laundry 20.00  to    60.00 

Kitchen  sink  with   drain   board 7.50  to    30.00 

Bath   tub 20.00  to  200.00 

Wash  basin  for  bath  room 7.50  to    40.00 

Closet 17.50  to    75.00 

Xecessary  piping  and  faucets  for  hot  and  cold 

water,    including   hot   water    boiler 20.00  to    40.00 

Looking  at  the  matter  in  another  way,  complete 
house  plumbing  including  bath  tub,  sink  and  laundry 
tubs  of  wood  and  zinc,  wash  basin  of  enameled  iron, 
water  closet  of  porcelain  may  be  installed  for  $200. 
Complete  house  plumbing  including  closet,  wash  basin 
and  sink  of  porcelain  and  bath  tub  and  laundry  tub  of 
enameled  iron  may  be  installed  for  $300.  The  first 
represents  cheap  and  somewhat  flimsy  construction ; 
the  latter  first  class  and  substantial  construction. 

Simple  Septic  Tank. — The  simplest  form  of  treat- 
ment device  that  ma}"  be  used  for  a  single  house  com- 
prises merely  a  tank,  capable  of  holding  the  sewage 
produced  in  a  period  of  24  hours  or  longer.  Mr.  Han- 
sen suggests  a  tank  of  the  following  dimensions,  to 
cost  approximately  $30  with  concrete  roof  and  floor 
and  brick  walls:  Inside  plan,  2  x  8  ft. ;  depth  of  tank, 
6  ft.;  depth  of  sewage,  3  ft.  10  ins.;  simple  wooden 
bafile,  1  ft.  6  ins.  from  inlet,  extending  12  ins.  into 
sewage ;  lower  end  of  6-in.  outlet  tile,  a  90  deg.  bend, 
submerged  18  ins. ;  the  tank  bottom  slopes  to  the  cen- 
ter, and  the  sludge  is  withdrawn  from  a  sump  through 
an  outlet  by  opening  a  shear  valve.  The  costs  given 
in  this  article  are  relative  figures,  especially  applic- 
able to  average  Illinois  conditions. 

The  effluent  from  a  tank  of  this  character  contains 
no  coarse  solids,  is  likely  to  be  dark  in  appearance 
and  upon  close  observation  will  be  found  to  carry  fine- 
ly divided  suspended  particles.  It  may  be  discharged 
into  a  perennial  stream  of  moderate  size  without  pro- 
ducing objectionable  conditions,  but  where  no  such 
stream  is  available  some  other  method  must  be  util- 
ized. In  a  sandy  or  gravelly  soil  the  liquid  may  best 
be  disposed  of  by  permitting  it  to  flow  into  a  system 
of  open  jointed  tile  drains  placed  at  1  ft.  to  18  ins.  be- 
low the  surface  of  the  ground.  The  tile  drain  may  he 
made  up  of  a  4-in.  farm  drain  and  should  have  a  length 
of  about  100  ft.  for  every  member  of  the  household. 
The  character  of  soil  may  materially  vary  the  amount 
of  tile  necessary.  To  get  the  best  results  the  liquid 
should  be  applied  to  the  tiles  in  the  form  of  a  dose 
discharged  rapidly  from  a  syphon  within  a  few  min- 
utes once  every  12  or  24  hours.  This  can  be  accom- 
plished by  building  in   conjunction  with   the   tank  a 
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small  dosing  chamber  equipped  witli  an  automatic 
discharge  syphon.  Syphons  are  subject  to  derange- 
ments and  may  be  omitted  in  favor  of  a  more  liberal 
use  of  tile.  An  arrangement  for  a  sub-surface  system 
of  tile  drains  following  passage  through  a  septic  tank 
is  suggested  by  Mr.  Hansen  as  follows: 

Septic  Tank,  Dosing  Chamber  and  Subsoil  Irrigation 

The  septic  tank  is  2  x  6  ft.  in  plan  and  carries  a 
depth  of  sewage  of  4  ft.  Its  details  are  similar  to 
those  described  above.  The  dosing  chamber  immedi- 
ately adjoins  the  septic  tank  and  is  provided  with  an 
automatic  siphon.  After  leaving  the  siphon  the  efflu- 
ent passes  into  a  system  of  drain  tiles  consisting  of 
distribution  and  collector  tiles,  the  former  being  from 
12  to  18  ins.  below  the  surface  and  the  latter   1   ft. 


carried  tu  the  outlet  of  the  drain  along  with  a  sufficient 
quantity  of  water  to  render  the  liquid  inoffensive. 

In  certain  forms  of  clayey  soil  any  attempt  to 
cause  the  sewage  to  soak  into  the  ground  will  prove 
futile,  but  this  difficulty  may  be  overcome  by  artifi- 
cially placing  beds  of  sandy  or  gravelly  material  about 
the  tile.  When  this  is  done  it  is  necessary  to  place 
sub-drains  for  carrying  off  the  more  or  less  purified 
liquid  after  it  has  passed  through  sand  or  gravel. 
This  arrangement  constitutes  the  principle  of  a  well- 
known  proprietary  device  for  sewage  treatment  and 
can  be  counted  upon  to  produce  satisfactory  results 
as  long  as  a  sufficient  quantity  of  porous  material  is 
used.  For  large  installations,  however,  it  would  prove 
costly  and  uneconomical. 

It  is  difficult  to  lay  down  any  hard  and  fast  rules 
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Fig.  3 — Suggested  design  for  double  contact  sewage  treatment  plant  for  large  residences, 
country  clubs  or  small  institutions. 


lower  still  and  5  ft.  to  one  side  of  the  distributor.  The 
collector  pipes  may  generally  be  omitted.  Where  the 
soil  is  of  a  finely  divided  character  and  capable  of  ab- 
sorbing large  quantities  of  moisture  as  is  character- 
istic of  most  of  the  glacial  drift  the  same  system  may 
be  utilized,  but  can  be  relied  upon  adequately  to  take 
care  of  the  sewage  only  during  periods  of  small  rain- 
fall. This,  however,  often  proves  to  be  all  that  is 
needed  for  in  wet  weather  the  sewage  may  be  dis- 
charged directly  into  a  stream  which  will  then  have 
flow  enough  to  provide  the  dilution  necessary  for  in- 
offensive oxidation.  Sufficient  dilution  may  even  ob- 
tain within  the  drain  tile  itself.  It  thus  sometimes 
happens  that  the  discharge  of  the  effluent  into  the 
upper  end  of  an  existing  long  tile  drain  accomplishes 
all  that  is  required,  for  in  dry  seasons  the  sewage  will 
soak  into  the  ground,  while  in  wet  seasons  it  will  be 


relative  to  the  design  and  arrangement  of  subsurface 
sewage  disposal  systems.  The  proper  length  of  drain 
tile,  the  necessity  of  collector  drains  and  the  desir- 
ability of  surrounding  the  drains  with  porous  material 
must  under  many  conditions  be  determined  by  the 
method  of  cut  and  dry.  Where  the  system  is  applic- 
able, however,  it  is  certainly  the  simplest,  least  of- 
fensive and   easiest   to   maintain. 

Modified  Imhofif  Tank  for  Residential  Service 
With  certain  forms  of  secondary  sewage  treatment 
devices,  and  often  where  sewage  is  to  be  discharged  in- 
to a  watercourse  it  is  desirable  to  maintain  the  sewage 
in  as  fresh  a  condition  as  possible;  that  is  to  say,  it  is 
desirable  to  maintain  the  oxygen  content  of  the  sew-- 
age.  To  accomplish  this  Mr.  Hansen  suggests  a  modi- 
fication of  the  Imhoff  tank  as  shown  in  Fig.  1  here- 
with.   As  will  be  noted  the  tank  utilizes  a  small  com- 
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partment  for  sedimentation  |)iiri)oses  and  a  lower  com- 
partment for  the  digestion  of  the  solid  matters.  The 
solid  matters  which  are  settled  out  in  the  upper  com- 
])artments  gain  access  to  the  lower  compartinents 
through  a  narrow  slot  so  trapped  that  the  liquids  in 
the  two  compartments  may  not  readily  intermingle. 
The  sedimentation  chamber  must  be  made  very  much 
larger  than  is  customary  in  connection  with  municipal 
sewage  treatment  works  for  the  reason  that  the  very 
uneven  rate  of  sewage  flow  from  an  individual  resi- 
dence would  subject  the  sedimentation  comiiartuient 
to  violent  disturbances.  For  this  reason  an  average 
period  of  five  to  six  hours  sedimentation  should  Ije  pro- 
vided. 

'l^his  tank  has  an  advantage  in  that  tlie  sludge  or 
solid  matter  is  thoroughly  digested  and  may  periodi- 
cally be  discharged  into  some  nearby  depression  with- 
out giving  rise  to  objectionable  odors.  When  dry  it 
has  the  consistency  of  rich  loamy  earth  and  may  ad- 
vantageously be  s])read  on  lawns  and  gardens.  The 
modification  of  the  Imhoff  tank  here  shown  is  adapted 
to  the  use  of  a  household  of  ten  persons.  The  cost  of 
such  a  tank  would  be   about  $60. 

Intermittent  Sand  Filtration. — On  large  country 
estates  or  for  isolated  institutions  such  as  alms  houses, 
asylums,  sanatoria,  etc.,  perhaps  the  most  economical 
and  highly  efficient  system  is  so-called  intermittent 
sand  filtration.  I""igure  2  shows  an  intermittent  sand 
filtration  ])lant  that  will  adequately  care  for  the  sew- 
age of  about  25  persons  (generally  they  should  not  be 
built  for  populations  of  less  than  25).  The  plant  com- 
prises also  an  Imhoff  tank  and  a  dosing  chamber.  The 
filters  consist  of  a  bed  of  sand  3  ft.  in  thickness,  rest- 
ing upon  a  carefully  constructed  under  drain  system 
of  drain  tile  and  a  graded  gravel.  The  total  area  of 
the  installation  is  figured  on  the  basis  of  one  acre  for 
every  750  persons  tributary  to  the  sewers.  For  a 
household  of  25  persons  there  would  be  required  0.033 
acres,  or  about  1,500  sq.  ft.  The  sewage  is  applied  to 
the  filters  intermittently  and  this  is  accorriplished  by 
a  dosing  chamber  which  is  of  such  capacity  that  a 
single  dose  will  cover  one  filter  bed  to  a  depth  of  2 
ins.  The  filter  area  should  be  divided  into  at  least  two 
beds,  but  preferably  three.  The  latter  arrangement 
permits  one  bed  to  be  out  of  service  for  cleaning  or 
repairs  or  for  a  protracted  resting  period  without  seri- 
ous reduction  in  filter  area  and  without  interfering 
with  the  proper  operation  of  other  beds.  The  auto- 
matic dosing  apparatus  is  so  arranged  that  it  will  au- 
tomatically discharge  u])on  first  one  bed  and  the  other 
and  valve  arrangements  are  such  that  any  two  beds 
may  be  maintained  in  service. 

Intermittent  sand  filters  will  not  operate  without 
attention,  and  they  should  be  visited  at  least  once 
every  few  days  to  see  that  all  parts  are  in  proper 
working  order  and  to  keep  the  .sand  beds  free  from 
weeds.  At  greater  intervals,  perhaps  once  per  month, 
it  becomes  necessary  to  take  or  scrape  the  sand  lightly 
so  as  to  break  up  the  surface  of  the  mat  formed  by 
the  solid  matter  in  the  sewage,  but  with  proper  care 
this  process  should  result  in  but  very  slight  loss  of 
sand.  During  the  winter  in  cold  climates  it  is  neces- 
sary to  furrow  or  mound  sand  beds  in  such  a  wav 
as  to  cause  the  formation  of  a  sheet  of  ice  resting  up- 
on the  top  of  the  furrows.  This  will  effectively  pre- 
vent the  freezing  of  the  .sewage  as  it  passes  aloiig  the 
troughs  of  the  furrows  underneath.  The  automatic 
dosing  apparatus  requires  attention  as  alrcadv  noted. 


but  with  a  well  settled  sewage  and  sijihons  of  reliable 
make  derangements  will  be  infrequent. 

Double  Contact  6eds. — A  somewhat  more  extens- 
ive meth(jd  of  sewage  treatment  and  one  which  is  es- 
pecially adaptable  to  very  large  farm  houses,  country 
clubs  and  institutions  and  for  use  in  locations  where 
the  production  of  odors  is  not  permissible  is  treatment 
in  so-called  contact  beds.  An  installation  comprising 
double  contact  beds  is  shown  in  Fig.  3.  It  is  assumed 
that  the  contact  treatment  will  be  preceded  by  sedi- 
mentation. The  contact  beds  are  water-tight  basins 
filled  with  gravel,  broken  stone,  hard  burned  cinders, 
broken  brick  or  any  other  material  which  presents  a 
fairly  rough  surface  and  which  is  not  easily  disinte- 
grated. The  size  of  the  material  should  not  average 
less  than  Yz  in.  in  diameter  or  be  greater  than  I^  ins. 
in  diameter.  Means  are  provided  for  permitting  the 
sewage  to  flow  into  this  bed  and  to  fill  the  interstices 
of  the  material  which  it  contains  where  it  may  remain 
in  contact  for  a  definite  period  of  time.  The  bed  is 
emptied  and  the  period  of  contact  is  regulated  by 
means  of  a  time  controlled  siphon.  In  the  design  as 
shown  in  Fig.  3  the  effluent  from  the  first  contact  bed 
passes  into  another  contact  bed  of  exactly  similar  con- 
struction. Upon  emerging  from  the  second  contact 
bed  tlie  liquid  will  be  fairly  clear  in  appearance  and 
will  have  no  offensive  odor,  thus  rendering  it  suitable 
for  discharge  into  a  small  watercourse.  For  the  pur- 
pose of  minimizing  odors  a  .speciallj'  constructed  in- 
let arrangement  to  the  bed  is  provided  which  prevents 
the  sewage  from  being  exposed  to  the  atmosphere. 
The  device  consists  simply  of  short  half  tile  14  to  18 
ins.  in  diameter  and  laid  with  large  open  joints.  With- 
in the  invert  of  this  half  tile  is  placed  fine  broken  stone 
or  gravel  and  over  the  top  is  placed  a  readily  remov- 
able roof.  The  device  also  has  another  advantage  in 
that  it  localizes  all  clogging  in  the  fine  material  with- 
in the  half  tile.  WHien  this  becomes  clogged  so  that 
it  will  not  readily  permit  the  entrance  of  the  sewage 
into  the  bed  it  may  be  easily  removed  and  replaced 
with  new  material. 


Reinforcing  Cast-Iron  with  Concrete 

'i"he  famous  German  expert,  Dr.  von  l-'mperger, 
maintains  that  the  engineering  profession  has  lost  dur- 
ing the  fifty  years  reign  of  steel  as  a  structural  ma- 
terial the  appreciation  of  the  good  qualities  of  cast- 
iron,  in  proof  of  which  qualities  he  quotes  a  number 
of  cast-iron  bridges  which  have  served  well  during 
many  years.  To  this  may  well  be  added  that  only 
those  cast-iron  bridges  survived  which  possessed  the 
fewest  imperfections  of  this  material.  The  doctor  also 
has  something  to  say  about  the  behavior  of  cast-iron 
reinforced  by  hooped  concrete  because  in  his  system 
it  is  not  the  iron  which  reinforces  the  concrete,  but 
on  the  contrary  the  concrete  which  strengthens  the 
cast-iron.  Briefly,  in  reinforced  cast-iron  the  function 
of  the  hooped  material  is  to  maintain  the  hooped  con- 
crete in  an  elastic  state  and  that  of  the  concrete  is  to 
maintain  the  surface  of  the  brittle  metal  under  the 
hooping  pressure  and  thus  eliminate  its  brittleness. 
The  duty  of  the  hooping  material  is  not  to  increase  the 
resistance  of  the  embedded  cast-iron,  but  to  make  it 
more  reliable  by  protecting  it  against  brittleness.  The 
hooping  may,  therefore,  be  made  so  much  lighter 
than  for  the  usual  hooped  concrete.  It  must,  however, 
be  dense  enough  to  insure  a  perfect  envelope  to  the 
cast  iron. 
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Toronto  Stock  Exchange  New  Building 

Successful  Solution  of  the  Problem  of  Adapting  a  New  Struc- 
ture to  an  Old — The  Signalling  and  Annunciator  Installations 


IN  se\eral  respects  the  new  Ijuilding  opened  recent- 
ly for  the  Toronto  Stock  Exchange  is  a  unique 
addition   to   tlie   structural    features   of   the   city. 
The  building,  which  stands  on  a  site  to  the  west 
side  of  Hay  Street,  has  a  frontage  of  70  ft.  and  a  depth 
of  100  ft.     It  was  the  original  intention  of  the  nlenlher^ 
of  the  Exchange  to  erect  a  new  building  on  a  property 
40  ft.  X  110  ft.,  but  later  an  opportunity  was  afiforded 
to  purchase  the  adjoining  propert}'  to  the  south.     It 
was  felt  desirable  that  provision  should  be  made  for 
future  expansion,  and   while   the    J""xchange   members 
did  not  care  to  involve  the  expenditure  of  building  a 
complete  new  structure  on 
the   whole   70    ft.    by    110 
ft.,  it  was  considered  fea 
sible  to  tear  ofT  the  fri.nt 
of    the     Fisher    building, 
which      comprised       the 
40  ft.  of  the  lot,  and  alter 
this  structure  so  as  to  con 
form     with     the     require 
ments.       The  new  facade 
across  the  complete  front- 
age was  therefore  erected 
and  the  upper  two  storevs 
of     the     Fisher     building 
were   dropped  back   some 
18  ft.  in  order  to  give  the 
appearance  of  a  complete 
new  facade  on  Hay  street. 
The  problem  in  design  re- 
solved   itself   intt)   joining 
the  new  building  with  the 
old  structure,  so  that  cer- 
tain   revenues    might    l)e 
obtained   from   the   P'isher 
building  section,  and  also 
that  the   Exchange  might 
be  enabled  to  use  portions 
of  the  Fisher  building  in 
connection  with  their  own 
business.    As  it  was  desir- 
able that  the  main  Exchange  floor  should  be  raised  6 
ft.  fr(mi  the  level  of  the  street  in  order  to  secure  priv- 
acy, a  central  entrance,  devoted  entirely  to  the  use  of 
the  Exchange  members,  was  provided.    Two  addition- 
al entrances,  one  for  the  office  section  of  the  new  build- 
ing, and  one  for  the  office  section  of  the  Fisher  build- 
ing, were  made,  thus  giving  three  avenues  of  ajiproach 
from  l^ay  street. 

As  the  floor  levels  in  the  Fisl\er  building  were  de- 
termined, the  problem  in  design  was  a  difficult  one,  as 
a  hard  and  fast  rule  as  to  proportions  had  to  be  fol- 


New  Building  for  the  Toronto  Stock  Exchange. 


The  new  section  of  the  Exchange  is  of  Indiana 
limestone,  and  is  of  fireproof  construction.  Double 
steel  doors  at  each  connecting  storey  with  the  Fisher 
building  are  provided  so  as  to  minimize  the  risk  of 
fire.  The  main  entrance  to  the  vestibule  of  the  Ex- 
change room  proper  is  panelled  in  Jaune  royal  marble, 
to  ceiling  height.  The  floor  is  of  grey  Tennessee 
marble  tile.  On  the  left  of  the  entrance  vestibule  is 
the  members'  cloak  room,  and  a  strangers'  room  on 
the  right,  together  with  toilet  accommodation  for  the 
members.  The  main  Exchange  floor  s  56  ft.  x  42  ft. 
x  133  ft.  in  height.  It  is  lighted  through  large  win- 
dows from  the  rear  and 
also  from  a  skylight  in 
the  centre.  The  walls 
are  panelled  to  a  height 
of  9  ft.  6  ins.  with  quar- 
ter-cut oak.  At  the  east 
end  of  the  building,  up 
one  storey  in  height,  is 
the  visitors'  gallery ;  on 
the  opposite  end  of  the 
main  floor  is  located  the 
president's  rostrom,  and 
between  the  main  Ex- 
change floor  and  opening 
directly  after  it,  is  placed 
the  members'  lounge 
room. 

The  interior  furnishT 
ings  are  in  keeping  with 
the  other  features  of  the 
building.  The  floor  in 
the  lounge  room,  main 
I'^xchange  room  and  the 
secretary's  office,  is  fin- 
ished in  cork  tile.  A  pneu- 
matic tube  station  is  con- 
nected up  with  the  print- 
ing office  on  the  top  floor 
;)f  the  Fisher  building, 
with  the  telegraphers' 
office  in  the  basement,  and  also  with  certain  brokers' 
offices  in  the  front  portion  of  the  new  building.  Out- 
side the  accommodation  already  referred  to,  the  re- 
maining space  of  both  new  and  old  buildings  is  re- 
served for  offices.  The  structure  is  heated  by  the 
■"hot-blast"  system,  being  brought  in  from  a  central 
heating  plant.  All  air  when  it  enters  the  building  is 
first  washed,  then  it  is  passed  through  heating  coils 
and  blown  to  the  main  Exchange  floor;  the  balance  of 
the  building  is  heated  by  the  "direct"  .system.  This 
portion  of  the  heating  service  is  installed  under  the 


)wed.     The  difficulty  of  tying  these  diiTerent   floors     \\'ebster  vacuum  type.     All  telegraph,  telephone,  tick- 


in  proper  levels  of  the  new  building  arose,  and  it  was 
also  necessary  to  carry  the  parapet  sufficiently  high  to 
mask  the  Fisher  building  section  and  give  head  room 
for  a  storey  at  this  ])oint.  Provision  has  been  made 
for  ])ossible  expansion  in  the  future  by  designing  the 


er  and  annunciating  wires  run  in  metal  conduits.  Pro- 
vision is  made  in  all  these  services  for  possible  expan- 
sion. The  motor  room  for  ticker  service,  pneumatic 
tube  service,  etc.,  are  located  in  the  basement,  and  at 
different  points  in  the  building,  basement,  and  other 


steel  in  the  main  Exchange  room  in  such  a  way  that  floors,  the  necessary  accommodation  is  provided, 
in  the  event  of  the  tearing  down  of  the  Fisher  building.  The    signalling   and    annunciator    installations    are 

the  ceiling  and  skylights  in  the  main  .room  would  form  interesting  features  of  the  building.    This  complicated 

a  symmetrical  ceiling.  equipment  is  modelled  on  that  of  the  New  York  Stock 


at2 
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ICxchange.  The  figures  used  on  the  annunciatiiig 
board  are  said  to  be  tlie  largest  in  use  in  any  Stock 
lixchangc  at  tlie  present  time.  The  signal  device  is 
unique  in  that  it  automatically  uperatcs  three  "drops" 
simultaneously.  Jiither  irttm  the  private  lines  con- 
necting with  the  private  telephone  in  tlie  iCxchange  or 
from  the  call  board  in  the  hall  and  telephone  switch- 
board, these  signals  are  so  arranged  that  tiie  member 
is  able  to  determine  whether  the  call  comes  from  his 
own  house,  direct  from  the  hall  or  from  the  switch- 
board. Provision  is  made  for  60  telephones,  but  at  pre- 
sent only  about  35  have  been  installed.  The  lighting 
fixtures  were  supplied  to  si)ecial  designs  prepared  and 
selected  l)y  the  architect.  Throughout  the  ladies' 
room,  entrance  hall,  elevator  halls,  and  Stock  lix- 
change  room,  the  furnishings  are  in  statuary  bronze, 
-SO  as  to  harmonize  with  the  other^^interior  furnishings. 

All  the  oflfices  in  the  building  are  supplied  with 
semi-indirect  pendants  fitted  to  moonstone  relleclors 
finished  in  brushed  brass.  The  remainder  of  the  build- 
ing is  equipped  with  ceiling  lights  and  steel  high  effi- 
ciency reflectors. 

The  architect  was  Mr.  John  M.  Lyle,  Toronto.  The 
following  were  the  contractors : — George  Oakley  & 
Son,  cut  stone ;  J.  C.  Scott  Company,  carpentry,  etc. ; 
Dominion  Marble  Company,  marble;  Rice,  Green  & 
Company,  Limited,  electric  wiring  and  fixtures;  Mr. 
I'".  C.  Henderson,  lighting  fixtures;  Fred  Armstrong 
Company,  Limited,  plumbing,  heating,  and  ventilating. 


The  Construction  of  Greosoted  Wood- 
Block  Pavements* 

By  R.  S.  Manley  t 

THE  correct  depth  of  concrete  base  or  foundation 
varies  with  the  soil  conditions,  but  the  ma- 
terials and  the  methods  of  mixing  are  in  such 
common  use  as  to  be  standard  and  easily  se- 
cured. We  are  interested  principally  in  the  construc- 
tion placed  on  top  of  the  concrete.  The  principal 
causes  of  defects  of  more  or  less  serious  nature  are:  L 
Irregular  or  uneven  surface,  due  to  careless  laying, 
shifting  of  sand  cushion,  or  breaking  or  settling  of  con- 
crete ;  2,  expansion  due  to  the  entrance  of  water  into 
the  blocks  either  by  way  of  the  joints  or  from  below. 

An  irregular  or  uneven  surface  is  death  to  any  pav- 
ing material,  because  a  depression  in  the  surface  holds 
water  and  repeated  churnings  of  wagon  wheels  in  the 
depression  are  bound  to  cause  an  enlargement  and 
deepening  of  the  depression. 

The  concrete  of  the  base  should  be  mixed  quite  wet 
and  finished  smoothly  with  a  flat  wooden  spreader 
which  gives  a  surface  practically  as  even  and  uniform 
as  could  be  obtained  by  template.  On  this  should  be 
spread  K  to  1  in.  of  clean  sand,  making  the  sand  cush- 
ion conform  to  the  contour  of  the  finished  street. 

Then  place  the  blocks  quite  close  together,  and  roll 
thoroughly  until  a  perfect  surface  with  no  inequalities 
has  been  obtained  and  until  the  blocks  are  firmly  in 
place.  It  will  require  a  great  deal  of  rolling  to  accom- 
plish this,  but  the  end  justifies  the  means.  After  this, 
fill  all  joints  two-thirds  full  of  hot  bituminous  filler  of 
such  melting  point  as  is  suited  to  climatic  conditions, 
and  spread  a  thin  coating  of  sand.  The  use  of  the  bitu- 
minous filler  is  most  important.  It  converts  the  street 
into  an  eflFcctive  watershed  which  without  absorbing 
any  of  the  water,  directs  it  into  storm  sewers  or  other 

Uf~.l'^«*""'   "'.  •.  ""P^'  .'*■"*   »'    the   annual    meeitng   of   the   American 
Wood   Preserrera'  Aaaoctation.  at   New   Orleans.  "■>  cnc.n 

tCrcoaoled   Wood   Block   PavinR  Co..   New   Orlean..   I.a 


drainage  paths.  Should  any  water  remain  on  the  sur- 
face, the  wind  and  the  sun  will  rapidly  dissipate  it. 

This  construction  gives  an  even  waterproofed  sur- 
face. This  surface  cannot  be  worn  by  traffic  because 
the  pressure  of  wheels  is  even  and  regular  and  there  is 
no  dropping  or  jolting  of  wheels  entering  and  leaving 
low  spots.  As  the  blocks  are  laid  tightly,  there  is  no 
wearing  at  the  joints.  There  can  be  no  change  in  the 
sand  cushion  as  long  as  the  surface  remains  intact,  a 
solid  sheet  in  fact  of  wood  block  cemented  together  by 
the  filler.  It  is  assumed  that  the  concrete  is  sufficiently 
.strong  so  that  it  will  not  break  or  settle. 

Expansion  difficulties  are  eliminated  by  the  use  of 
bituminous  filler,  for  there  can  be  no  expansion  with- 
out absorption  of  water,  and  no  absorption  of  water 
when  all  rainfall  is  conducted  quickly  to  drainage  sew- 
ers. In  addition  to  this  it  must  be  remembered  that 
with  bituminous  filler  each  block  is  surrounded  by  an 
individual  expansion  joint. 

Another  method  of  construction  is  to  provide  a  n)i.\- 
ed  sand  and  cement  cushion,  and  .sand-filled  joints  or 
interstices.  This  cus'hion  does  not  give  the  oppor- 
tunity for  absolutely  smooth  surface  that  the  sand 
cushion  gives,  and  is  considerably  more  costly.  The 
sand  filler  in  the  joints  allows  moisture  to  be  absorbed 
in  the  pavement  and  ultimately  this  moisture  gets  into 
the  blocks  and  trouble  ensues.  It  is  only  on  sheets  of 
extremely  heavy  traffic  that  sand  can  be  used  as  a  filler 
without  some  expansion  difficulties  sooner  or  later. 

It  can  be,  stated  without  fear  of  successful  contra- 
diction that  every  sand-filled  pavement  in  the  south  has 
at  one  time  or  other  given  trouble  from  uncompen- 
sated expansion,  and  with  equal  confidence  it  can  be 
stated  that  not  one  bituminous  filled  pavement  has 
given  trouble  from  this  cause. 

There  have  been  objections  put  forward  to  the  bitu- 
minous filler  because  of  the  belief  that  it  would  produce 
a  sticky  surface,  disagreeable  in  warm  weather.  But  if 
the  proper  filler  is  secured,  and  it  is  correctly  applied 
there  can  be  no  such  objection.  The  suitable  filler  has 
a  consistency  of  rubber  and  can  be  taken  in  the  fingers, 
bent  and  twisted  without  soiling  the  fingers.  In  apply- 
ing this  filler  a  spreader  with  squegee  attachment 
places  the  filler  in  the  joints  where  it  is  needed,  and 
not  on  the  surface  of  the  blocks  where  it  is  not  needed. 

It  is  proper  also  to  use  less  creosote  oil  per  cubic 
foot  of  timber  when  bituminous  filler  is  used,  for  the 
primary  function  of  the  creosote  oil  in  this  case  is  to 
preserve  against  decay  instead  of  trying  to  make  the 
creosote  oil  fill  the  double  purpose  of  preservative  and 
absolute  waterproofer.  No  one  familiar  with  preserva- 
tive methods  and  history  will  question  the  efficacy  of 
16  lb.  of  creosote  oil  per  cu.  ft.  in  preserving  against 
decay  for  an  indefinite  period. 

The  method  of  construction  may  be  summarized  as 
follows:  Provide  adequate  smooth  concrete  foundation, 
use  enough  sand  to  cover  any  inequalities  in  the  con- 
crete or  depth  of  blocks  (except  in  railway  areas  and 
on  grades,  when  use  sand  and  cement  mixed),  lay 
blocks  tightly,  roll  until  smooth,  fill  joints  with  bitu- 
minous filler,  spread  coating  of  sand,  and  turn  on  the 
traffic. 


On  the  ground  of  cheapness  of  construction,  it  is 
almost  always  better  to  put  curtain  walls  in  after  the 
frame  is  up;  the  work  then  goes  ahead  much  fa.ster. 
Weather-tight  joints  can  readily  be  made,  and  the 
joints  between  the  frame,  that  is,  the  columns  and 
floors,  can  be  concealed  so  that  no  unsightlv  crack  is 
visible. 


THE    CONTRACT    RECORD 


213 


The  New  President  of  the  Canadian 
Society  of  Civil  Engineers 


THE  election    of     Mr.     Matthew  Joseph  Butler, 
LL.B.,  C.M.G.,  to  the  highest  office  in  the  gift 
of  Canada's  leading  engineering  organization 
was  recorded  in  our  issue  of  February  4,  which 
contained  a  report  of  the  last  annual  meeting  of  the 
Canadian  Society  of  Civil  Engineers. 

Mr.  Butler  differs  from  many  of  his  predecessors 
in  office  in  that  he  has  reversed  an  established  principle. 
It  has  generally  been  the 
case  when  a  man  has  suc- 
ceeded to  the  position  in 
the  Canadian  Society 
which  Mr.  Butler  now 
holds,  that  he  has  come 
into  prominence;  that  the 
Society  has  shed  lustre 
upon  him.  Mr.  Butler 
came  into  prominence 
years  ago.  For  more  than 
a  decade  he  has  been 
prominently  in  the  eye  of 
the  constructional  public 
in  Canada.  It  is  he  who 
sheds  lustre  upon  the  So- 
ciety. We  say  this  not  to 
the  disparagement  of  the 
many  excellent  men  who 
have  preceded  Mr.  Butler 
in  the  presidential  chair  of 
the  Canadian  Society,  but 
rather  to  emphasize  the 
fact  that  Mr.  Butler  has 
been  trained  under  the 
public  eye  and  that  he  is 
essentially  the  kind  of 
man  who  should  play  a 
dominating  part  in  the  de- 
velopment of  the  profes- 
sion with  which  he  is 
identified. 

The  chief  offices  held  by 
Mr.  Butler  were  enumer- 
ated in  one  of  the  closing 
paragraphs  of  the  leading  editorial  article  published 
in  our  issue  of  February  4: — "The  Society  is  to  be 
congratulated  upon  Mr.  Butler's  succession  to  its 
presidency.  As  a  former  chief  engineer  of  the  De- 
partment of  Railways  and  Canals,  later  Chairman  of 
the  Board  of  Management  of  the  Canadian  Govern- 
ment Railways,  later  again  General  Manager  of  the 
Dominion  Steel  Corporation,  and  now  the  executive 
head  of  the  firm  of  Messrs.  Armstrong,  \Vhitworth  of 
Canada,  Limited,  Mr.  Butler  has  a  long  experience, 
and  a  breadth  of  vision  gained  therefrom,  which  can- 
not but  be  of  inestimable  value  in  the  Society's 
work." 

Mr.  Butler's  career  has  been  a  most  diversified 
one  and  it  is  impossible  in  an  article  of  readable  di- 
mensions to  enumerate  all  of  his  various  professional 
connections.  Starting  at  the  very  beginning,  before 
he  had  decided  upon  making  engineering  his  life  work, 
we  find  that  he  was  born  in  Deseronto,  Out.,  in  1856, 
his  parents  being  Tobias  Butler,  of  the  County  of 
Wexford,  Ireland,     and     Elizabetli  McVey,     of     the 
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County  of  .\ntrini,  Ireland.  Educated  in  the  public 
schools  and  at  the  De  La  Salle  Institute,  Toronto,  he 
proceeded  to  the  University  of  Toronto  and  took  what 
then  constituted  the  "coin'se"  in  civil  engineering, 
which  consisted  of  mathematics,  science,  ICnglish. 
French  and  German,  scattered  over  the  four  years  of 
the  .'\rts  course.  ,\t  that  time  engineering  proper  was 
not  tauglit  in  the  University.  In  1878  he  was  admit- 
ted both  an  Ontario  and 
Doniinion  land  siu'vcyor. 
In  1895 — bridging  over  a 
number  of  j'ears  during 
which  he  was  engaged  in 
various  engineering  and 
industrial  enterprises — vvc 
find  that  he  graduated  in 
law  at  Chicago.  He  was 
admitted  to  the  Illinois 
Bar  in  June.  1897.  For 
some  time  he  was  en- 
gaged with  Mr.  M.  J. 
llaney,  the  contractor  for 
the  Hillsborough  bridge. 
In  1904  he  was  appointed 
.\ssistant  Chief  Engineer 
of  the  National  Transcon- 
tinental Railway  and  the 
following  year  became 
Chief  Engineer  of  the  De- 
partment of  Railways  and 
Canals,  to  which  in  1909 
was  added  the  position  of 
Chairman  of  the  Board  of 
Management  of  Canadian 
Government  Railways.  He 
resigned  in  February, 
1910,  to  become  Second 
Vice-President  and  Gen- 
eral Manager  of  the  Do- 
minion Iron  &  Steel  Com- 
pany and  the  Dominion 
Coal  Company.  This 
l)rings  us  down  to  mod- 
ern times,  wliicli  are  covered  in  the  extract  from  our 
previous  article  quoted  above. 

The  new  president  of  the  Canadian  Society  is  a 
man  of  wide  interests  and  one  who  has  extended  ex- 
perience in  Society  work.  His  connection  with  both 
the  American  Society  of  Civil  Engineers  and  the  In- 
stitution of  Civil  Engineers  (Great  Britain)  ante-dates 
his  membership  in  the  Canadian  Society.  He  is  a  mem- 
ber of  the  American  Society  of  Mechanical  Engineers, 
the  American  Geographical  .Society  and  the  Royal 
.\stronomical  Society  of  Canada. 

It  will  be  seen,  then,  even  from  the  above  breviate, 
that  the  record  of  President  Butler  embraces  phases  of 
life,  engineering  and  otherwise,  which  have  not  come 
within  the  experience  of  the  average  municipal  or 
railway  engineer  who  has  attained  the  coveted  honor 
in  the  Canadian  .Society.  We  make  no  apology  for  re- 
iterating our  belief  that  this  long  e.xperience  and 
breadth  of  vision,  called  into  play  on  behalf  of  the  in- 
terests of  tlie  Society,  will  make  for  greater  develop- 
ment than  has  been  in  evidence  in  the  immediate  past. 
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Credit  Foncier  Building,  Vancouver 

G(JNSIDI^RAliLli  progress  Fias  l)ccii  iii  evidence 
(luring  tlic  past  montli  in  connection  witli  the 
construction  of  the  Credit  Foncier  ten-storey 
office  building  in  Vancouver,  one  of  the  most 
substantial  structures  of  its  type  at  the  Coast.  The 
building  occupies  a  central  position  at  the  corner  of 
Hastings  and  Hornby  streets,  and  is  of  reinforced 
concrete  construction,  with  cut  stone  and  terra  cotta 
for  the  exterior  facing,  the  whole  being  surmounted 
by  a  co])per  cornice.  In  the  interior  the  floors  will  all 
be  finished  with  rock  maple.  Marble  wainscotting  and 
terrazzo  floors  will  be  i)laced  in  the  corridors.  All  the 
offices,  with  the  exception  of  those  to  be  occupied  by 
the  Credit  l-'oncier,  will  be  finished  in  oak.  Mahogany 
will   be   used   in    finishing  the  quarters  of  the   Credit 


The  ten-storey  Credit  Foncier  Building  now  under 
construction  at  Vancouver. 

Foncier.  The  Durham  system  of  plumbing  is  to  be 
installed  throughout  the  entire  building,  and  three  pas- 
senger elevators  will  be  at  the  service  of  the  tenants. 
One  of  these  elevators  will  be  geared  to  carry  5,000 
pounds  weight.  The  plans  for  this  building  were  pre- 
pared by  Messrs.  H.  L.  Stevens  &  Company,  Vancou- 
ver, in  co-operation  with  Messrs.  Barrott,  lilockader  & 
Webster,  architects,  of  Montreal.  Construction  work 
is  being  carried  on  by  H.  L.  Stevens. 


The  city  of  Ottawa,  Ont.,  will  replace  the  present 
wooden  structure  over  the  Rideau  River  on  the  bound- 
ary between  the  municipality  and  the  township  of 
Gloucester,  with  a  new  steel  bridge  389>4  ft.  long.  This 
bridge  will  be  of  a  heavy  through  plate  girder  construc- 
tion and  will  be  made  up  of  five  spans  each  about  78  ft. 
long.  It  will  have  a  48-ft.  roadway  and  two  6-ft.  canti- 
lever sidewalks,  and  will  carry  tw'o  electric  car  tracks. 
The  roadway  is  carried  on  a  4;/i-in.  reinforced  concrete 
slab,  supporting  a  4-in.  creosoted  wood  block  wearing 
surface  placed  on  a  1-in.  sand  cushion,  drainage  being 
effected  by  a  camber  of  6  ins.  at  the  crown  of  the  road- 


way and  seep  holes  placed  at  the  centre  of  each  panel 
about  2  ft.  from  each  main  guide.  Sidewalks  are  form- 
ed with  a  3-in.  reinforced  concrete  slab  with  the  cement 
finish,  with  a  slight  slope  outwards  sufficient  to  drain. 
The  piers  and  abutments  will  be  constructed  of  a  1  :3  :6 
concrete.  The  four  piers  and  the  south  abutment  will 
be  carried  down  to  rock.  Test  borings  have  shown  thai 
rock  will  be  met  at  from  10  ft.  at  the  abutment  to  15  ft. 
at  the  north  pier,  below  normal  water  level.  The  north 
abutment  will  be  piled,  concrete  being  taken  down  10 
ft.  below  water  level ;  borings  show  rock  at  this  point 
to  be  about  25  ft.  below  water  level.  The  city  having 
only  a  60-ft.  right-of-way  at  the  north  approach  it  was 
necessary  to  build  a  U  abutment,  keeping  it  as  closely 
as  possible  on  city  property.  The  south  abutment, 
however,  is  built  with  wing  walls.  Traffic  will  be 
maintained  during  the  erection  of  the  new  bridge  by  a 
temporary  structure  placed  about  100  ft.  east  of  the 
present  bridge.  Designs  fcjr  the  sub-structure  and 
super-structure  were  carried  out  under  the  direction  of 
Mr.  .\rchibald  Currie,  City  Engineer,  Ottawa,  Ont. 


Concreting  in  Winter 

SOME  useful  hints  on  the  handling  of  concrete  in 
freezing  weather  are  given  in  a  paper  by  Mr. 
E.  C.  Wason  from  which  the  following  is  ab- 
stracted :  "The  aggregates  must  be  free  from 
fr(jst  when  mixed.  ,'\  live  steam  pipe  can  be  shoved 
into  the  sand  pile,  the  escaping  steam  heating  it  and 
removing  all  frost.  The  same  may  be  done  with  the 
stone,  but  a  canvas  should  be  thrown  over  the  top  of 
■the  pile  to  retain  the  heat  which  more  readily  escapes. 
Where  a  considerable  amount  of  heating  is  provided 
for  in  advance,  steam  pipes  are  laid  on  the  ground,  and 
stone  as  received  is  dumped  upon  them.  Then  there 
is  a  canvas  thrown  over  to  i)revent  storms  getting  in- 
to the  pile,  and  to  retain  the  heat.  The  frost  is  thus 
easily  and  economically  removed. 

"Salt  is  frequently  used  in  the  water  to  lower  its 
freezing  point.  It  is  seldom  worth  while  to  heat  the 
water  itself.  Eittle  care  need  be  used  to  prevent  mass 
concrete  from  freezing,  as  the  frost  will  usually  only 
strike  to  a  depth  of  about  one  inch.  Buildings  are  en- 
closed with  tarpaulin  tied  onto  an  outside  staging,  and 
the  enclosed  space  is  heated  with  salamanders  burning 
coke.    Sometimes  it  is  possible  to  use  steam. 

"Frost  is  removed  from  form  work  by  the  use  of 
salt  and  steam,  and  if  the  concrete  surface  is  left  rough 
it  is  common  to  sprinkle  the  top  surface  with  salt  to 
prevent  freezing.  In  winter  it  is  verj^  common  to  put 
the  finish  on  as  a  separate  operation,  after  building  is 
enclosed,  and  not  as  an  integral  part  of  the  construc- 
tion, on  account  of  the  danger  of  freezing.  When  it  is 
put  on,  it  must  be  kept  from  freezing  for  the  first  forty- 
eight  hours. 

"The  expense  of  protection  against  the  weather  is 
not  very  great,  and  good  results  can  be  so  surely  guar- 
anteed that  it  is  not  usual  for  the  writer  ever  to  dis- 
continue work  on  account  of  cold  weather. 

"Occasionally  it  is  necessary  to  make  some  pro- 
vision for  the  protection  of  the  men.  .Shelters  or  wind- 
shields are  built  in  front  of  the  benches  where  carpen- 
ters are  making  up  forms,  as  well  as  around  the  men 
at  the  concrete  mixer,  whose  work  does  not  necessarily 
keep  them  warm.  Where  excavation  is  going  on  in  the 
open  air  it  is  expedient  to  have  a  building  with  a  good 
fire  where  the  men  can  warm  themselves  when  neces- 
sary ;  and  on  a  few  jobs  it  has  proved  to  be  wise  to  fur- 
nish hot  coflfee  free  in  the.se  shelters." 
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New  Vancouver  Car  Barn  of  the  B.C.  E.R. 

THE  British  Columbia  Electric  Railway  Coinpaiiy  lias 
recently  placed  in  service  at  Vancouver  a  new  car 
barn.  At  the  present  time  the  company  has  a  barn 
in  the  centre  of  the  city  and  another  in  the  Mount 
I'leasant  section.  The  new  car  barn  is  located  in  the  western 
portion  of  the  city,  the  company  thus  having  barns  distri- 
buted at  several  points,  enabling  it  to  arrange  economically 
for  the  operation  of  early  and  late  cars  as  well  as  provide 
quickly  for  special  service  in  any  section  of  the  city. 

The  new  barn  is  400  feet  long  by  53  feet  wide  and  will 
accommodate  64  of  the  company's  city  cars.  In  the  con- 
struction of  the  car  barn  the  entire  site  was  excavated  to  a 
depth  of  4  feet  8  inches  below  the  street  level.  The  excava- 
tion was  then  covered  with  a  concrete  floor  G  inches  thick, 
and  concrete  walls  9  inches  thick  were  built  up  to  the  street 
level.  The  floor  from  each  wall  has  a  slope  of  one  inch  in 
six  feet  towards  the  centre  line,  thus  providing  good  drain- 
age. For  one  of  the  tracks  a  jackpit  three  feet  deep  and 
one  foot  wide  extends  over  200  feet  of  track,  this  being  the 
only  break  in  the  concrete  floor.  Upon  this  concrete  base, 
along  the  line  of  each  track,  13  by  13  inch  posts  were  placed 
at  8-foot  centres.  These  posts  supported  12  by  12  inch  string- 
ers upon  which  the  rails  are  laid  at  the  street  level.  In  this 
way  easy  access  is  possible  in  all  parts  of  the  barn  to  the 
under  side  of  the  cars. 

The  subgrade  was  generally  hardpan,  but  in  some  places 
where  the  base  material  was  not  so  good  additional  sills  were 
placed  under  each  of  the  12  by  12  foot  posts.  At  the  resent 
time  the  walls  above  the  street  level  are  boarded  with  2J-4 
inch  shiplap,  on  which  is  placed  galvanized  iron.  This  form 
of  construction  is  followed  as  it  is  expected  in  the  future  to 
build  other  units,  possibly  all  of  reinforced  concrete  type,  at 
the  same  place.  The  shiplap  boarding  will  then  act  as  one 
side  of  the  form  for  the  reinforced  concrete  wall.  The  roof 
truss  is  of  wood  construction  and  is  of  simple  type,  the  roof 
of  the  building  being  also  of  galvanized  iron,  with  wired  glass 
skylights  every  32  feet.  The  building  is  generally  lighted  by 
100  watt  metal  filament  lamps,  so  arranged  as  to  provide  one 
lamp  to  each  193  square  feet  of  floor  area.  The  timber  con- 
struction supporting  the  rails  is  completely  wired,  sockets 
being  placed  here  and  there  for  use  in  repair  work.  The 
building  is  equipped  with  a  complete  sprinkler  system  for  fire 
protection,  as  well  as  with  fire  monitors,  mounted  on  towers, 
just  outside  the  building.  These  towers  are  about  20  feet 
high  and  support  6-inch  stand  pipes.  The  monitors  have  a 
range  of  70  feet  with  a  3J4  inch  nozzle  and  the  towers  arc 
placed  50  feet  apart.  The  building  is  also  equipped  with  a 
complete   low   pressure   steam   heating  plant. 

The  car  barn  was  built  according  to  plans  prepared  by 
the  company's  architect  and  erected  by  day  labor. 


Vancouver  Builders'  Exchange— Annual 
Banquet 

OPTIMISM  was  the  prevailing  keynote  in  the  speeches 
at  the  first  annual  banquet  of  the  members  of  the 
Vancouver  Builders'  Exchange  held  in  the  Ely- 
sium Hotel.  Mayor  Baxter  and  other  speakers 
reviewed  the  period  of  stress  through  which  those  engaged 
in  all  branches  of  industrial  activity  in  Vancouver  had  been 
passing  in  common  with  business  men  in  all  parts  of  the 
world  and  expressed  the  sanguine  opinion  that  the  chasten- 
ing process  would  rebound  to  the  ultimate  good  of  the  city 
and  all  concerned. 

His  Worship  dwelt  in  reminiscent  vein  with  the  evolu- 
tion of  the  city  from  a  hamlet  to  its  present  proportions, 
alluding  with  pride  to  the  fact  that  Vancouver  was  now  en- 
titled to  take  rank  as   the  fourth   city  in  importance  in   the 


Dominion.  Touching  on  the  financial  stringency  which  has 
obtained  during  the  past  few  months  the  Mayor  deprecated 
the  tendency  to  pessimism  and  pointed  out  that  the  change 
in  conditions  was  causing  business  men  to  concentrate  their 
eflforts  towards  building  up  an  industrial  community — a 
change  which  would  undoubtedly  result  in  the  establishment 
of  affairs  on  a  much  more  stable  basis  than  previously  ex- 
isted. 

Mr.  W.  M.  Horie,  the  newly-elected  lirst  vice-president, 
acted  as  toast-master.  Mr.  Wm.  O'Neil  proposed  the  toast 
of  the  city  and  its  executive.  His  Worship  responding.  The 
toast  to  the  Board  of  Trade  was  proposed  by  Mr.  E.  G. 
Baines,  Secretary  W.  A.  Blair  replying.  Mr.  J.  L.  Skene,  the 
president,  proposed  the  toast  to  the  architects,  Mr.  W.  M. 
Dodd,  vice-president  of  the  Society  of  Architects,  and  Mr. 
J.  D.  Beatson,  honorary-secretary  of  the  Society  of  Archi- 
tects, responding.  Mr.  T.  J.  Madlen  proposed  the  toast  to 
the  civic  Board  of  Works,  which  was  acknowledged  by  Aid. 
Hepburn.  The  city  departments  was  proposed  by  Mr.  D.  H. 
Wilkie  and  replied  to  by  Mr.  S.  M.  Jarrett,  building  inspector, 
and  Mr.  J.  G.  Morgan,  plumbing  inspector.  Mr.  Booker 
proposed   the  toast  to  the  press. 

The  following  officers  were  elected  at  the  previous  meet- 
ing of  the  organization:  President,  Mr.  J.  L.  Skene;  first 
vice-president,  Mr.  W.  M.  Horie;  second  vice-president,  Mr. 
T.  J.  Madlen;  directors,  Messrs.  T.  G.  Bird,  J.  O.  Perfect,  T. 
Borgford,  A.  E.  Lee,  T.  P.  Morehead,  D.  H.  Wilkie,  J.  G. 
Anderson.  J.  li.  Wartman,  H.  K.  Boultbce,  E.  G.  Cullen,  W. 
M.  O'Neil,  A.  P.  Bogardus,  P.  E.  Ritchie  and  J.  M.  Douglas. 

Reports  were  submitted  by  the  president  and  the  sec- 
retary, Mr.  H.  H.  Lindsay,  outlining  the  work  since  the 
Builders'  Exchange  was  formed  and  dealing  with  the  ques- 
tions which  would  be  taken  up  during  the  current  year. 
Among  the  latter  are  proposals  that  joint  conferences  be 
held  between  representatives  of  tlie  organization  and  the  city 
authorities  with  a  view  to  securing  a  revision  of  the  build- 
ing by-laws.  The  question  of  examining  and  issuing  licenses 
to  building  inspectors,  superintendents  of  buildings  and  clerks 
of  works  will  also  be  advanced.  It  was  stated  in  the  secre- 
tary's report  that  it  was  the  intention  of  the  executive  to 
considerably  extend  the  scope  of  the  exchange  during  the 
ensuing  year. 


The  thirtieth  annual  meeting  of  the  Connecticut  Society 
of  Civil  Engineers  was  held  last  week  at  Hartford,  Conn. 


The  forty-sixth  annual  convention  of  the  American 
Society  of  Civil  Engineers  will  be  held  in  Baltimore,  Md., 
early  in  June.  The  sessions  will  be  held  at  the  headquarters 
of  the  Engineers'  Club,  Baltimore. 


The  late  Mr.  Thos.  M.  McLeod,  who  died  last  month  in 
Toronto,  was  a  native  of  Georgetown,  P.E.I. ,  and  a  graduate 
of  McGill  University.  He  was  only  forty-six  years  of  age  at 
the  time  of  his  death.  For  several  years  he  had  been  engaged 
in  large  excavating  and  reinforced  concrete  works  in  New 
York  City  and  vicinity.  In  the  operations  which  he  had  been 
carrying  on  for  the  city  of  Toronto  he  was  associated  with 
Mr.  Ogdcn  Merrill,  of  New  York  City.  The  late  Mr.  McLeod 
was  highly  esteemed  on  account  of  his  geniality  and  unswerv- 
ing integrity. 


The  members  of  the  Toronto  Builders'  Exchange  at  a 
largely-attended  meeting  on  February  9,  Mr.  Bulley,  presi- 
dent, in  the  chair,  decided  unanimously  to  remove  their 
headquarters  to  a  flat  on  the  fourth  floor  of  the  recently- 
erected  building  on  the  corner  of  Simcoe  and  Richmond 
streets  for  the  Goodyear  Tire  &  Rubber  Company.  The  re- 
moval will  take  place  about  March  1. 
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MAINLY    CONSTRUCTIONAL 

EAST  and   WEST  —  FROM  COAST  to  COAST 


EASTERN    CANADA 

The  fstiniates  of  the  Works  Department  in  the  city  of 
Toronto  for  1914  total  more   than   $5,000,000. 

The  Essex,  Ont.,  County  Council,  who  have  been  con- 
sidering road  improvements  estimated  to  cost  $1,000,000,  have 
postponed  further  consideration  of  the  project  until  later  in 
the  year. 

The  annual  convention  of  the  Ontario  Good  Roads  Asso- 
ciation will  open  on  February  24  and  run  over  February  2.j 
and  26.  It  will  be  held  in  the  York  County  Building,  Adelaide 
street,  Toronto. 

Tenders  for  the  steel  pipe  in  connection  with  Ottawa's 
eight-niillion-dollar  water  supply  system  have  been  extended 
to  February  20.  The  bids  will  remain  unopened  until  after 
a  new  plebiscite  is  taken. 

Contracts,  reported  elsewhere  in  this  issue,  have  been 
awarded  for  gas  works  estimated  to  cost  $500,000,  for  the 
Ottawa  Gas  Company,  Ottawa,  Ont.,  for  whom  Messrs.  Mer- 
rifield  &  Burnett,  Toronto,  are  the  engineers. 

At  Hamilton,  tenders  are  about  to  be  called  for  a  steam 
plant  to  cost  $3,500,000  to  be  erected  by  the  Dominion  Power 
&  Transmission  Company,  according  to  plans  prepared  by 
Messrs.  Prack  &  Perrine,  30  St.  James  street,  Hamilton. 

Plans  have  been  prepared,  by  the  Montreal  Electric  Com- 
mission, for  conduits  on  a  number  of  main  streets  in  the 
business  section,  and  for  St.  Lawrence  Boulevard,  from  On- 
tario street  to  the  river.  Tenders  will  be  called  for  this 
work  early  in  the  spring.  The  conduits  are  for  power  and 
other  cables,  and  will  involve  the  doing  away  of  poles. 

The  Canada  Machinery  Corporation,  Limited,  has  been 
reorganized  on  a  comprehensive  and  satisfactory  basis.  En- 
terprising plans  were  formulated  at  a  meeting  of  the  bond- 
holders at  Gait  last  week.  The  company  foresees  renewed 
activity  and  increased  prosperity,  not  merely  in  view  of 
general  conditions  but  also  having  regard  to  its  own  imme- 
diate fmancial  concerns  as  now  arranged  for. 

The  National  Brick  Company,  Montreal,  will  reopen 
their  plants  at  Laprairie,  P.Q.,  on  the  20th  inst.,  with  a 
production  of  300,000  bricks  per  day.  The  plants  have  been 
closed  down  since  the  end  of  November.  The  outlook  for 
Montreal  brick  companies  is  more  bright  than  it  was  last 
year,  when  there  was  overproduction.  There  is  almost  cer- 
tain to  be  very  extensive  building  of  residences  and  flats, 
which  are  in  greater  demand  than  supply. 

The  Montreal  Board  of  Control  is  no~w  considering  the 
largest  and  most  expensive  annual  programme  of  public 
works  ever  undertaken  in  the  city.  The  total  reaches  over 
live  million  dollars  and  includes  the  laying  of  twenty  miles  of 
permanent  pavements  in  the  down-town  district  and  exten- 
sive macadamizing  in  the  outside  wards.  This  will  cost  $1,- 
.-.00.000.  Expenditure  of  $1,091,000  is  earmarked  for  sme- 
walks.  $1,700,000  for  sewers,  and  $760,000  for  the  aqueduct. 

The  Quebec  Builders'  Exchange  held  their  annual  ban- 
quet at  the  Victoria  Hotel  recently  with  Mr.  C.  E.  Moriss- 
ette.  I'resident  of  the  Exchange,  in  the  chair.  The  function 
was  attended  by  the  Mayor  and  many  other  local  officials,  as 


well  as  by  Mr.  R.  P.  Lemay,  on  behalf  of  the  Architects'  As- 
sociation. Mr.  E.  T.  Nesbitt,  who  is  well-known  as  one  of 
those  intimately  identified  with  the  development  of  the  build- 
ing trade  in  Canada  during  the  last  few  years,  congratulated 
those  present  upon  the  regulations  governing  building  con- 
struction now  in  force  in  Quebec. 

A  large  programme  of  public  works  to  be  carried  out 
during  the  summer  has  been  prepared  by  Mr.  G.  Janin,  en- 
gineer to  the  city  of  Montreal,  who  has  now  practically  re- 
covered from  his  recent  illness.  The  programme  will  entail 
the  outlay  of  $3,000,000  and  provides  for  the  laying  of  about 
twenty  miles  of  permanent  pavements  in  the  centre  of  the 
city  and  a  large  amount  of  macadamizing  in  the  outside 
wards,  an  expenditure  of  $1,091,000  for  sidewalks,  $1,700,000 
for  sewers,  and  $700,000  for  the  aqueduct.  A  sum  of  $100.- 
000   will   be   put   aside   for   repairs   to   certain   streets. 

Under  the  Quebec  Government  Bill,  the  Montreal  Parks 
Commission  has  been  given  enlarged  powers.  The  city  is 
authorized  to  advance  sums  of  money  to  the  commission 
for  the  preparation  of  a  general  plan  of  improvements  for 
the  Island  of  Montreal.  The  cost  of  carrying  out  the  im- 
provements as  contained  in  the  plan  is  to  be  paid  by  the 
municipalities  interested  in  the  work,  but  the  commission 
must  not  execute  any  part  of  the  plan  without  having  ob- 
tained the  consent  of  the  municipalities,  or  if  they  refuse, 
authorization  of  the  legislature  must  be  secured.  The  cost 
is  to  be  met  by  a  special  tax  imposed  by  the  municipalities. 

An  attack  has  been  made  on  Messrs.  Lea,  Jamieson,  and 
Hackle,  the  engineers  employed  by  the  city  of  Montreal  to 
report  on  the  break  in  the  water  conduit.  The  allegation  was 
that  these  gentlemen  were  connected  in  a  direct  or  indirect 
way  with  the  Cook  Construction  Company,  who  are  carrying 
out  the  contract  for  enlarging  the  aqueduct,  which  work,  it 
was  asserted,  was  in  a  measure  responsible  for  the  accident 
to  the  conduit.  Messrs.  Lea,  Jamieson,  and  Heckle  have 
written  to  the  Controllers,  stating:  "No  member  of  this  engi- 
neering board  has  now,  or  has  ever  had,  any  connection  what- 
soever, directly  or  indirectly,  with  the  Cook  Construction 
Company,  or  any  member  of  the  said  company,  or  of  any 
other  company  that  has  carried  out  work  for  the  City  of  Mon- 
treal on  the  water-works,  intake  or  conduit,  or  enlargement 
of  the  aqueduct."  The  Ambursen  Hydraulic  Construction 
Company  of  Canada,  Limited,  of  which  Mr.  G.  R.  Heckle  is 
manager,  have  also  written  denying  any  connection  with  the 
Cook  Construction  Company. 


WESTERN    CANADA 

Edmonton,  Alta.,  is  to  have  an  isolation  hospital  at  a 
cost  of  $350,000  if  the  ratepayers  approve  of  the  by-law  which 
is  to  be  submitted  on  March  10. 

The  sum  of  $570,000  is  to  be  spent  on  main  sewers  and 
outfalls  at  New  Westminster,  B.C.,  where  Mr.  J.  W.  B.  Black- 
man  is  the  city  engineer. 

The  Canada  Cement  Company's  plant  at  Exshaw,  Alta., 
was  destroyed  by  tire  last  week.  It  is  stated  that  the  fire  will 
necessitate  closing  the  plant  until  the  buildings  are  recon- 
structed, although   the  company  have   such  a  large  stock  of 
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cement  on  hand  that  it  will  not  interfere  with  their  business. 
The  Calgary  plant,  which  was  closed,  will  be  started  imme- 
diately and  will  be  kept  in  operation  until  the  reconstruction 
of  the  Exshaw  plant  has  been  completed. 

A  tunnel  sewer  at  an  estimated  cost  of  $900,000  is  an  item 
included  in  the  estimates  for  the  city  of  Edmonton,  Aha. 
Mr.  A.  J.  Latornell  is  the  city  engineer. 

At  Calgary,  Alta.,  Mr.  A.  Pirie,  a  local  architect,  is  com- 
pleting plans  for  an  Industrial  Housing  Building,  estimated 
to  cost  $250,000.  The  building  will  be  of  six  storeys  and  base- 
ment.    Excavating  is  to  start  at  once. 

Tenders  for  four  viaducts,  estimated  to  cost  $540,000,  will 
close  at  Vancouver  on  March  4th.  These  structures  will  span 
the  G.  N.  cut  at  Hastings,  Pender,  Keefer  and  Harris  streets. 
Individual  and  collective  tenders  are  invited. 

The  city  council  of  Regina,  Sask.,  has  accepted  the  pro- 
posal of  Messrs.  Coste  &  McAuley,  of  Calgary,  to  supply 
gas  at  the  city  limits  and  the  ratepayers  will  be  asketl  to  vote 
on  a  by-law  to  raise  in  round  figures  $4,700,000  for  the  in- 
stallation of  a  system. 

At  Kindersley,  Sask.,  surveys  are  being  made  for  a  reser- 
voir estimated  to  cost  $125,000.  The  construction  will  include 
earth  and  concrete  dams  about  i  ft.  high  and  1,000  ft.  long, 
also  2J/2  miles  of  steel  pipe  and  an  installation  of  low  pressu'x; 
electric  pumping  machinery. 

Sir  John  Jackson  Company,  Limited,  contractors  for  the 
new  breakwater  at  Ogden  Point,  B.C.,  have  arranged  for  the 
first  shipment  of  granite  blocks  from  Nelson  Island  to  form 
the  base  of  the  concrete  structure  which  will  be  placed  in 
position  as  soon  as  more  settled  weather  prevails. 

The  Estevan,  Sask.,  Board  of  Trade  has  two  proposi- 
tions in  mind  with  a  view  to  investigating  the  possible  sup- 
ply of  oil  and  gas  at  Estevan.  One  is  that  the  town  under- 
take the  sinking  of  a  deep  bore  at  the  expense  of  the  rate- 
payers. The  other  is  that  the  citizens  form  a  stock  com- 
pany and  do  the  work  by  private  enterprise,  receiving  by 
way  of   security  a   franchise   from   the   town. 

The  Alaska  Railway  Bill  directing  the  president  to  pur- 
chase and  construct  1,000  miles  of  railway  in  Alaska  at  a  cost 
not  to  exceed  $40,000,000  has  passed  the  United  States  senate 
by  a  majority  of  46  votes  to  16.  The  bill  places  upon  the  pre- 
sident the  responsibility  for  the  selection  of  the  route  from 
tidewater  to  the  interior  of  Alaska,  and  the  construction, 
equipment  and  operation  or  leasing  of  such  lines  as  he  may 
construct  or  purchase. to  constitute  this  route. 

A  company,  to  be  known  as  the  Vancouver  Railway  and 
Ocean  Terminal  Company,  is  seeking  incorporation  by  spe- 
cial act  of  Parliament  to  build  a  line  about  three  miles  in 
length  across  the  city  of  Vancouver.  The  railway  would  be 
on  the  south  side  of  False  Creek,  designed  to  connect  the 
joint  False  Creek  terminal  with  deep  water  frontage  and 
wharves,  which  it  is  proposed  to  erect  at  Kitsilano  reserve, 
in  connection  with  an  improvement  scheme  under  the  har- 
bor commission. 

The  Saskatchewan  Presbytery,  Regina,  is  still  working 
on  the  proposition  to  erect  a  $1,000,000  demoninational  col- 
lege and  the  site  and  grants  for  this  instiution  have  been 
secured.  It  is  expected  that  some  arrangement  will  be 
made  for  the  erection  of  the  college  during  1914.  The  Ro- 
man Catholics  of  Regina  also  have  in  view  the  erection  of 
a  college.  This  college  was  to  have  been  commenced  last 
year,  but  it  is  believed  that  it  is  to  be  considered  during 
the  present  year. 

The  Dominion  Government  will  contract  for  the  erec- 
tion of  a  substantial  armory  at  Regina  during  the  present 
year.  It  is  understood  that  this  building  will  cost  in  the 
neighborhood  of  $200,000  to  $350,000,  although  provision  is 


only  made  for  the  expenditure  of  $75,000  during  the  pre- 
sent year  in  the  estimates.  The  government  has  also  an- 
nounced its  intention  of  the  erection  of  two  other  substan- 
tial buildings  at  Regina  at  a  cost  of  $75,000  each.  One  of 
these  will  be  a   customs  building. 

The  Canadian  Pacific  Railway  are  building  a  line  from 
Golden,  B.C.,  to  F"ort  Steele,  having  acquired  the  Kootenay 
Central,  which  was  abandoned,  after  13  miles  had  been  built. 
Trains  are  operating  from  Golden  south  as  far  as  Spillima- 
chene,  while  steel  has  been  laid  much  farther  and  grading  is 
progressing  far  ahead  of  the  steel.  Work  is  being  urged 
north  from  Fort  Steele  to  Golden.  This  will  bring  the 
miners  of  the  rich  Windermere  silver-lead  distric  within  a 
range  of  250-  miles  of  the  large  custom  smelters  and  within 
but  a  few  miles  of  Trail,  B.C.,  where  most  of  the  silver-lead 
smelting  is  done. 

The  new  structure  known  as  the  P.  O'Sullivan  Building, 
just  completed  in  Calgary,  is  claimed  to  be  the  record  in  r'i:')id 
construction  work  in  that  part  of  Western  Canada,  haviny 
only  taken  seventy  days  to  complete.  It  is  three  stoieys  m 
height,  with  a  full-sized  basement,  the  latter  being  of  rein- 
forced concrete,  the  upper  storeys  having  fireproof  walls.  A 
marble  front  gives  the  store  a  striking  appearance,  the  hall 
and  staircase  leading  to  the  upper  flats  being  finished  in  the 
same  style.  The  back  of  the  structure  is  built  of  red  glaze 
brick,  while  the  side  walls  are  of  hollow  tile.  Mr.  J.  Hender- 
son is  the  architect  and  Messrs.  McDougall  &  Forster  are  the 
contractors. 

Mr.  T.  R.  Cornick,  contracting  engineer,  Vancouver,  was 
recently  awarded  an  important  contract  covering  the  erection 
of  43  miles  of  wooden  pole  transmission  line  for  the  city  of 
Kamloops,  between  the  city's  hydro-electric  generating  sta- 
tion on  Barriere  river  and  the  sub-station  in  Kamloops.  The 
contract  calls  for  the  use  of  45-foot  wooden  poles  with  steel 
core  aluminum  conductors,  equivalent  to  No.  4,  B  &  S.  guago 
solid  copper.  Spans  will  average  300  feet.  This  will  be  a  45,- 
000-volt  line,  using  pin  type  insulation  manufactured  by  the 
Locke  Insulator  Company.  The  line  will  carry  a  ground  wire 
at  the  peak,  and  one  metallic  telephine  circuit.  Messrs.  Du- 
Cane,  Dutcher  &  Company,  Vancouver,  are  the  consulting 
engineers  for  the  city  of  Kamloops  in  connection  with  the  ex- 
tensive scheme  of  hydro-electric  development,  of  which  this 
work  will  form  a  part. 

Interesting  figures  have  been  prepared  by  the  advising 
engineers  connected  with  the  Burrard  Peninsula  (Vancouver) 
Joint  Sewerage  Commission  for  the  apportionment  of  the  cost 
of  the  work  to  be  executed  or  to  be  taken  over  by  the  com- 
mission during  the  current  year.  It  is  proposed  in  a  more  or 
less  tentative  way,  depending  on  the  sale  of  bonds  by  the 
commission,  to  undertake  more  than  $1,500,000  worth  of  new 
trunk  sewer  construction,  which  with  engineering  expenses 
and  the  amounts  payable  to  the  city  of  Vancouver  and  Point 
Grey  for  sewers  already  built  will  bring  the  proposed  ex- 
penditure of  the  board  up  to  $1,645,000  for  the  season.  The 
programme  ot  work  for  the  year,  which  has  already  been 
started  is  confined  at  present  to  the  China  creek  and  Canoe 
creek  districts,  serving  ward  eight  of  the  city,  the  north  end 
of  South  Vancouver  and  the  Cedar  Cottage  district.  Several 
branches  radiate  through  the  district  and  finally  combine  to 
make  the  proposed  Clark  drive  sewer,  emptying  into  Burrard 
Inlet.  The  estimated  cost  of  these  items  is:  Knight  road  and  ' 
Canoe  creek  extensions,  $349,600;  Clark  drive  outfall,  $319,000; 
extension  of  Main  street  trunk  to  Central  Park,  $354,200; 
Gladstone  branch,  $40,700;  Earl's  road  branch,  $15,400;  Main 
street  branch,  $154,200;  engineering,  $78,000;  total  $1,256,700. 
Included  in  this  figure  is  also  the  cost  of  an  investigation  ad- 
vised by  Engineers  Rust  and  Thomson  in  reporting  to  the 
government  when  the  act  was  passed  last  August.  The  cost 
will  be  $45,000. 
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Important  Constructional  Projects  at 
St.  John,  N.B. 

Correspondence  of  the  Contract  Record 

IE  citizens  of  St.  John  are  congratulating  themselves 
■  upon   the   success  of   the   commission   plan   of  gov- 

1  crnment,  which  St.  John  was  the  first  city  in  Can- 

ada to  adopt.  After  a  two  years'  trial,  with  civic 
affairs  administered  by  five  commissioners,  each  the  head  of 
a  department,  devoting  all  his  time  to  the  city's  business, 
the  results  show  a  decided  improvement  over  the  old  irres- 
ponsible system,  with  a  mayor  and  board  of  aldermen,  most 
of  the  latter  being  elected  to  represent  different  wards  and 
several  elected  at  large.  The  city's  treasury  department  has 
just  issued  its  annual  statement,  which  shows  that  there  was 
a  considerable  unexpended  balance  in  every  department  at 
the  end  of  the  year,  the  whole  amount  totalling  $105,000,  of 
which  amount  $50,000  was  devoted  to  the  relief  of  this 
year's  assessment,  $25,000  to  retire  some  bonds,  $18,000  to 
improve  the  water  distribution  service  and  the  balance  for 
other  public  purposes.  While  the  debt  of  the  city  is  shown 
to  be  a  little  over  $5,100,000,  the  assets  exceed  this  sum  by 
$2,575,000,  and  the  city  controller  in  his  report  was  able 
to  say: — "The  city's  financial  position  the  past  year  was 
certainly  a  very  easy  one  compared  with  the  majority  of 
other  cities  in  Canada."  The  present  city  council  during  its 
two  years  in  office  has  done  a  good  deal  of  permanent  street 
paving,  improved  the  street  lighting  in  the  business  centre 
and  extended  the  water  distribution  service. 

To  Enlarge  the  Dry  Dock 

The  plans  for  the  dry  dock  at  Courtenay  Bay  provide 
for  a  dock  only  900  feet  in  length.  The  Board  of  Trade  is 
now  taking  up  with  the  government  the  question  of  increas- 
ing the  length  to  1,150  feet,  so  that  this  dock  would  be  as 
large  as  any  to  be  constructed  in  Canada  during  the  next 
few  years.  Norton  Griffiths  &  Company  arc  also  suggest- 
ing that  the  wharves  which  they  are  to  construct  at  Courte- 
nay Bay  be  built  of  concrete,  and  this  matter  is  being  taken 
up  with  the  government  at  Ottawa.  Mr.  Norton  Griffiths 
has  assured  the  Board  of  Trade  that  his  whole  contract,  in- 
cluding the  dredging  of  Courtenay  Bay,  the  wharves,  the 
breakwater  and  dry  dock  will  be  completed  well  within 
the  contract  time,  and  to  this  end  the  Norton  Griffiths 
Company  has  taken  over  all  the  work  from  the  sub-con- 
tractors, and  will  itself  make  provision  for  speeding  up  the 
work  of  construction  on  the  whole  contract. 

Hon.  S.  O.  Bigney,  of  Attleboro,  Mass..  is  in  St.  John 
to  form  a  company  to  take  over  the  Canadian  patents  and 
manufacture  in  this  city  a  new  type  of  suspenders  which 
are  now  being  manufactured  in  .\ttleboro  for  the  American 
market.  If  the  company  is  organized,  it  will  mean  the  em- 
ployment of  a  large  number  of  operatives  and  add  another 
to  the  many  lines  of  goods  turned  out  from  factories  in  St. 
John.  T.  McAvity  &  Sons  hope  to  be  in  a  position  to  let 
the  contract  for  their  big  iron  and  brass  manufacturing 
plant   early   in   the   spring. 

The  city  of  St.  John  owns  a  large  area  of  land  desirably 
located  in  the  adjoining  parish  of  Lancaster.  Dnring  the 
past  year  there  has  been  much  talk  over  a  proposal  to  have 
a  part  of  this  area  divided  into  lots  upon  which  cottages 
would  be  erected  for  working  men.  The  city  council  has 
given  the  matter  a  good  deal  of  consideration,  and  last  week 
the  Mayor  was  given  authority  to  bring  an  expert  from 
Montreal  to  make  a  survey  of  the  lands  and  suggest  a 
town  development  plan,  following  which  some  action  would 
be  taken  to  offer  a  means  of  relieving  the  congestion  of 
population  in  the  growing  city.  This  property  is  located 
near  West  St.  John,  but  the  extension  of  the  street  car  ser- 
vice is  a  guarantee  that  there  will  also  be  development  this 


year  at    East   St.  John,   where   considerable   building   was   in 
progress   last   year. 

The  Maritime  Dredging  &  Construction  Company  has 
been  awarded  the  contract  to  construct  2,240  linear  feet  of 
new  wharves  at  West  St.  John.  This -is  the  contract  begun 
by  Connelly  &  Charleson.  The  new  company  has  just  given 
an  order  for  5,000,000  feet  of  hard  pine  timber  and  has  taken 
over  the  contracts  from  the  old  firm  for  8,000,000  feet  of  hem- 
lock and  1,500,000  feet  of  hard  wood,  which  is  now  being  got 
out  in  the  forests  of  New  Brunswick.  The  E.  G.  M.  Cape 
Company,  who  are  building  the  big  sugar  refinery,  have  been 
given  the  sub-contract  to  construct  the  concrete  face  and  sur- 
face of  the  new  wharves  and  will  soon  assemble  a  large  plant 
for  that  purpose.  The  timber  cribs  which  will  form  the  sub- 
structure of  these  wharves  must  be  of  great  depth,  as  they 
must  extend  over  thirty  feet  below  low  water  and  provide 
also  for  a  rise  of  tide  of  twenty  feet.  This  contract  is  to  be 
rushed  to  completion  as  rapidly  as  possible,  so  that  at  least 
two  steamship  berths  may  be  available  for  next  winter. 

The'  St.  John  city  council  will  ask  the  provincial  legis- 
lature to  enact  a  law  which  will  provide  that  the  property 
owners  on  streets  which  it  is  proposed  to  provide  with  per- 
manent pavement  shall  pay  one-half  the  cost.  In  some  Can- 
adian and  many  United  States  cities  the  property  owners  must 
pay  the  total  cost,  and  in  some  the  proportion  ranges  from  50 
to  100  per  cent.  Under  the  present  law  in  St.  John,  the  pro- 
perty owners  on  any  street  may  have  it  paved  on  agreeing  to 
pay  half  the  cost,  but  one-third  of  the  property  owners  can 
block  the  improvements;  and  the  council  is  asking  authority 
to  go  ahead  unless  60  per  cent,  of  the  property  owners  protest. 
All  the  street  paving  that  was  done  last  year  was  done  on  the 
basis  of  half  payment  by  the  property  owners  and  half  by 
the  city;  but  the  provision  in  the  law  enabling  one-third  of 
the  former  to  block  progress,  prevented  the  council  from 
carrying  out  as  extensive  a  programme  as  it  had  planned. 
There  is  a  good  deal  of  opposition  to  the  proposed  change, 
and  it  is  said  this  will  be  carried  to  the  legislature  by  those 
who  contend  that  the  whole  city  should  be  assessed  for  all 
street  paving.  Whether  the  new  law  is  adopted  or  not,  the 
growing  demand  of  the  citizens  for  street  improvement  will 
ensure  a  continuation  of  the  permanent  paving  policy  which 
has  been  carried  out  for  the  last  two  years. 

The  steel  frame  of  the  new  post-office  has  now  been 
erected  to  the  height  of  three  storeys.  The  steel  frame  of 
another  of  sugar  refinery  buildings  has  been  erected,  and 
rapid  progress  is  being  made  by  the  contractors.  T.  Mc- 
.'\vity  &  Sons,  in  asking  the  city  council  to  fix  the  taxation 
on  their  new  iron  and  brass  manufacturing  plant  at  $5,000 
a  year  for  forty  years,  stated  that  there  would  be  an  initial 
expenditure  of  $300,000,  and  that  when  the  whole  group  of 
sixteen  buildings  was  assembled  on  the  new  site  it  would  re- 
present an  expenditure  of  about  $2,000,000.  Their  plans  have 
been  completed  and  they  are  ready  to  begin  construction 
work  early  in  the  spring. 

The  federal  government  has  provided  in  the  estimates 
brought  down  at  Ottawa  recently  for  an  expenditure  of  more 
than  $,3,500,000  in  public  works  at  St.  John,  including  har- 
bor works,  the  new  post-office,  breakwater,  a  spur  line  of 
railway  to  Courtney  Bay  and  other  important  works.  There 
is  so  much  general  construction  work  in  sight  that  this 
promises  to  be  even  a  busier  year  than  last  in  and  about  St. 
John.  Norton  Griffiths,  M.P.,  was  recently  in  the  city  mak- 
ing arrangements  to  take  over  the  sub-contracts  for  Court- 
nay  Bay  work  and  have  them  carried  on  by  the  Norton 
Griffiths  Company.  It  is  announced  that  more  dredges  will 
be  brought  to  Courtenay  Bay  and  that  the  work  on  the 
great  breakwater  and  tlry  dock  will  be  accelerated  with  a 
view  to  the  completion  of  the  whole  contract  within  two 
years. 

The  railways  department  at  Ottawa  has  asked  the  city 
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for  the  plans  of  two  new  wharves  which  the  city  is  asking 
the  government  to  build,  just  above  the  wharf  of  the  sugar 
refinery.  A  railway  trestle  with  a  draw,  to  permit  the  pas- 
sage of  schooners,  now  crosses  the  area,  and  it  would  be 
necessary  to  divert  the  railway  and  dredge  out  the  basin 
in  order  to  provide  deep  water  wharves.  If  the  government 
decides  to  carry  out  this  work,  it  will  greatly  increase  the 
wharf  accommodation  where  it  is  much  needed  on  the  east- 
ern   side    of   the   harbor. 


Personal 

Mr.  H.  L.  Fitzsimmons,  building  inspector  for  the  city 
of  Prince  Albert,  Sask.,  has  resigned. 

Mr.  George  D.  Mackie,  of  Swift  Current,  Sask.,  has  been 
appointed  City  Engineer  and  Commissioner  at  Moose  Jaw. 

Mr.  Charles  H.  Keefer,  of  Ottawa,  has  been  elected  to 
the  directorate  of  the  American  Society  of  Civil  Engineers. 

Mr.  Angus  Smith,  the  newly  appointed  City  Engineer  of 
Prince  Albert,  has  taken  up  his  duties  in  the  Saskatchewan 
city. 

Mr.  D.  VV.  Johnson  has  been  appointed  engineer  to  the 
municipality  of  South  Saanich,  B.C.,  at  a  salary  of  $:i,0()0  a 
year. 

Mr.  J.  Jonsson  is  Acting  City  Engineer  of  Saskatoon 
pending  the  appointment  of  a  successor  to  Mr.  George  T. 
Clark. 

Mr.  T.  Aird  Murray,  consulting  engineer,  Lumsden 
Building,  Toronto,  is  removing  to  fresh  quarters  at  180  King 
Street  West,  Toronto. 

Mr.  W.  G.  Chace,  Chief  Engineer  of  the  Greater  Winni- 
peg Water  District,  addressed  a  meeting  of  the  University  of 
Manitoba  Engineering  Society  last  week. 

Mr.  J.  H.  Haffa,  architect,  has  opened  an  office  at  20!) 
Peterkin  Building,  Toronto.  Mr.  HafTa  has  been  associated 
for  the  last  three  years  with  Mr.  J.  A.  Harvey,  165  Bay  St. 

The  Edmonton  Engineering  Society  held  a  meeting  on 
February  5,  when  Mr.  J.  M.  Bogg,  Assistant  City  Engineer, 
delivered  an  interesting  paper,  entitled,  "The  Tunnel  Sewers 
of  Edmonton." 

Mr.  Franklin  Remington,  of  the  Foundation  Company,  is 
the  new  president  of  the  General  Contractors'  Association  of 
which  Mr.  C.  A.  Crane,  51  Chambers  Street,  New  York  City, 
is  the  secretary. 

Col.  A.  J.  Vap  Nostrand  has  been  elected  President  of 
the  Engineers'  Club  of  Toronto.  The  First  Vice-President 
is  Mr.  Chas.  H.  Heys,  the  second,  Mr.  W.  A.  Bucke,  and 
third,  Mr.   E.   L.   Cousins. 

Mr.  Geoflfry  C.  Ommanney  has  been  appointed  special 
engineer  to  Sir  T.  Shaughnessy,  president  of  the  C.  P.  R. 
Mr.  Ommanney  was  appointed  resident  engineer  in  Mont- 
real  for   the  -C.   P.   R.   in   1908. 

Mr.  Arthur  V.  Ruggles,  who  was  at  one  time  employed  by 
Messrs.  Hazen  &  Whipple,  a  New  York  consulting  firm  well 
known  in  Canada,  has  been  appointed  Assistant  Engineer  of 
the  Water  Filtration  Bureau  of  the  city  of  Cleveland.  Ohio. 

On  February  9th  Mr.  H.  VV.  Durham.  Chief  Engineer  in 
Charge  of  Highways,  Borough  of  Manhattan,  New  York 
City,  delivered  an  illustrated  lecture  on  "The  Highways  of 
Panama,"  before  the  Graduate  Students  in  Highway  Engi- 
neering at   Columbia  University. 

Mr.  F.  J.  Robinson,  Regina.  formerly  Deputy  Minister 
of  Public  Works,  has  been  appointed  Chairman  of  the  High- 
ways Commission  of  Saskatchewan  in  succession  to  Mr.  A. 
J.  McPherson,  who  has  been  promoted  to  the  Chairmanship 
of   the   Government   Finance   Commission. 

In  our  report  of  the   Canadian   National   Clay   Products 


Association  published  in  our  issue  of  February  4,  we  mis- 
spelled the  name  of  Professor  Edward  Orton,  Jr.,  of  the 
Ohio  .State  University  of  Columbus,  Ohio,  who  gave  an  in- 
teresting address  on  the  subject  of  Ceramic  Schools.  We 
arc  indebted  to  the  Dunn  Wire-Cut-Lug  Brick  Company,  of 
Conneaut,  Ohio,  for  the  correction. 

Mr.  F.  W.  Cowie,  engineer  of  the  Montreal  Harbor 
Commissioners,  is  in  Europe,  visiting  various  ports.  Mr. 
Cowie  will  examine  the  developments  carried  on  at  London 
and  other  British  ports,  and  will  also  investigate  methods 
at  Marseilles,  Genoa,  Hamburg  and  .'Vntwerp.  .\  paper  on 
Montreal  Harbor  will  be  read  by  Mr.  Cowie  at  a  meeting 
in   London   of  the   Institute  of  Civil   Engineers. 

Dr.  Wm.  A.  Parks.  Professor  of  Mineralogy  in  the  Uni- 
versity of  Toronto,  recently  delivered  an  interesting  lecture 
in  the  Physics  Building  of  the  University  on  "The  Building 
Stones  of  Eastern  Canada."  The  lecturer  gave  a  review  of 
the  chief  building  stones  in  Ontario,  Quebec  and  the  Maritime 
Provinces.  He  spoke  at  length  on  the  possibilities  of  marble 
and  granite  in  Canada,  of  which  he  said  there  was  an  excel- 
lent supply.  He  expressed  the  opinion  that  the  future  of 
building  in  Canada  depended  on  the  production  and  use  of 
these  classes  of  stone  over  those  of  the  more  common  kinds. 
Cement,  he  explained,  was  largely  replacing  the  ordinary 
kinds  of  stone,  as  was  shown  by  the  fact  that  most  of  the 
quarries  not  producing  marble  or  granite  were  lying  idle  at 
present. 


American  Road  Builders'  Association — 
New  Officers 

The  annual  meeting  of  the  American  Road  Builders'  As- 
sociation for  the  election  of  officers  was  held  at  the  Hotel 
.\stor,  New  York,  N.Y.,  February  6.  The  following  officers 
and  directors  were  elected: — President,  Mr.  W.  A.  McLean, 
Commissioner,  Department  of  Public  Works,  Toronto,  Ont.; 
First  Vice-President,  Mr.  Geo.  W.  Tillson,  Consulting  Engi- 
neer, Borough  of  Brooklyn.  N.Y.;  Second  Vice-President; 
Mr.  A.  VV.  Dean,  Chief  Engineer,  Massachusetts  Highway 
Commission,  Boston,  Mass.;  Third  Vice-President,  Mr.  A.  B. 
Fletcher,  Highway  Engineer,  California  Highway  Comniis 
sion,  Sacramento,  Cal.;  Secretary,  Mr.  E.  L.  Powers,  Editor 
"Good  Roads,"  New  York,  N.Y.;  Treasurer.  Mr.  W.  W.  Cros- 
by, Consulting  Engineer,   Baltimore.  Md. 

Directors  for  Three  Years 

Mr.  Samuel  Hill,  President,  Washington  State  Good 
koads  Association,  Seattle,  Wash.;  Mr.  Paul  D.  Sargent, 
Chief  Engineer.  State  Highway  Commission  of  Maine,  Au- 
gusta, Me.;  Mr.  A.  H.  Blanchard,  Professor  of  Highway  En- 
gineering, Columbia  University,  New  York,  N.Y.;  Mr.  R.  H. 
Gillespie,  Chief  Engineer  of  Highways,  Borough  of  the  Bronx, 
New  York,  N.Y.;  Mr.  Harold  Parker,  E.x-Chairman.  Massa- 
chusetts Highway  Commission,  Worcester,  Mass.;  Mr.  Fred 
E.  Ellis,  Manager,  Essex  Trap  Rock  &  Construction  Com- 
pany, Peabody,  Mass. 

The  reports  of  the  Executive  Committee,  the  Secretary 
and  the  Treasurer  were  presented.  These  showed  a  large 
gain  in  the  active  membership  of  the  .Association,  while  the 
financial  condition  was  found  to  be  very  satisfactory.  Alto- 
gether the  work  of  the  .Association  during  the  past  year  has 
been  the  most  gratifying  in  the  history  of  the  organization. 


The  Frontenac  Floor  and  Wall  Tile  Company  have  just 
completed  a  factory  at  Kingston,  Ont..  for  the  manufacture 
of  interior  sanitary  tile  for  floors  and  walls.  The  factory  has 
been  built  with  Canadian  capital  and  is  operated  by  Canadian 
labor.  It  is  a  one-storey  building,  of  brick  and  steel  con- 
struction, well  lighted  on  the  four  sides.  The  machinery 
equipment  is  of  the  very  latest  type.  The  factory  has  the 
advantage  of  good  shipping  facilities,  it  being  located  at  the 
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New  factory  at  Peterborough,  Ont.,  of  Messrs.  Henry  Hope  &  Sons  of  Canada,  Limited. 


junction  of  the  C.  P.  K.  and  G.  T.  K.  main  line,  in  close 
proximity  to  water  routes  through  the  Great  Lakes.  The 
U.  D.  Farnham  Company,  911  New  Birks  Building,  Montreal, 
are  the  sales  agents.  The  company  manufacture  tiles  of 
every  description,  including  art  panels  and  decorative  tile, 
mantel  tile,  and  also  floor  and  wall  tile.  In  addition  they 
handle  mantels  and  andirons  in  copper,  hammered  brass 
and  wrought  iron  in  a  variety  of  designs  and  finishes. 


Prince  Albert  Builders'  Exchange — Annual 
Meeting 

At  the  annual  meeting  of  the  Prince  Albert  Builders' 
Exchange,  the  foUowiftg  officers  were  elected  for  the  ensuing 
year:  President,  Mr.  A.  W.  Knox;  Vice-President,  Mr.  G.  A. 
Meyers;  Secretary,  Mr.  John  R.  Davidson;  Treasurer,  Mr. 
G.  B.  Mitchell;  Auditor,  Mr.  R.  Stevenson.  Directors: — 
Messrs.  A.  P.  Andersen,  G.  E.  Winter,  H.  W.  Davy  and 
Jacob  Thompson.  Mr.  H.  W.  Davy  was  delegated  to  at- 
tend as  a  representative  of  the  local  exchange  at  the  annual 
convention  of  Builders'  Exchanges  held  in  Moose  Jaw  on 
February  16.  The  report  of  President  Knox  and  Treasurer 
Mitchell  showed  that  the  financial  condition  of  the  organiza- 
tion was  most  satisfactory  despite  the  recent  hard  times. 
The  secretary,  Mr.  John  R.  Davidson,  gave  a  review  of 
building  operations  during  1913,  making  a  forecast  of  greater 
activity  during  1914.  According  to  Mr.  Davidson's  report, 
the  Prince  Albert  Exchange  is  developing  steadily  and  be- 
fore long  will  become  an  important  factor  in  the  local  build- 
ing situation.  Among  the  matters  which  are  engaging  the 
attention  of  the  Exchange  may  be  mentioned,  employers' 
liability  and  state  insurance;  the  wage  clause;  wages  of  car- 
penters and  bricklayers;  the  hours  of  various  trades,  and 
the  duty  on  stone  and  cement.  An  interesting  feature  of 
the  latter  part  of  1913  was  the  inauguration  of  lectures  given 
by  prominent  business  men  of  the  city.  The  first  of  these 
addresses  was  given  by  Mr.  J.  Melrose  Morrison,  architect, 
and  the  second  by  Mr.  H.  L.  Fitzsimmons,  city  building  in- 
spector. Both  of  these  lectures  were  well  attended  and  much 
instructive  information  was  given.  The  officers  and  mem- 
bers of  the  Prince  Albert  Exchange  are  united  in  the  aim  of 
making  the  present  year  one  of  unprecedented  achievement. 


An  Up-to-date  Steel  Sash  Factory 

BY  the  end  of  the  month  the  new  Hope  factory  in 
Peterborough  will  be  ready  for  business.  This  plant 
is  said  to  be  the  finest  of  its  kind  in  America.  The 
building  is  all  brick  and  steel  and  shows  well  the 
adaptability  of  Hope's  steel  sash  and  saw-tooth  roof  to  the 
modern  factory.  The  Hope  people's  claim  of  "Daylight  fac- 
tories" is  remarkably  demonstrated  in  their  own  plant.  The 
factory  is  200  ft.  long  and  180  ft.  wide.  We  are  told  by  Mr. 
Young,  the  vice-president  and  manager  of  the  company,  that 
the  machinery  for  this  plant  has  all  been  specially  designed 
lor  them  and  embodies  the  very  latest  improvements  in  steel 
sash  machinery.  They  claim  that  their  method  of  straighten- 
ing their  sash  bars  by  hydraulic  pressure  is  one  of  the  great 
achievements  in  steel  sash  manufacture  and  is  superior  in 
that  the  bars  are  not  distorted  in  any  way  and  make  an  ab- 
solutely plumb  sash.  The  factory  is  fitted  throughout  with 
steel  carrying  tracks  and  travelling  cranes  and  apparently  is 
a  perfectly  equipped  steel  sash  plant.  The  Hope  announce- 
ment and  photograph  of  their  factory  is  ihown  on  page  35. 


The  Herbert  Morris  Crane  &  Hoist  Company,  Limited. 
Toronto,  are  associated  with  Herbert  Morris  Limited,  the 
English  firm  who  have  just  received  from  the  London  and 
Xorth  Western  Railway  Company  an  order  for  ten  10-ton 
hand  overhead  travelling  cranes  and  two  electric  cranes. 
This,  together  with  an  order  for  eight  12-ton  hand  cranes, 
from  the  London  and  South  Western  Railway  Company, 
makes  the  largest  contract  of  the  kind  that  has  been  placed 
for  some  years  past. 


A  particularly  interesting  trade  publication  is  "A  history 
of  the  trade-mark,  Yale,"  received  from  the  Yale  &  Townc 
Manufacturing  Company,  New  York.  The  booklet  contains 
a  record  of  cases  in  which  the  company's  rights  have  been 
sustained.  It  is  prefaced  by  a  sketch  of  the  origin  of  Yale 
products.  This  prefatory  part  contains  many  illustrations  of 
interest  to  those  concerned  with  this  line  of  manufacture.  It 
is  pointed  out  that  the  benefit  of  the  trade-mark  accrues  not 
only  to  the  manufacturer,  but  to  the  public  and  the  consumer 
in  establishing  and  identifying  an  article  of  assured  quality. 
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First  Ganadian  and  International  Good 
Roads  Gongress 

THE  First  Canadian  and  International  Good 
Roads  Congress  wliicli  is  to  l)c  held  from  May 
18  to  May  'io  in  the  New  iSirks  Building,  Mon- 
treal, promises  to  be  an  event  of  considerable 
interest.  It  will  take  place  under  the  auspices  of  the 
Canadian  Highway  Association  and  the  Canadian 
Automobile  Federation.  The  Exhibition  has  been  ar- 
ranged on  the  suggestion  of  several  large  manufactur- 
ers interested  in  the  Good  Roads  nu)vcment,  and  mat- 
ters relating  to  good  roads  legislation,  the  problems  of 
construction  and  maintenance,  the  advancement  of 
road-building,  engineering  and  other  questions  of  prac- 
tical assistance  to  the  movement  in  Canada  will  be  dis- 


cussed. It  is  felt  that  by  a  co-operative  advocacy  of  a 
uniform  system  of  road-building,  proper  methods  and 
economical  management,  more  practical  work  will  be 
accomplished.  Appropriate  papers  dealing  with  the 
various  phases  of  road  work  will  be  read  and  discussed 
at  the  daily  sessions,  and  prominent  speakers  from 
Canada  and  the  United  States  will  be  present.  An  im- 
portant feature  in  connection  with  the  Congress  will 
be  the  official  opening  of  the  King  Edward  highway, 
45  miles  long,  connecting  Montreal  with  the  New  York 
State  roads.  Invitations  have  been  extended  to  gov- 
ernment representatives,  engineering  societies,  auto- 
mobile clubs,  and  others  interested  in  the  Good  Roads 
movement,  and  a  large  and  representative  gathering 
from  all  parts  of  the  Dominion  is  anticipated.  Mr. 
George  A.  McNainee,  909  New  Birks  Building,  Mon- 
treal, is  the  General  Secretary. 


Specialization  in  Honors 

SOME  little  time  ago  a  proposal  to  abolish  titles 
in   Canada   was   defeated   in   the   Commons  at 
Ottawa,  it  being  ruled  that  it  was  the  royal  pre- 
rogative to  confer  such  honors.    Personally,  we 
are  not  of  a  socialistic  temperament;  indeed,  we  are 
rather  in  sympathy  with  one  who  defined  the  effort  as 
"a  colossal  presumption."     That,  however,  is  another 
story.    We  are  concerned  with  the  question  only  from 
the  viewpoint  of  the  Contract  Record  and  Engineering 
Review,  and  in  that  way  we  confine  ourselves  to  com- 
menting upon  the  suggestion  raised  by  a  London  con- 
temporary,  namely,  that    in    place    of    knighthoods, 
C.M.G.'s,  K.C.M.G.'s,  and  so  on,  it  would  be  a  good 
idea  to  have  a  special  Order  for  engineers  and  men  of 
science  who  have  rendered  conspicuous  service  to  the 
community.    It  is  pointed  out  that  titled  folk,  after  all, 
are  a  very  mixed  lot  and  that  it  is  impossible  to  find  a 
common  denominator  of  distinction  for  military  men, 
•legal  experts,  stock-brokers  and  company  promoters, 
contractors,  government  and  provincial  officials,  news- 
paper publishers,  doctors,  and  so  on.  Undoubtedly  there 
is  a  good  point  here.     Of  all  classes  of  men  who  ate 
playing  an  iinportant  constructive  part  in  the  country 
at  the  present  time,  none  is  better  deserving  of  recog- 
nition than  the  engineer  and  the  contractor,  and  it  is 
on  behalf  of  the  interests  identified  with  this  journal 
that  we  join  in  the  plea  for  some  specialization  in  titles. 
A  man  who  carries  to  successful  completion  a  great 
engineering  enterprise  which  will  remain  for  genera- 
tions as  a  monument  to  his  ability  and  a  boon  to  pos- 
terity is  surely  deserving  of  recognition  equally  with 
the  man  who  makes  millions  cleverly  but  selfishly  and 
iifterwards  distributes  thousands  in  the  cause  of  phil- 
anthropy.   It  is  pointed  out  that  the  late  King  Edward 
appreciated  the  difficulty  and  solved  it  in  a  few  cases 
by  establishing  the  Order  of  Merit,  and  it  is  well  con- 
tended that  if  King  George  were  to  follow  the  exam- 
ple and  institute  a  new  title  for  the  engineering  com- 
nuuiity,  the  honor  would  be  coveted  by  some  of  the 
best  men  in  the  country  and  would  impress  upon  the 
public  the  fact  that  mere  makers  of  money  are  not 
llicir  sole  benefactors. 


STRICT  regulations  governing  the  design  and  con- 
struction of  picture  houses  should  be  enforced. 
The  "moving  picture  show"  has  taken  hold  of 
the  people  and  taken  hold  with  a  vengeance. 
Cinematograph   entertainments,   however,  like  everv 
thing  else  that  is  attractive  superficially,  are  all  r 
taken  in  moderation  only.    Probably  the  most  ^ 
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objection  to  them  is  tlieir  effect  upon  tlie  eyesight. 
Apart  from  that  their  effect  upon  the  general  iiealth  is 
likely  to  he  most  harmful  if  the  buildings  are  badly 
ventilated  and  not  suited  for  the  purpose.  In  many 
cases  the  surroundings  arc  anything  l)ut  hygenic,  the 


ventilation  is  miserably  inadequate  and  the  floors  and 
walls  are  lodgments  for  all  kinds  of  vile  germs.  The 
strictest  surveillance  over  these  places  should  be  kept 
by  our  building  departments  and  the  reconstruction  of 
<jld  and  unsuited  buildings  should  be  tabooed. 


Advantages  of  Reinforced  Concrete  Caisson  Construction 
as  Exemplified  in  Breakwaters  at  Goderich,  Ont. 


DURING  the  last  three  seasons  a  very  interest- 
ing work  has  been  in  progress  at  (joderich, 
Ont.  This  consists  ol  the  construction  of 
ijreakvvaters,  the  substructures  of  which  are 
of  reinforced  concrete  caissons  filled  with  stone,  gravel 
and  sand  and  the  super-structures  of  mass  concrete. 
This  is  the  first  instance  in  which  caissons  of  this  char- 
acter have  been  used  in  breakwater  construction  in 
this  country.  Some  few  years  ago  caissons  somewhat 
similar  in  design  but  much  smaller  in  size  were  suc- 
cessfully adopted  by  the  United  States  War  Depart- 
ment in  the  construction  of  breakwaters  at  Racine  and 
Milwaukee. 

After  inspecting  and  studying  these  works,  i.t.Col. 
l.ami),   the    District    Engineer   of    the    Department   of 


Framework  and  reinforced  iron  erected  in  scow  ready 
for  concrete  work. 

Public  Works  in  charge  of  harbours  and  rivers  in 
Western  Ontario,  supervised  the  design  and  prepara- 
tion of  plans  and  specifications  for  the  construction  of 
six  hundred  feet  of  breakwater  to  provide  partial  pro- 
tection from  the  .south-west  storms  to  the  entrance  to 
piers  at  Goderich.  The  survey  and  detailed  calcula- 
tions were  made  by  Mr.  Iv  II.  Drurj'  and  Mr.  M.  K. 
Cameron,  assistants. 

The  plans  were  submitted  and  approved  by  the  De- 
partment and  a  contract  for  the  work  was  subsequent- 
ly awarded  to  Mr.  Wm.  Bermingham,  of  Chatham, 
Ont.  The  cost  of  the  work  including  inspection 
amounted  to  $141,383.56. 

The  caissons  are  100  feet  long,  26  feet  high,  35  feet 
wide  at  base  and  30  feet  at  top.  When  placed  they 
reached  to  2  feet  above  low  water  level  and  were  set 
in  a  level  berth  carefully  prepared  by  dredging  and 
swept  to  the  required  grade.  The  material  on  which 
the  caissons  were  set  is  stiff  clay  and  gravel,  with  a 
small  percentage  of  sand  in  a  few  places.  The  settle- 
ment since  the  structure  was  completed  is  practically 
imperceptible. 


Tlie  weight  of  each  caisson  was  approximately 
1,711  tons  in  air  and  it  was  left  to  the  discretion  of 
the  contractor  whether  lie  would  Ijuild  them  on  ways, 
and  then  launch  them,  or  build  them  ui  a  Jloating  dry 
dock.  He  chose  the  latter  method  and  constructed 
for  the  purpose  a  scow  114  feet  long,  44  feet  wide  and 
with  sides  11  ft.  high.  The  bottom  of  the  scow  was 
designed  with  a  view  to  avoiding  buckling  during 
course  of  construction.  The  end  of  the  scow  was  fas- 
tened with  hinge  attachments  at  the  lower  end  to  per- 
mit of  opening  outwards  and  to  allow  egress  of  cais- 
sons when  they  were  floated  out  of  the  scow.  Rubber 
gaskets  were  attached  and  these  prevented  any  leak- 
age. Previous  to  construction  the  scow  was  pumped 
dry  and  ascertained  to  be  free  from  leakage.  The  re- 
inforcing iron  for  the  floor  of  the  caisson  was  laid  and 
the  reinforcing  for  the  walls  erected  in  frame  work. 

The  concrete  in  floor  was  then  laid,  this  being  fed 
from  a  skip  iiandled  by  a  derrick  placed  beside  the  con- 
crete plant  on  the  dock  adjoining,  and  sometimes  from 
a  floating  plant  placed  on  the  harbour  side  of  the  scow. 

The  forms  required  for  the  first  lift  of  the  outer 
walls  and  the  division  walls  were  then  erected  and  the 
concrete  was  brought  up  in  lifts  of  3  feet,  the  face, 
hjiigitudinal,  and  division  walls  jjeing  constructed 
siniiltaneously.  The  forms  were  then  raised  as  re- 
quired. 

.Special  care  was  taken  in  the  dail}'  testing  of  ttie 
sand  and  gravel  to  ensure  the  adoption  of  the  best  pos- 
sible mixture.  To  this,  together  with  the  care  exer- 
cised in  the  mixing  and  placing  of  the  concrete,  is  at- 
Irijjuted  the  success  in  securing  practically  water-tight 
caissons.  The  average  mixture  used  consisted  of  5>j 
bags  of  cement  to  one  cubic  yard  of  gravel,  or  a  pro- 
portion of  1  to  6. 

When  resuming  concrete  work  on  walls  already 
built,  care  was  taken  in  thoroughly  cleaning  the 
roughened  surface  of  the  old  work.  A  wash  of  one  to 
one  mixture  was  then  applied.  Good  bond  was  thus 
secured  throughout. 

When  the  caisson  was  constructed  to  a  height  of 
about  fourteen  feet  eight  inches,  the  scow  had  settled 
to  a  point  where  the  top  of  the  sides  was  nearly  level 
with  the  surface  of  the  water.  The  scow  was  then 
sunk  by  pumping  water  into  the  space  between  the 
sides  of  the  caisson.  The  scow  and  concrete  blocks 
were  also  lowered  into  the  space  to  assist  the  parting 
of  the  scow  from  the  base  of  the  caisson  and  to  ensure 
the  .sinking  of  the  .scow  to  the  bottom.  The  end  door 
of  the  scow  was  then  opened  and  the  caisson  towed 
out.  The  completion  of  the  caisson  (floating  on  its 
own  bottom)  was  then  proceeded  with.  In  the  mean- 
time, by  lifting  out  the  concrete  blocks  and  closing 
the  end  door  of  the  .scow,  the  structure  rose  until  the 
sides  were  above  water.  It  was  then  pumped  out,  and 
within  four  hours  and  a  half  from  the  time  the  cais- 
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Sinking  scow. 


Cassioii  being  towccl  (uit  to  site  of  breakwater. 


Forms  utilized  in  construction  of  superstructure  and  independent  blocks. 


REINFORCED  CONCRETE  CAISSON  WORK  AT  GODERICH,  ONT. 
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South  breakwater.     Cross  section  of  first  600  feet. 


son  was  floated  out  the  scow  was  ready  for  the  con- 
struction of  another  caisson. 

In  the  fall  of  1911  three  caissons  were  built,  filled 
with  water,  and  sunk  in  the  inner  harbour  for  the  win- 
ter. The  remaining  three  caissons  were  constructed 
between  April  25  and  July  4,  1912,  and  between  June 
28  and  July  12,  1912,  the  six  caissons  were  towed  out 
to  the  site  of  the  work  and  lowered  into  berths  al- 
ready prepared  for  them.  The  sweep  used  consisted 
of  a  reinforced  concrete  beam,  12  in.  x  12  in.  x  40  ft., 
and  was  suspended  from  a  scow  to  the  required  depth. 
Owing  to  the  greater  thickness  of  the  outer  or  sea-face 
wall  of  the  caisson,  the  inner  face  wall  was  partly 
loaded  with  concrete  blocks,  while  the  caisson  was  be- 
ing towed  out  into  position  to  better  equalize  the 
draught. 

To  secure  proper  alignment,  standards  were  fasten- 
ed at  the  centre  of  each  end  wall  and  lined  into  posi- 
tion by  transit  on  shore.  The  caisson  was  held  in  the 
required  alignment  by  block  and  tackle  running  to 
dead  men  on  either  side  formed  of  heavy  concrete 
blocks.    The  process  of  sinking  was  then  started  by 


tilling  the  caissons  witii  water.  One  6-inch  centrifu- 
gal pump  was  used  and  the  time  occupied  in  sinking 
and  completing  the  filling  of  the  caisson  \vith  water 
was  about  five  and  one-half  hours.  When  thus  filled, 
the  safety  of  the  caissons  was  assured.  The  work  of 
filling  with  stone,  gravel  and  sand  was  then  proceed- 
ed with,  after  which  the  construction  of  the  super- 
structure of  mass  concrete  followed.  In  building  the 
latter,  independent  monolith  blocks,  10  fedt  wide, 
spaced  20  feet  apart,  were  first  constructed  and  the  in- 
termediate spaces  were  then  fil'.ed  in.  The  forms  were 
lifted  into  position  by  derricks  and  carefully  set  to 
line  and  elevation.  The  filling  of  the  form  was  then 
performed  in  one  continuous  operation. 

The  concrete  mixture  used  in  the  super-structure 
was  practically  the  same  throughout,  viz.,  5>^  bags  of 
cement  to  one  cubic  yard  of  gravel,  or  in  the  proportion 
of  one  to  six,  with  the  exception  of  the  five  feet  of 
meagre  concrete  in  the  outer  pockets  of  the  caissons. 
The  heavy  character  of  the  forms,  and  the  protection 
which  these  offered  to  the  exposed  face  and  surface, 
reduced  to  a  minimum  the  danger  from  storms  once 
the  block  was   completed.     The  construction  of  the 


Concrete  caisson  partly  constructed  in  scow  and  forms 
raised. 


Six  caissons  sunk  in  extension  of  1000  ft.  to  northwest 
breakwater. 
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super  structure  was  started  on  July  31,  1912,  and  com- 
pleted August  29  following. 

On  May  17,  1912,  a  contract  was  also  awarded  to 
Mr.  Bermingham  for  the  construction  of  an  addition 
of  one  thousand  feet  to  the  existing  north-west  break- 
water and  of  a  design  such  as  that  already  described, 
except  that  four  of  the  caissons  were  28  feet  in  height. 
To  date,  six  hundred  feet  of  this  work  is  completed, 
with  the  remaining  four  caissons  built  and  sunk  in  the 
inner  harbour  for  the  winter.  This  structure  is  ex- 
posed during  storms  to  an  extremely  heavy  wav'e  blow, 
the  fetch  from  the  north-west  being  about  175  miles. 

In  making  the  calculations  for  this  design,  able 
assistance  was  given  by  Mr.  II.  B.  R.  Craig,  Colonel 
I-amb's  Senior  Assistant,  who  also  rendered  valuable 
service  in  supervising  the  construction  of  the  work. 

It  was  found  that  the  factor  of  safety  which  it  was 
deemed  wise  to  adopt  when  constructing  the  initial 
work  of  six  hundred  feet  of  the  south-west  breakwater 
was  sufficiently  large  to  permit  of  the  adoption  of  the 
same  design  as  to  thickness  of  walls,  size,  spacing  of 
reinforcement,  etc.,  for  the  extension  to  the  north- 
west breakwater.  A  large  floating  plant,  consisting 
of  tugs,  derrick  scows,  concrete  mixing  barge,  etc.,  is 
in  use  by  the  contractor.    The  contractor's  success  in 


Reinforced  Concrete  Engineers 

OWING  to  the  widespread  employment  of  rein- 
forced concrete  in  the  present  day,  and  to  the 
large  number  of  firms  and  persons  undertak- 
ing to  supply  designs  and  estimates  for  work 
in  that  material,  it  is  more  than  ever  necessary  for  con- 
sulting engineers,  architects  and  prospective  clients  to 
consider  the  qualifications  of  those  who  specialize  in 
the  design  and  execution  of  such  work. 

This  warning  is  particularly  called  for  to-day,  as 
architects  are  getting  more  and  more  into  the  habit  of 
asking  for  competitive  schemes  from  various  firms, 
without  much,  if  any,  regard  to  the  competency  of 
those  invited  to  submit  designs.  A  method  of  proce- 
dure which  thus  places  scientific  and  experienced  engi- 
neers on  the  same  level  as  mere  business  firms  without 
technical  qualifications  is  economically  unsound  for 
obvious  reasons. 

A  system  embodying  the  principle  of  competitive 
designs  which  are  to  be  judged  on  the  utterly  incon- 
gruous basis  of  the  estimated  cost  of  the  works  con- 
templated, instead  of  by  the  intrinsic  merits  of  the  de- 
signs themselves,  cannot  be  too  strongly  condemned. 
It  i)uts  a  direct  premium  on  cutting  tactics,  which  must 
tend  to  diminish  the  adequacy  of  all  designs  submit- 


Southwest  breakwater  nearly  completed  and  forms  for  intermediate  blocks  under  erection. 


the  work  is  due  to  no  small  extent  to  the  untiring  ef- 
forts and  careful  direction  of  the  .Superintendent  of  the 
work,  Mr.  W.  L.  Forrest. 

In  view  of  the  assured  success  of  this  work,  the 
adoption  of  the  design  has  been  decided  on  by  the 
government  in  connection  with  the  terminal  improve- 
ments at  Cape  Tormentine,  N.S.,  and  also  at  Victoria, 
B.C.,  where  the  intention  is  to  build  and  place  concrete 
caissons  considerably  larger  than  those  described  in 
tliis  article. 

The  principal  advantages  over  timljcr  crib  con- 
struction appear  to  be  as  follows: — 

(1)  More  permanent  in  character. 

(2)  Risk  in  sinking  and  filling  practically  elimin- 
ated. 

(3)  Better  alignment  secured. 

(4j  Sub-structure  can  be  carried  up  above  water 
level  and  thus  facilitate  the  construction  of  the  super- 
structure. 

The' Resident  Engineer  on  the  work  is  Mr.  V.  M. 
Roberts  and  the  inspector,  Mr.  George  Higginson. 

'Inhere  appears  to  be  no  doubt  that  this  class  of 
structure  will  be  utilized  largely  in  the  future  and  it 
is  to  the  credit  of  the  Department  of  Public  Works 
that  it  has  been  so  successfully  initiated  in  this  coun- 
try. 


ted,  and  it  should  always  be  remembered  that  a  design 
which  is  the  most  economical  in  first  cost  may  not  be 
the  most  economical  in  last  cost,  this  being  especially 
true  in  the  case  of  structures  subject  to  severe  stresses 
and  atmospheric  conditions. 

Even  if  a  competition  is  limited  to  a  small  number 
of  experienced  firms  there  is  no  guarantee  that  the  best 
design  will  be  accepted,  as  the  assessor  appointed  gen- 
erally possesses  far  less  experience  of  reinforced  con- 
crete work  than  the  highly  specialized  firms  competing 
on  what  is  virtually  a  '"lowest  estimated  cost"  basis. 
Under  such  conditions  it  is  possible  for  a  clever  but 
not  over  scrupulous  designer  to  find  loopholes  in  the 
rules  and  regulations  specified  as  a  standard  for  the 
competition,  and  while  apparently  working  in  strict 
accordance  with  the  rules,  to  get  out  an  exceptionally 
ingenious,  if  not  ingenuous,  design  complying  witli 
the  imderstood  desire  for  low  cost,  but  involving  risks 
of  serious  nature. 

To  obviate  the  disadvantages  inevitably  attending 
the  method  chiefly  followed  to-day,  it  is  necessary  for 
the  consulting  engineer  or  architect  in  the  first  place 
to  diliferentiate  between  commercial  specialists  who  are 
interested  as  contractors,  merchants  or  manufacturers, 
and  specialists  who  work  on  professional  lines.  Those 
coming  within  the  first  category  may  appropriately- 
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be  asked  to  submit  quotations  or  estimates  when  the 
time  has  come  for  the  receipt  of  tenders,  only  those  in 
the  second  category  being  invited  to  prepare  designs, 
which  must  be  judged  by  the  criterion  of  efficiency  and 
not  of  mere  cheapness. 

In  the  second  place,  the  engineer  or  architect  will 
be  well  advised  in  selecting  one  professional  firm 
whose  reputation  and  past  record  is  such  as  to  justify 
absolute  confidence.  The  same  process  of  selection  is 
widely  adopted  in  connection  with  ordinary  engineer- 


ing and  architectural  projects,  where  the  co-operation 
of  a  structural,  electrical,  sanitary,  ventilation,  or  heat- 
ing specialist  is  necessary,  and  there  is  every  reason 
for  adopting  it  in  cases  where  the  essentially  special- 
ized work  of  designing  reinforced  concrete  structures 
has  to  be  performed.  As  the  specialist  engaged  wouh' 
have  nothing  to  consider  but  the  interests  of  clients, 
the  latter  would  secure  the  important  benefit  oi  pro- 
jects embodying  every  possible  economy  consistent 
with  safety  and  reliability. — Ferro  Concrete. 


The  Present  Status  of  Sun  Power 


SOME  interesting  particulars  concerning  the  his- 
tory and  present  status  of  sun  power  are  fur- 
nished by  a  London,  Eng.,  correspondent  who 
has  discussed  this  latest  development  with  the 
inventor,  Mr.  Frank  Shuman,  of  Philadelphia.  There 
is  now  in  operation  at  Cairo,  Egypt,  an  irrigation 
plant  which  derives  its  power  entirely  from  steam 
generated  from  water  by  the  rays  of  the  sun.  The  cost 
of  this  plant  was  kept  down  to  reasonable  limitations 
by  constructing  the  entire  framework  of  the  heat-ab- 
sorbing portion  of  the  plant  in  such  a  manner  that 
the  pieces  are  practically  uniform  and  can  be  made 
quickly  and  cheaply  by  ordinary  machinery  from  light 
structural  iron.  The  manner  in  which  mirrors  are 
used  is  well  illustrated  on  the  accompanying  views. 
These  mirrors  are  made  of  ordinary  window  g'.ass, 
specially  silvered  and  protected,  and  cost  only  five 
cents  a  square  foot.  The  foundation  posts  are  of  con- 
crete and  are  made  in  place.  The  engine,  pump  and 
auxiliaries  are  the  same  as  in  any  good  coal-burning 
steam  plant,  except  that  the  cylinder  of  the  engine  is 
larger,  owing  to  the  fact  that  low  pressure  steam  is 
used.  The  heat-absorbers  and  steam  generators  are 
constructed  entirely  of  concrete,  steel,  and  glass — ma- 
terials which  will  last  many  years  in  the  tropics.  The 
iron  being  easily  accessible  can  be  painted  every  six 
or  eight  years.  The  heat-absorbers  are  constructed 
to  withstand  a  wind  pressure  of  thirty  pounds  to  the 
square  foot.  The  Cairo  plant  consists  of  a  low  pres- 
sure reciprocating  condensing  steam  engine  of  100  h.p. 
and  a  reciprocating  pump  with  all  the  necessary  auxi- 
liaries. 

As  the  entire  engine  and  pump  portion  of  the  plant 
is  practically  identical  with  that  of  ordinary  coal-burn- 
ing ones — except  that  the  engine  is  specially  invented 


and  constructed  so  as  to  run  very  economically  on 
low  pressure  steam — we  will  confine  ourselves  to  a 
description  of  the  sun  heat-absorbers  and  steam  gen- 
erators, which  take  tlie  place  of  the  boilers,  furnace 
and  stack  of  the  coal-burning  plant.  The  value  of  the 
whole  group  of  inventions  lies  in  these  sun  heat-ab- 
sorbers, which  generate  the  steam  required  to  run  the 
engine  from  the  direct  rays  of  the  sun. 

These  heat-absorbers  and  steam  generators  are, 
in  this  particular  plant,  five  in  number.  They  are  200 
feet  long  and  13  feet  wide  at  the  top.  They  consist  of 
])arabolic  frames  and  very  light  structural  iron  set  with 
mirrors  in  such  a  manner  that  these  mirrors  catch  the 
sun's  light  and  reflect  it  all  on  the  two  sides  of  the 
long  boilers,  suspended  in  that  portion  of  the  frame 
where  the  sun's  light  converges.  Every  five  square 
feet  of  sun  light  received  by  the  mirrors,  is  focussed 
thereby  upon  one  square  foot  of  the  boilers,  thus  quin- 
tupling the  light  power  on  the  said  surface  and  enali- 
ling  it  to  raise  the  temperature  of  that  surface  to  60(J 
deg.  Fah.  As  the  steam  pressure  is  not  allowed  to  go 
over  atmospheric  pressure  (equal  to  212  deg.  Fah.) 
the  temperature  of  the  boilers  never  goes  above  212 
deg.  Fall.,  and  the  excess  heat  is  transmitted  into  the 
water  and  produces  great  volumes  of  low  pressure 
steam. 

The  boilers  are  flat  tliroughout  the  bottom  where 
the  water  is  carried  and  alon^  the  whole  top  of  each 
runs  a  3j/2-inch  diameter  steam  pipe,  which  gathers 
the  steam  along  the  whole  line  and  carries  it  from 
each  of  the  boilers  into  the  main  steam  pipe  through 
which  it  goes  to  the  engine.  The  boilers  are  con- 
structed of  cast-iron  in  the  present  plant,  but  in  future, 
plants  will  he  stamped  out  in  12  feet  long  pieces  from 


Type  of  self-adjusting  mirrors  used  in  the  Shuman  sun  plant. 
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one-eight  inch  thick  steel  tul)es,  very  quickly  and 
cheaply. 

The  steam  after  passing  through  the  engine  and 
doing  its  work  is  condensed  into  water,  and  pumped 
again  into  the  boilers.  Thus  the  same  water  is  used 
over  and  over  again,  and  only  the  very  little  needed 
to  compensate  for  accidental  leakage  is  added.  As 
])ractically  no  new  water  is  used  there  is  no  danger 
from  the  boilers  becoming  clogged  with  mud  or  scale. 

High  pressure  steam  up  to  300  lbs.  per  square  inch 
can  be  generated  by  these  heat-absorbers,  but  this  is 
not  done,  mainly  because  at  the  high  temperature  of 
this  steam  too  much  heat  would  be  lost  by  conduction 
and  convection  into  the  surrounding  air,  and  second- 
ly, because  were  high  pressure  steam  used,  the  boilers 
would  have  to  be  very  strongly  constructed  and  cost 
considerably  more  money,  and  necessitate  heavier 
frame  construction  to  carry  them  than  is  now  the 
case. 

The  five  heat-absorbers  carrying  the  boilers  are  set 
in  line  due  north  and  south  on  rollers  and  gears,  car- 
ried on  proper  foundation  posts  of  concrete  and  arc 
turned  slowly  from  an  eastern  aspect  in  the  morning 
to  a  western  one  in  the  evening,  so  that  at  all  times 
of  the   day   they   exactly    face   the   sun,   and   generate 


every  way.  Any  ordinary  engineer  can  run  it.  Owing 
to  the  fact  that  ordinary  materials  are  used  in  its  con- 
struction, repairs  can  be  easily  made  and  everything 
is  above  ground  and  accessible. 
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Shuman  sun  power  plant     .Machinery  equipment. 

steam.  To  etfect  this  exact  facing  of  the  sun  through- 
out tlie  day,  a  very  ingenious  adaptation  of  the  ther- 
mostat was  invented,  which  we  have  not  here  the  time 
to  describe  in  detail. 

The  very  important  element  of  expansion  and  con- 
traction was  carefully  considered  in  the  construction 
of  these  heat-absorbers,  and  many  trials  were  made 
before  all  the  disturbances  were  eliminated.  The  boil- 
ers are  covered  with  a  single  thickness  of  window 
glass  to  prevent  loss  of  heat.  Generally  speaking 
from  every  acre  of  surface  covered  by  mirrors  250  h.p. 
can  be  obtained. 

As  further  experience  is  gained,  and  better  machin- 
ery acquired  for  manufacturing  sun  power  plants,  the 
cost  as  compared  with  a  coal-burning  plant  will  quick- 
ly go  down.  By  availing  ourselves  of  well-knovvn 
methods  of  storing  heat  by  means  of  boiling  water,  a 
sun  power  plant  of  any  size  can  be  constructed  to  run 
night  and  day  and  even  through  one  or  possibly  two 
rainy  days  if  necessar}'.  By  means  of  this  storage  in 
tropical  countries,  perfectly  steady  power  can  be  given 
throughout  the  twenty-four  hours.  Sun  power  can  i>e 
generated  in  large  plants  located  in  the  desert  pr.-per 
on  the  border  of  cultivatablo  land  and  the  power  trans- 
mitted by  electricity  over  large  areas. 

The  construction  of  the  Egyptian  sun  powei  I'la.it 
is    particularly    simple,    and    thoroughly    practical    in 


A  wash,  consisting  of  a  dilute  solution  of  hydro- 
chloric acid,  one  part  of  commercial  30  per  cent,  acid 
to  five  parts  of  water,  has  been  found  effective  in 
cleaning  the  stains,  due  to  weather,  and  other  causes, 
from  the  concrete  surfaces  of  lock  walls.  A  test  was 
recently  conducted  on  the  center  wall  lamp  standards 
of  the  middle  lock  at  Gatun.  The  surface  of  the  con- 
crete was  brushed  over  with  the  solution,  and  after- 
wards was  rinsed  with  clear  water.  The  application 
and  subsequent  rinsing  freed  the  concrete  of  all  dis- 
coloration. The  process  has  proved  satisfactory,  but 
will  be  kept  under  observation  before  further  work 
is  done. 


Some  concrete  fences  recently  erected  in  St.  Louis 
are  of  a  combination  shop  and  field  built  type.  The 
posts,  6x8  inches  above  ground  and  12  inches  squate 
below  ground,  were  made  in  a  shop.  They  were  from 
9  to  10  ft.  high,  the  portion  under  ground  being  3  ft. 
long.  The  posts  were  then  erected  about  6  to  9  ft. 
centers,  and  five  Y2  in.  diam.  horizontal  bars  placed 
in  holes  in  the  posts  at  a  uniform  vertical  spacing,  t;. 
serve  as  main  panel  reinforcing.  These  bars  reacli 
only  from  aentre  of  posts,  so  as  to  provide,  in  a  mea- 
sure for  expansion  and  contraction  of  the  concrete. 
Vertical  rods  3/16  in.  in  diam.,  are  tied  to  the  hori- 
zontal bars  at  intervals  of  about  a  foot.  Solid  con- 
crete panels  4  in.  thick  were  then  cast  between  Il:e 
posts.  The  panels  were  scrubbed  with  wire  urnshes 
as  soon  as  forms  could  be  removed,  while  l!ie  ])osts 
liave  a  troweled  finish. 


Engineers  are  asked  to  be  chary  of  taking  positions 
that  require  the  accompaniment  of  cash.  We  hear 
that  a  raid  was  made  recently  upon  a  Cleveland  firm 
who  had  been  advertising  for  engineers  and  had  in- 
duced them  to  part  w-ith  some  $30,000.  The  attraction 
was  a  permanent  position  with  the  concern,  but  the 
great  engineering  enterprises  which  it  professed  to 
have  on  hand  never  materialized.  It  is  well  contend- 
ed that  reputable  firms  with  large  contracts  want 
brains  and  not  money  in  driblets  of  a  few  thousands. 
Here  in  Canada,  fortunately,  our  experiences  of  de- 
ception in  the  engineering  field  are  few,  but  we  are 
not  immune  from  the  possibility  of  being  imposed  up- 
on and  a  note  of  warning  may  be  sounded  in  time. 


Engineers  employed  in  the  construction  of  new 
wharfs  at  Terminal  Island,  San  Pedro,  Cal.,  have  been 
experimenting,  with  considerable  success,  with  vitri- 
fied clay  pipe  as  a  protection  to  piles,  from  the  des- 
tructive parasites.  It  has  been  the  custom  iieretofore 
to  creosote  the  wood  piles  to  protect  them  from  the 
ravages  of  the  teredo  and  linoria.  This  process  is 
expensive,  and  by  the  use  of  vitrified  clay  pipe  it 
seems  that  the  problem  of  securing  a  less  costly  sub- 
stitute has  been  solved.  The  wooden  piles  are  covered 
with  14  or  16  inch  clay  pipe,  the  pipe  being  placed 
over  the  piles  as  soon  as  they  are  driven,  and  allowed 
to  sink  with  their  own  weight  into  the  mud  at  the 
I)ottom.  and  the  space  between  the  pile  and  the  pipe 
filled  with  sand,  which  is  particularly  disliked  by 
both  the  parasites  mentioned. 
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Efficiency   of  the    Engineer  -  Manager 
Plan  of  Municipal  Government 


THE  matter  of  an  impruved  form  of  administra- 
tion for  Canadian  towns  and  cities  has  en- 
gaged our  mind  for  many  moons  and  our 
ideas  have  been  translated  into  several  edi- 
torial articles  published  in  these  columns.  Whether 
effectively  or  ineffectively — we  hesitate  to  express  an 
opinion — our  articles  have  provoked  considerable  dis- 
cussion, in  witness  whereof  we  refer  to  many  valuable 
contributions  published  in  recent  numbers. 

In  our  issue  of  January  21  we  referred  editorially 
to  the  City-Manager  plan  of  government  which  had 
gone  into  effect  at  Dayton,  Ohio,  and  we  suggested 
that  a  discussion  of  the  scheme  would  be  timely.  With 
a  view  to  focussing  the  attention  of  our  readers  upon 
this  point  in  the  hope  of  bringing  out  the  possibility 
of  other  forms  of  administration  it  may  be  well  to 
give  a  few  leaves  from  the  experience  of  the  city  of 
Abilene,  Kan.,  where  a  population  of  five  thousand  is 
governed  by  the  Engineer-Manager  form  of  govern- 
ment. Our  information  is  abstracted  by  our  Chicago 
contemporary.  Engineering  and  Contracting,  from  a 
paper  by  Mr.  Kenyon  Riddle,  who  holds  the  position 
of  Engineer-Manager  at  Abilene. 

The  success  of  any  good  business  is  possible  if  it 
is  controlled  properly.  Imagine  some  piece  of  con- 
struction work  being  carried  on  by  a  body  of  men  and 
each  man  having  equal  authority,  or  a  railroad  under 
such  conditions.  Nevertheless,  this  is  the  encum- 
brance which  a  great  deal  of  city  work  struggles 
against.  However,  work  done  under  standard  specifi- 
cations is  saved  by  the  clause,  "All  instructions  shall 
be  given  to  the  contractor  through  the  engineer."  This 
clause  guards  against  the  unlimited  confusion  that 
would  result  if  no  one  person  were  made  the  head. 

In  maintenance  work  and  the  general  business  of 
the  city,  though,  is  where  confusion  arises  from  too 
many  men  giving  directions  to  the  city's  employees 
and  from  giving  individual  orders.  Every  important 
move  of  the  commission  should  be  acted  upon  by  the 
body  as  a  whole,  then  delivered  to  one  man  for  dis- 
posal or  distribution  to  the  proper  heads  or  depart- 
ments. This  removes  individual  action  by  any  one 
member  of  the  board,  and  it  also  cancels  any  feelings 
of  jealousy  among  the  board  members.  It  makes  the 
commission  as  a  body  responsible  for  the  act  and  the 
one  man  is  made  to  account  for  putting  this  act  into 
service.  The  manager,  being  a  salaried  man  with  no 
definite  term  of  office,  naturally  would  strive  to  give 
his  best  service,  since  the  length  of  his  term  depends 
upon  his  capability. 

Preferably  the  manager  should  be  without  exten- 
sive interests  in  the  town  or  city  which  he  serves.  This 
makes  it  more  possible  for  him  to  give  impartial  views 
in  matters  concerning  employment  of  labor  and  pur- 
chasing of  material.  His  preparation  should  consist 
in  a  thorough  education  along  the  lines  of  general  en- 
gineering rather  than  a  knowledge  of  a  few  special 
branches.  This  will  make  it  possible  for  him  to  ad- 
vise and  check  up,  in  a  general  way.  everv  act  of  the 
engineering  department.  He  should  also  have  an  un- 
derstanding of  values  and  be  able  to  estimate  all 
classes  of  construction    and    maintenance    work,  be 


economical  and  able  to  establish  systems  oi  record- 
keeping and  cost-keeping,  and  have  a  general  con- 
ception of  business  methods  and  finances.  In  addition 
to  this  he  should  have  an  understanding  of  the  city's 
sanitary  and  social  conditions,  which  exert  an  imi)ort- 
ant  bearing  upon  public  welfare.  Inefficiency  here 
causes  every  imaginable  trouble.  Here  is  involved 
the  street  cleaning  and  disposal,  water  system  and  sup- 
ply, sanitary  sewer  system,  drainage  system,  the  work-* 
ing  and  living  quarters  of  every  class  of  people,  the 
transportation  facilities,  and  numerous  other  items. 

A  general  knowledge  of  all  of  the  above  particulars 
is  not  too  much  to  expect  of  a  city  manager.  How- 
ever, since  men  have  not  prepared  themselves  for  thi- 
particular  situation  it  may  be  well  to  try  the  new  sys- 
tem of  control  in  smaller  towns,  for  in  these  i)laccs 
.some  of  the  qualifications  of  manager  can  be  stricken 
out  entirely  and  others  are  of  much  less  importance. 
On  the  other  hand,  in  the  larger  cities  the  different 
departments  are  more  complete  in  themselves  and 
would  require  less  direct  supervision  and  advice  from 
the  manager. 

Since  these  requirements  have  been  enumerated  it 
is  not  at  all  difficult  to  see  that  the  great  majority  of 
the  city's  affairs  arc  of  an  engineering  nature  and 
should  be  managed  by  an  engineer. 

Adaptation  to  Towns  and  Small  Cities 
'  Since  the  engineer-manager  plan  is  especially  ap- 
plicable to  the  average  sized  towns  of  3,000  to  25,000 
or  50,000,  and  since  its  success  is  more  probable  in 
these  places,  let  us  confine  ourselves  to  this  particular 
application. 

In  order  to  demonstrate  the  importance  of  the 
ad()]5tion  of  this  more  simplified  form  some  of  the  de- 
fects of  the  older  and  more  complex  forms  might  be 
brought  out.  These  innumerable  defects  have  been 
the  cause  of  an  awakening  on  the  part  of  the  people 
who  wish  better  administration. 

People  have  commenced  to  see  that  public  affairs 
as  a  rule  have  not  been  handled  in  a  business  way,  but 
rather  along  lines  of  politics,  and  when  business  be- 
comes mixed  with  politics  then  efficieno'  is  replaced 
by  inefficiency.  Instead  of  each  member  of  the  gov- 
erning board  exerting  his  efforts  along  the  lines  he  be- 
lieves to  be  best  and  in  a  manner  desired  by  the  peo- 
l)lc,  he  is  very  often  misled  by  reason  of  political  views. 
.\ppointments  are  very  often  made  because  of  favor- 
itism or  by  reason  of  political  debt.  Also  due  to  poli- 
tics, every  citizen  is  not  treated  on  an  equal  basis. 
Improvements  are  centered  around  certain  localities, 
and  are  not  distributed  in  an  impartial  way.  Every- 
one is  aware  of  the  fact  that  money  is  wasted  in  nearly 
all  public  business.  Some  of  the  dissipation  of  the  tax 
money  is  often  due  to  graft,  etc.,  but  most  of  it  is  the 
result  of  poor  management,  lack  of  harmony  among 
the  board  members  and  a  lack  of  knowledge  along  par 
ticular  lines,  especiallv  in  the  engineering  department 
of  smaller  towns  and  the  purchasing  department  of 
nearly  all  municipalities.  No  doubt  the  larger  cities 
lose  money  in  their  engineering  departments,  due  to 
lack  of  management,  and  the  department  is  possibly 
hampered  by  politics.    Nevertheless  they  do  not  lack 
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in  principles  of  engineering  practice  as  do  the  smaller 
towns. 

Therefore,  in  consideration  of  the  small  town  the 
main  object  in  order  to  secure  efficiency  where  it  is 
most  lacking  is  to  devise  some  scheme  whereby  the 
town  can  feel  justified  in  having  the  services  of  an  en- 
gineer at  all  times,  and  this  remedy  lies  in  the  engi- 
neering-manager plan.  It  wi'.l  be  shown  later  on  how 
the  creation  of  this  office  is  possible  for  any  town  and 
how  it  can  be  made  remunerative. 

We  might  account  for  wastes  due  to  a  complex 
system  of  management.  The  particular  duties  of  dif- 
ferent officials  and  departments  are  not  well  defined, 
thereby  causing  confusion  and  resulting  in  loss  of 
time,  which  is  loss  of  money. 

Wastes  due  to  lack  of  harmony  are  quite  common. 
This  lack  of  harmony  is  usually  traced  back  to  dif- 
ferences of  politics  or  possibly  jealousy  among  the 
different  memljcrs.  Without  harmony  there  is  no 
unity  and  without  unity  all  advancement  is  retarded. 

Source  of  Greatest  Waste 

But  the  principal  dissipation  of  funds  comes  from 
lack  of  knowledge,  and  this  particular  shortage  is  most 
often  conspicuous  in  the  engineering  department,  and 
since  the  great  majority  of  the  city's  business  is  of  an 
engineering  nature  this  makes  up  the  greatest  waste. 
This  particular  argument  best  fits  a  small  town,  since 
these  are  the  towns  which  are  believed  to  be  too  small 
to  feel  the  necessity  of  employing  an  engineer  the  year 
around.  These  are  the  places  where  a  lack  of  know- 
ledge makes  up  the  principal  reason  for  receiving  about 
three-fourths  value  on  each  dollar  spent  in  taxes.  The 
permanent  improvements  and  systems  in  such  places 
are  the  nucleus  for  possible  larger  systems,  'there- 
fore they  should  be  carefully  planned  so  as  to  meet 
future  conditions.  They  should  be  accurately  recorded 
also. 

If  a  town  or  city  had  some  means  of  figuring  the 
money  wasted  in  prospecting  for  lost  underground 
systems,  in  the  improvements  buried  and  never  found, 
in  systems  that  are  built  with  no  idea  of  future  growth 
and  that  have  to  be  abandoned  years  before  they  are 
worn  out,  in  the  grading  and  re-grading  of  streets,  in 
sinking  hundreds  of  dollars  into  permanent  culverts 
and  waterways  built  with  no  idea  of  future  drainage 
and  that  have  to  be  broken  out  when  pavement  is  laid, 
it  would  be  no  difficult  matter  to  prove  the  economy 
of  city  planning  and   of  proper  management. 

How  could  anything  else  be  expected  from  a  coun- 
cil or  commission  composed  of  bankers,  lawyers,  far- 
mers and  men  who  have  devoted  their  efforts  to  their 
professions  and  who  are  in  active  business  and  cannot 
neglect  it  to  make  a  study  of  engineering  so  as  to 
carry  out  some  drainage  proposition  or  such  for  the 
city,  their  salaries  being  anything  from  $1  to  ^25  per 
month  ? 

As  soon  as  a  town  reaches  a  size  which  justifies 
permanent  improvements,  from  that  time  on  system- 
atic methods  should  be  carried  out,  and  a  capable  man 
who  is  paid  a  fair  salary  and  feels  permanency  in  his 
position  is  more  apt  to  be  able  to  do  these  things  than 
a  council  or  commission.  It  very  seldom  is  the  case 
that  the  successor  will  follow  plans  laid  down  by  his 
predecessor.  On  the  contrary,  not  only  will  he  refuse 
to  follow  his  predecessor's  plans,  but  he  will  exert  his 
efforts  in  tearing  them  down. 

With  an  engineer-manager  it  is  possible  to  get  the 
very  best  and  most  active  business  men  to  serve  on 
the  commission,  since  their  duties  are  reduced  to  a 
few  hours  a  week.     Furthermore,  it  is  generally  ad- 


mitted that  the  holding  of  a  political  job  is  not  a  suc- 
cessful means  of  increasing  one's  business,  but  under 
the  new  plan  all  complaints  and  grievances  may  be 
put  to  the  manager,  such  as  come  up  every  day  of  a 
lack  of  water  pressure,  sluggish  sewers,  poor  drain- 
age, etc. ;  and  since  he  is  not  elected  by  the  people, 
but  appointed  by  the  commissioners,  he  may  be  free 
to  act  as  one  whose  best  judgment  is  not  overpowered 
by  some  political  fear,  liy  hiring  a  manager  the  hind- 
rances of  ])olitics  are  eliminated  and  professionalism 
is  substituted. 

Can  anyone  argue  that  this  will  not  bring  about 
efficiency?  The  average  person  cannot  realize  that 
paying  what  now  seems  like  an  exorbitant  salary  for 
expert  men  is  economy.  'l"he  principal  reason  is  that 
one  can  see  the  expense  of  salaries,  but  can  not  discern 
the  hlige  waste  due  to  poor  and  inadequate  manage- 
ment, riiis  waste  invariably  exceeds  the  expenditures 
that  might  be  made  for  men  capable  of  handling  public 
affairs. 

Now,  the  way  to  eliminate  tiiese  objectionable  fea- 
tures of  the  old  style  of  admniistration  is  to  adopt 
commission  form  of  government  as  the  executive  board 
and  as  representatives  of  the  people,  and  for  them  to 
select,  by  purely  business  methods,  an  expert  through 
whom  tliey  can  look  for  professional  advice.  As  a 
result  of  this  professional  advice  many  blunders  in  the 
town's  affairs  can  be  overcome. 

Deplorable  Condition  Under  Present  System 

Every  person  here  who  has  had  any  experience 
with  the  different  systems  of  a  city  well  knows  the 
deplorable  conditions  which  some  of  these  are  in.  The 
distribution  of  the  water  comprises  a  lengtii  of  misfit, 
complicated  pipes  and  valves,  witii  ab.sohitely  no  re- 
cords of  the  underground  .system— the  result  of  hav- 
ing untrained,  inexperienced  men  who  wish  to  experi- 
ment along  the  lines  of  engineering,  all  at  the  expense 
of  the  city.  Due  to  the  fact  that  the  town  had  no 
engineer,  they  thought  it  would  he  economy  to  plan 
and  supervise  their  own  sy.stcms  and  extensions.  Dur- 
ing the  time  that  the  town  is  small  and  when  these 
errors  are  being  made  is  the  very  time  to  put  into 
practice  every  method  of  city  planning,  since  this  is 
the  foundation  of  a  possible  larger  system.  And,  by 
all  means,  permanent  records  should  be  kept  of  all' un- 
derground work. 

It  is  needle-ss  to  say  that  the  sewer  systems  suffer 
the  same  inexcusable  poor  treatment.  These  mistakes 
all  bring  about  complicated  and  unnecessary  expense 
to  the  city. 

Also  think  of  the  money  wasted  in  drainage  sys- 
tems. This  is  one  feature  on  which  the  incompetent 
street  commissioner  of  a  small  town  professes  ])ro- 
found  knowledge.  Costly  and  permanent  waterways, 
etc.,  are  built  to  care  for  drainage,  with  absolutely  no 
idea  of  drainage,  of  adequate  capacity,  of  the  future 
outcome  or  development  of  the  scheme.  In  a  few 
years,  the  street  is  paved  and  it  then  becomes  neces- 
sary to  tear  out  hundreds  of  dollars'  worth  of  these 
permanent  improvements.  The  only  means  of  over- 
coming these  items  of  waste  is  for  the  city  to  proceed 
along  lines  which  will  insure  expertness.  If  they 
were  to  employ  an  outside  engineer  for  these  less  im- 
portant things  doubtless  it  would  be  too  expensive, 
but  the  proper  procedure  is  to  devise  some  method 
vyhereby  the  town  will  have  an  engineer  at  their  ser- 
vice at  all  times.  Salvation  lies  in  the  adoption  of  the 
engineer-manager  plan. 

Now,  to  make  this  newly  created  office  remuiiera- 
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live:  Tlie  employment  of  an  engineer  us  manager  no 
doubt  will  be  considered  too  expensive,  especially  for 
a  small  town.  Tlie  thoroughness  of  record  keeping 
whicli  it  is  possible  to  maintain  would  more  than  ob- 
viate this  objection.  Hut  there  are  several  ways  in 
which  an  income  to  the  city's  general  fund  can  be 
realized  by  the  newly  created  office:  No  matter  how 
small  the  town,  all  sewer  work,  plumbing,  wiring,  wa- 
ter mains  and  services,  meters,  etc.,  should  be  inspect- 
ed, and  the  small  cost  for  doing  this  should  be  charged 
to  the  property  owner.  Then  there  will  be  tiie  ordin- 
ary expenses  of  surveying  lot  lines,  giving  grades  lor 
buildings  and  sidewalks;  this  would  be  charged  to  the 
property  owner  and  turned  into  the  general  fund.  Also, 
there  will  be  the  usual  engineering  for  sewer  and  wa- 
ter extensions,  curbs  and  pavements.  And  finally,  if 
the  manager  has  charge  of  the  street  work,  the  street 
commissioner's  salary  may  be  added.  The  aggregate 
of  these  different  amounts,  if  the  town  were  doing  its 
share  of  improvement  work,  would  average  from  $100 
to  $150  per  month,  a  sufficient  amount  to  employ  a 
competent  engineer,  without  extra  draft  on  the  city's 
funds. 

Economy  at  Abilene 

To  prove  that  this  is  not  all  theory  let  us  consider 
the  savings  already  made  in  Abilene,  Kansas,  a  town 
of  5,000  population,  which  town  has  been  controlled 
by  commission  form  of  government  and  an  engineer- 
manager  for  the  past  eight  months.  During  this  time 
the  following  improvements  have  been  made : 

Street  improvements $80,000 

Ornamental  street  light  system,  consisting  of  live-light 
and  single-light  concrete  standards,  cost  of  in- 
stalment, city's  share 1,200 

Light   company's   share 0,800 

(The  city  has  a  contract  with  the  light  company  to 
pay  $3,000  a  year  for  three  himdred  40- watt  lamps; 
about  one-half  of  these  are  burned  every  night 
in  the  week,  and  the  balance  are  burned  about 
one-half  the  time.) 
Waterworks  improvepients,  consisting  of  general  over- 
hauling and  new  pump  at  plant  and  booster  pump     5,275 

Water   main   extensions    ..." 2,910 

Sewer  extensions 2,130 


Making  a  total  of $98,321 

Later  on  there  will  be  shown  a  few  examples  of 
savings  as  a  result  of  proper  management.  Credit  for 
these  savings  is  given  to  the  methods  employed,  such 
as:  Preliminary  estimates,  which  save  the  city  from 
overcharges ;  plans  and  specifications,  which  insure 
better  workmanship  and  speed;  .system;  supervision 
and  inspection,  and  a  final  measurement  and  estimate, 
which  insure  the  city  of  fair  settlement. 

.\  summary  of  the  several  small  sewer  and  water 
extensions  exhibits  the  following  marked  differences. 
This  takes  into  account  work  done  by  the  old  admin- 
istration and  that  done  by  the  commission  body  with 
a  superintendent  or  manager.  .Somewhat  different 
methods  have  been  employed  in  the  recent  work.  The 
city  has  purchased  all  of  the  material  and  let  the  labor 
to  the  lowest  resTJonsiblc  bidder.  All  other  conditions 
arc  practically  the  same.  That  is,  cost  of  labor  and 
material  and  all  other  features,  such  as  depth  of 
trenches,  quality  of  soil,  etc.,  are  figured  the  same, 
riic  comi)arison  is  based  on  trenches  averaging  8  ft.  in 
depth,  number  one  6-inch  vitrified  sewer  pipe,  (lush- 
tanks  and  manholes  built  under  the  .same  identical  cir- 
cumstances. 


Past  methods  show  the  following: 
Excavating  and  refilling  trenches  averaging  8  ft. 

in  depth 40.8cts.lt. 

Furnishing  and  laying  6-in.  vitrified  sewer  pipe.  .15.5  cts.  ft. 
Furnishing  material  and  building  flushtanks  ...  .$66.00  each 
Furnishing  material  and  building  manholes    $40.80  each 

New  methods: 
Excavating  and   refilling  trenches   averaging   8   ft. 

in   depth 25  cts.  ft. 

Laying   0-in.    vitrified   pipe    5  cts.  ft. 

F'urnishing  on  works  6-in.  vitrified  pipe.  .10  cts.  ft. 

15  cts.  ft. 

Labor  on   flushtanks $10.00 

Material  in  flushtanks 41.80 


-$51.80  each 


Labor   on   manholes    . 
Material   in   manholes 


$  8.00 
15.00 


$23.00  each 

The  saving  is — in  consideration  of  the  amount  done  this 


year: 


4,721   lin. 
4,721    lin. 

3  flushtanks 

4  manholes 


ft. 
ft. 


Difference 
each  item. 

of  excavation  and  refilling $    745.93 

of    furnishing   and   laying    212.44 

42.00 

71.20 


Total  amount  saved $1,072.16 

on  this  one  very  small  item  of  the  city's  business  dur- 
ing the  eight  months  of  city  management. 

To  save  enumerating  the  total  savings  in  the  wa- 
terworks department  I  have  figured  that  the  dift'er- 
ence  between  the  unit  costs  under  the  old  and  new  sys- 
tems represents  8  cents  per  lineal  foot  and  for  the 
5,010.0  ft.  laid  this  year  the  saving  would  be  $400.80. 

The  cost  of  cleaning  the  pavement  and  disposing 
was  cut  from  an  average  of  40  cents  per  1,000  sq.  yds. 
to  36.2  cents  per  1,000  sq.  yds.  Therefore  on  the  total 
area  of  2,215,797  sq.  yds.  covered  in  order  to  keep  92,- 
000  sq.  vds.  clean  for  six  months  there  was  a  saving  of 
$842.00.' 

It  would  be  too  monotonous  if  I  were  to  itemize 
every  saving  that  has  been  accomplished  by  the  more 
simplified  form.  However,  in  every  department  there 
has  been  a  saving.  The  saving  on  the  street  cleaning 
was  doubtles  due  to  system.  At  present  there  is  a 
report  turned  in  by  the  street  commissioner,  showing 
the  streets  cleaned  and  the  cost.  From  this  report  the 
number  of  sq.  yds.  is  figured  and  the  cost  per  1,000 
obtained.  From  this  data  different  methods  of  clean- 
ing have  been  tried  until  the  most  satisfactory  method 
is  obtained. 

The  dragging  of  dirt  roads  used  to  be  considered 
too  expensive  and  was  therefore  omitted.  No  one  had 
any  idea  how  many  miles  of  dirt  streets  the  town  had 
which  could  be  considered  as  arteries  of  traffic  nor  how 
much  a  mile  the  dragging  should  cost.  In  order  to 
prove  that  all  of  the  more  important  streets  could  be 
dragged  at  a  nominal  cost  the  streets  were  gone  over 
and  two  districts  were  laid  out.  For  each  of  these  dis- 
tricts a  logsheet  was  made,  showing  the  streets  to  be 
covered,  the  number  of  times  to  cover  each  of  them 
and  the  number  of  miles  travelled.  One  district  has 
16j'2  miles  to  cover  and  the  other  contains  19  miles; 
when  the  streets  need  dragging  teams  are  employed 
and  each  of  the  two  outfits  is  paid  $6  for  following 
out  the  course  as  listed  on  his  log.  During  the  past 
eight  months — of  course  some  of  these  months  were 
quite  dry — the  dragging  has  cost  $51. 
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Now,  besides  the  $2,315  which  has  been  saved,  as 
itemized  here,  the  city  has  a  complete  set  of  records 
of  all  underground  work  and  of  every  survey  made. 

In  order  that  all  important  work  shall  be  authorized 
by  the  commissioners  as  a  body,  with  a  clear  under- 
standing on  their  part,  a  report  of  the  coming  week's 
work  is  made  up,  with  a  preliminary  estimate  of  the 
cost  and  an  account  of  the  benefits  derived.  This  is 
presented  by  the  manager  at  the  meeting  of  the  board 
and  after  the  work  is  discussed  the  commissioners  or- 
de/  that  which  they  deem  necessary.  The  manager 
then  takes  charge  and  at  the  ne.xt  meeting  of  the  board 


he  reports  on  its  progress ;  or  if  it  is  completed  he  sub- 
mits the  final  estimate.  With  this  procedure  the  coni- 
missionecs  are  thoroughly  acquainted  with  all  of  the 
city's  affairs. 

With  all  of  the  principles  which  have  been  di.s- 
cussed  here  and  with  the  conclusive  evidence  of  effici- 
ency which  has  been  cited  as  attained  by  the  business- 
like  methods  which  are  possible  in  the  engineer-man- 
ager plan  there  seems  to  be  absolutely  no  question  that 
it  is  the  ideal  form  of  public  control,  particularly  for 
municipalities,  and  probably  most  applicable  to  the 
smaller  towns  while  in  its  experimental  state. 


Proposed   Aqueduct  for  Additional  Water 
Supply  of  the  City  of  Winnipeg 


FROM  time  to  time  various  details  have  been, 
given  in  connection  with  the  new  water  sup- 
ply for  the  city  of  Winnipeg.  Water  is  to  be 
drawn  from  Shoal  Lake  and  conducted  to 
the  city  through  an  aqueduct  more  than  ninety-five 
miles  long.  The  design  of  this  aqueduct  is  featured  by 
Engineering  and  Contracting  in  an  abstract  from  a 
report  of  the  Board  of  Engineers,  Messrs.  Rudolpli 
llering,  Erederick  Stearns  and  Jas.  II.  Euertes. 

The  new  supply  will  be  drawn  from  Shoal  Lake, 
one  of  the  lakes  in  the  same  group  as  the  Lake  of  the 
Woods,  and  will  be  conducted  to  the  city  through  an 
aqueduct  of  total  length  of  95.35  mi'es.  The  inlet  to 
the  aqueduct  will  be  near  the  west  end  o!  Indian  Bay, 
an  arm  of  Shoal  Lake.  Leaving  the  lake  the  water 
will  pass  through  a  concrete  aqueduct  84.75  miles  in 
length,  laid  with  a  continuous  down  grade  to  a  point 
al)out  a  mile  east  of  Transcona,  a  suburb  of  Winni- 
peg, thence  through  a  5-ft.  steel  pipe  line  to  the  Red 
River,  thence  under  the  river  through  a  5-ft.  cast  iron 
pipe  in  tunnel,  and  thence  through  a  4-ft.  cast  iron 
pipe  laid  in  the  city  streets,  to  the  reservoirs  at  Mc- 
I'liillips  Street.  The  concrete  portion  of  the  aqueduct 
will  be  given  a  capacity  of  85,000,000  imp.  gals,  per 
day  and  the  pipe  line  portion,  25,000,000  gals,  per  day. 
The  construction  of  a  250,000 ,000-gal.  reservoir  at  a 
point  on  the  aqueduct  about  a  mile  east  of  Transcona 
is  recommended,  though  not  for  immediate  construc- 
tion, and  it  is  further  recommended  that  a  main  pump- 
ing station  be  then  established  to  force  water  to  the 
city  tluough  the  5-ft.  steel  pipe.  This  reservoir  and 
pumping  station  should  be  completed  and  ready  for 
use  before  the  demands  for  water  have  reached  tlie 
capacity  of  the  pipe  line  portion  of  the  aqueduct. 

The  population  of  the  Greater  Winnipeg  Water 
District  is  about  225,000,  about  200,000  being  in  the 
city  of  Winnipeg.  This  population  is  twice  that  of 
seven  years  ago  and  five  times  that  of  15  years  ago. 
The  average  per  capita  consumption  of  water  increased 
from  32  imp.  gals,  in  1902  to  47  gals,  in  1912.  The  in- 
crease per  capita  is,  of  course,  likely  to  continue  with 
the  increase  in  facilities  for  using  water. 

It  is  believed  that  85  gals,  per  inhabitant  is  a  pro- 
per quantity  to  adopt  for  estimating  the  future  needs 
of  the  district  as  an  average  for  tlie  year,  but  in  some 
months  the  rate  will  average  as  high  as  100  gals,  per 
inhabitant.  Therefore  an  aqueduct  to  provide  for  a 
considerable  time  in  the  future  should  be  designed 
witli  a  capacity  of  100  gals,  per  inhabitant,  and  even 
witli  this  provision  a  large  reservoir  should  be  built 


near  the  city,  in  the  future,  to  provide  for  a  still  higiier 
rate  of  water  consumption  during  short  periods. 

The  consumption  of  water  at  the  present  time  is 
somewhat  restricted  by  the  limited  capacity  of  the 
sources  of  supply  and  will  undoubtedly  increase  to  a 
considerable  extent  when  a  new  supply  with  a  better 
water  is  furnished.  For  the  next  ten  years,  however, 
the  consumption  is  likely  to  be  less  than  85  gals,  per 
inlial)itant. 

The  best  conduit  for  conveying  water  for  the 
greater  part  of  the  way  from  Shoal  Lake  to  Winnipeg 
IS  a  concrete  aqueduct  laid  with  a  continuous  down 
grade  and  as  such  a  structure  can  be  built  of  large 
capacity  for  a  moderate  additional  cost,  the  engineers 
have  designed  this  structure  to  carry  85,000,000  gals, 
in  24  hours,  sufficient,  on  the  basis  assumed,  for  a 
sui)ply  throughout  the  year  for  850,000  inhabitants. 
While  tills  is  a  large  provision  for  future  years,  it 
should  be  borne  in  mind  that  the  additional  cost  of 
making  such  a  structure  of  liberal  size  is  compara- 
tively small  while  the  cost  of  duplicating  such  an 
aqueduct  would  be  large. 

The  capacity  of  85,000,000  gals,  daily  was  adopted 
after  giving  due  consideration  to  the  many  demands 
for  money  for  public  works  in  a  growing  city  like 
Winnipeg;  otherwise  a  larger  aqueduct,  say  one  hav- 
ing a  capacity  of  100,000,000  gals,  in  24  hours  would 
have  been  recommended. 

Erom  the  point  near  Transcona  where  the  con- 
crete aqueduct  ends,  to  the  existing  McPhillips  Street 
reservoirs,  a  pipe  is  recommended;  and  a  single  pi])e 
line  of  the  sizes  wiiich  now  seem  desirable  will  con- 
vey by  gravity  25,000,000  gals,  of  water  in  24  hours, 
or  nearly  three  times  the  quantity  of  water  now  used. 
When  necessary,  the  flow  through  this  pipe  can  be 
increased  by  pumping,  or  a  second  pipe  can  be  laid. 

Assuming  a  continuous  growth  for  the  Greater 
Winnipeg  Water  District,  based  upon  the  past  growtii 
of  the  district  and  the  rate  at  which  other  somewhat 
similarly  situated  cities  have  grown,  the  85,000,000 
gal.  aqueduct  would  have  sufficient  capacity  for  sup- 
plying the  district  until  1944.  Assuming  further  the 
introduction  of  water  from  Shoal  Lake  at  tiie  earliest 
practicaljle  date,  the  aqueduct  would  supply  the  re- 
i|uirements  of  the  district  for  about  25  years  after  its 
completion,  and  the  25,000,000-gal.  pipe  line  would 
supply  by  gravity  the  quantity  of  water  required  for 
two  or  three  years;  but,  as  already  stated,  the  capacity 
of  the  pipe  line  can  be  increased  by  pumping. 


»3* 


THE    CONTRACT    RECORD 


The  Aqueduct 

Intake. — The  intake  of  tlie  aqueduct  is  to  be  lo- 
cated at  a  corner  of  the  bay  wliere  conditions  are 
favorable  in  that  the  shore  for  a  long  distance  is  rocky, 
and  the  depth  of  water  50  feet  from  the  shore  is  10 
ft.  and  170  ft.  from  shore  it  is  15  ft. 

It  is  proposed  to  build  the  gate  and  screen  chamber 
on  tiie  shore  and  to  protect  the  intake  from  material 
which  may  drift  along  the  shore  during  winds,  by 
building  piers  extending  at  least  150  ft.  into  the  lake 
on  each  side  of  the  intake,  or  by  laying  a  large  sub- 
merged conduit  to  bring  the  water  from  a  point  at 


16-0-    - - 

Fig.  1— Cross  section  of  9  x  10  ft.  portion  of  proposed  aque- 
duct for  additional  water  supply  of  Winnipeg,  Man. 

Area  of  .Section 73.lt  sq.  ft . 

Perimeter 31.6  ft. 

Hydraulic  raditis ; .Z3a  ft. 

Coefficient  adapted 131i.8 

Concrete  per  lineal  foot 1,156  cu.  yds. 

least  150  ft.  from  the  shore.  The  conduit  is  prefer- 
able, if  it  can  be  built  for  nearly  the  same  cost  as  the 
piers.  The  bottom  of  the  acjueduct  at  the  bay  is  11 
ft.  below  high  water. 

The  gate  and  screen  chamber  should  be  designed 
with  liberal  areas  for  sluice  gate  openings  and  for 
screens,  so  as  to  cause  as  little  fall  of  the  water  from 
the  bay  to  the  aqueduct  as  practicable.  There  should 
be  at  least  two  sluice  gates  not  less  than  5  ft.  wide 
and  6  ft.  high,  and  the  screens  should  have  a  total 
length  of  not  less  than  50  ft.  and  a  height  extending 
from  the  bottom  of  the  aqueduct  to  the  surface  of  the 
water. 

Aqueduct  Designs. — In  order  to  take  water  from 
Indian  Bay  by  gravity,  the  aqueduct  for  the  first  nine 
miles  has  to  pass  through  land  tliat  is  higher  than 
Indian  Bay,  thils  necessitating  a  deep  summit  cut. 
After  passing  this  nine  miles,  a  line  can  be  selected 
which  will  be  down  grade  all  the  way  to  Transcona, 
but  the  "gradient  obtained  for  an  aqueduct  varies  from 
place  to  place,  and  consequently  the  size  of  the  aque- 
duct required  to  convey  a  given  quantity  of  water  also 
varies. 

The  engineers,  therefore,  prepared  a  series  of  de- 
signs of  liorseshoe-.shaped  aqueducts  ranging  from  the 
large  one,  9  ft.  high  and  10  ft.  wide,  used  at  the  sum- 
mit cut  where  there  is  a  low  gradient,  here  shown  in 
l"ig.  1,  to  one  5  ft.  high  and  5  ft.  wide,  u.sed  where  the 
gradient  is  highest,  .\queducts  of  this  kind  are  ex- 
pected to  How  partly  full  as  a  rule  and  never  to  have 
any  considerable  pressure  of  water  against  the  top 
of  the  arch. 

Foi-  the  first  26,000  ft.  of  the  concrete  aqueduct, 
near  Transcona,  it  is  desirable  to  use  a  section  which 
can  stand  internal  pressure,  as  it  will  be  necessary  at 
some  time  in  the  future  to  bui'.d  a  large  resrevoir  at 
(he  end  of  the  concrete  aqueduct,  in  which  the  high 
water  level  may  be  18  or  20  ft.  above  the  surface  of 


the  ground  and  the  aqueduct  will  be,  at  least  in  part, 
below  the  surface  of  the  ground.  This  portion  of  the 
aqueduct  has  been  designed  of  circular  form,  8  ft.  in 
diameter  and  provided  with  steel  reinforcement.  This 
pressure  aqueduct  will  be  equally  valuai)!e  before  the 
reservoir  is  built,  as  it  will  provide  additional  head 
at  the  end  of  the  steel  pipe  to  force  the  water  through 
the  pipe  to  the  Mcl'hillips  .Street  reservoirs. 

At  the  crossing  of  the  Brokenhead  River  and  the 
lowland  each  side  of  it,  ff)r  a  total  distance  of  13,000 
ft.,  it  has  also  been  found  desirable  to  adopt  the  circu- 
lar form  of  aqueduct  reinforced  with  steel  so  that  this 
portion  will  withstand  the  pressure  resulting  from 
building  it  10  ft.  or  more  below  the  regular  grade  line. 

As  the  aqueduct,  with  the  exception  of  the  rein- 
forced portions  above  mentioned  and  some  otiier  short 
lengths  at  river  crossings,  is  not  expected  to  stand 
any  considerable  upward  pressure  on  the  arch,  mea- 
sures must  be  taken  to  prevent  the  opening  of  the 
sluice  gates  at  Indian  Bay  to  a  height  whicii  will  per- 
'mit  a  quantity  of  water  to  enter  the  aqueduct  much, 
if  an}-,  in  excess  of  the  rate  of  25,000,000  gals,  daily, 
which  is  the  limit  of  the  capacity  of  the  pipe  line  lead- 
ing from  Transcona  to  the  city  reservoirs,  and  as  a 
further  safeguard  waste  weirs  should  be  provided  at 
several  places  where  the  aqueduct  crosses  streams  to 
permit  the  water  to  overflow  into  such  streams  if  it 
should  rise  above  the  safe  elevation. 

In  order  that  the  aqueduct  may  be  both  watertight, 
strong  and  permanent,  it  is  recommended  that  it  be 
built  of  first-class  concrete  mixed  in  the  proportion 
of  one  part  of  Portland  cement  to  two  parts  of  sand 
and  four  parts  of  screened  gravel.  To  i)revent  trans- 
verse cracks  in  the  aqueduct,  it  should  be  built  in  sec- 
tions not  more  than  20  ft.  in  length,  and  where  one 
section  joins  another  a  steel  bar  about  3  inches  by  ^- 
in.  should  be  inserted  to  act  as  a  water  stop  and  pre- 
vent leakage  at  these  joints,  or  some  other  suitable 
water  stop  should  be  provided. 

The  aqueduct  cross-section  shown  in  I'ig.  1  has 
a  central  wooden  .box  drain  and  a  platform  composed 
of  two  tliicknesses  of  1-in.  boards,  the  upper  one  be- 
ing tinted  on  the  under  side  to  furnisli  channels  in 
wliich  the  water  may  flow  from  tlie  side  of  the  trench 
U)  the  drain.  The  only  purpose  of  this  platform  is  to 
furnish  a  dry  bottom  upon  which  the  concrete  bottom 
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Fig.  2 — Part  section  of  box  drain  and  timber  foundation, 
Winnipeg  aqueduct. 

of  the  aqueduct  may  be  built  and  kept  dry  until  it  has 
had  time  to  set.  Tlie  dimensions  of  the  box  drain  are 
shown  in  Fig.  2.  All  sections  of  the  aqueduct  may  be 
provided  with  this  platform. 

Although  a  double  platform  is  shown  it  is  better 
where  there  is  but  little  water  to  be  taken  care  of  to 
use  (inly  one  board  with  grooves  in  each  edge  of  each 
board  through  which  the  water  can  pass  to  the  central 
drain.  Both  types  of  plank  foundation  are  shown  in 
V'lg.  3.  The  boards  should  be  bedded  in  sand.  If 
there  are  places  along  the  line  where  a  platform  will 
not  be  kept  continuously   wet  after  the  aqueduct  is 
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completed,  the  platform  should  he  omitted  because  of 
the  liability  to  decay  under  such  circumstances. 

Re-filling  and  Embankment. — Where  pipes  are  to 
be  laid  in  the  streets,  they  are  to  be  placed  at  a  depth 
which  will  permit  a  4-ft.  covering  of  earth.  East  of 
Transcona,  where  the  aqueduct  will  not  follow  the 
streets,  but  be  laid  through  the  open  country,  the 
much' cheaper  and  more  e.xi)editious  plan  will  be  adopt- 
ed of  building  the  aqueduct  in  a  shallow  trench — from 
3  to  4  ft.  deep,  where  practicable — and  covering  it  to 
a  depth  of  4  ft.  with  an  embankment  of  earth. 

It  is  proposed  to  make  this  embankment  with  a  top 
width  of  not  less  than  8  ft.  and  nowhere  less  than  the 
inside  width  of  the  aqueduct  and  to  make  the  slopes 
of  the  embankment  2  horizontal  to  1  vertical. 

Aqueduct  Statistics. — Table  1  gives  various  statis- 
tics relating  to  the  different  portions  of  the  aqueduct, 
including  the  lengths,  gradients,  elevations  and  dimen- 
sions of  the  different  portions. 

For  a  distance  of  33,000  ft.  from  Indian  Bay,  the 
gradient  of  the  aqueduct  has  l)een  made  only  11  ft.  in 
1,000  ft.  This  low  gradient  was  adopted  to  diminish 
the  depth  of  the  summit  cut.  The  aqueduct  througli 
this  section  is  9  ft.  high  and  10  ft.  wide. 

For  the  next  25,000  ft.  the  fall  per  1,000  is  .25  ft., 
The  large  sized  aqueduct,  9  ft.  high  and  10  ft.  wide, 
is  continued  for  15,000  ft.  of  this  distance  and  a  smaller 
aqueduct,  8  ft.  high  and  9  ft.  wide,  for  the  remainder 
of  the  distance.  This  design  is  the  result  of  somewhat 
complicated  hydraulic  computations  which  show  that 
with  these  sections  of  the  aqueduct  as  planned  85,000,- 
000  gals,  daily  will  flow  through  the  aqueduct  when 

Lthe  water  in  the  bay  is  3.75  ft.  below  high  water  level, 
provided  the  water  has  such  a  free  entrance  thrf)Ugh 
the  intake  and  gate  and  screen  chamber  that  it  does 
not  fall  more  than  .25  ft.  in  passing  through  them. 
Beyond  the  three  portions  of  aqueduct  above  des- 
cribed, the  gradient  of  the  aqueduct  has  been  made  to 
follow  appro.ximately  parallel  with  the  surface  of  the 
gi'ouiid  all  the  way  to  its  end  near  Transcona,  and  a 
i 


size  has  been  adopted  for  each  gradient,  witl)  a  few 
exceptions  which  would  give  the  aqueduct  the  stand- 
ard capacity  of  85,000,000  gals,  per  day.  '  "  " 

The  quantity  of  water  which  will  flow  through  the 
reinforced  section  of  aqueduct,  used  for  the  last  26,- 
000  ft.,  will  not  depend  upon  the  gradient  of-  the  aque- 
duct itself,  but  upon  the  hydraulic  gradient  available 
when  a  reservoir  is  built  east  of  Transcona,  and  its 
size  has  been  computed  accordingly. 

Somewhat  similarly,  the  next  two  portions  of  the 
aqueduct  east  of  the  reinforced  portion,  covering  a 
total  length  of  46,000  ft.,  have  been  made  a  little  larger 
than  the  size  due  to  the  gradient  of  these  portions,  on 
account  of  the  possible  back  water  effect  from  the 
reservoir. 

The  flow  through  the  pipe  line  is,  of  course,  de- 
pendent upon  the  hydraulic  gradient  and  not  upon  the 
gradient  of  the  pipes.  F""or  a  flow  of  25,000,000  gals, 
daily,  this  amounts  to  .27  ft.  per  1,000  in  the  5-ft.  pipe 
and  .81  ft.  per  1,000  in  the  4-ft.  pipe,  making  a  total 
fall  through  these  pipes  to  the  McPhillips  Street  reser- 
voirs of  26  ft. 

Red  River  Crossing. — The  design  provide  for  cross- 
ing Red  River  with  a  pipe  placed  in  a  ti'mnel,  the  tun- 
nel extending  about  900  ft.  Iiorizontally  across  the 
river  from  a  shaft  in  Victoria  Park  to  a  corresponding 
shaft  on  the  opposite  side  of  the  river.  The  shafts  will 
each  be  about  75  ft.  deep.  .-Vfter  considering  different 
plans,  one  plan  was  selected  which  provides  for  the 
use  of  cast-iron  pipes  5  ft.  in  diameter,  with  metal  1.9 
in.  thick,  provided  with  a  special  bell  about  15  in.  long, 
so  designed  as  to  permit  the  joint  between  i)ipes  to  be 
caulked  from  the  inside  with  lead  wool.  'I'he  tunnel 
is  to  be  excavated  only  large  enough  to  permit  the 
jiipe  to  be  jiut  in  i)lace.  This  requires  that  its  mini- 
mum diameter  shall  not  be  less  than  6  ft.  3  in.  and 
the  average  diameter,  owing  to  the  irregularities  in 
blasting,  will  be  considerably  more.  .All  spaces  be- 
(wccn  the  pipe  and  the  sides  of  the  tunnel  are  to  be 
filled  with  concrete,  as  far  as  it  is  practicable  to  place 


234 


THK     CONTRACT     RECORD 


concrete,  and  the  remaining  space  is  to  be  lilled  by 
pumping  in  cement  grout,  the  aim  in  using  sucii  thick 
pipe  and  in  fiUing  all  spaces  with  concrete  or  cement 
grout  being  to  make  absolutely  secure  this  portion  of 
the  pipe  line  which  will  be  inaccessible  unless  the  wa- 
ter is  shut  off  and  the  pipe  is  emptied  by  pumping. 

Seine  River  Crossing. — The  pipe  where  it  crosses 
the  Seine  River  is  located  in  a  proposed  street,  and 
the  designs  provide  for  building  a  30-ft.  arched  con- 
crete culvert,  filling  over  it  with  earth  and  laying  the 
steel  pipe  in  the-  earth  in  the  same  manner  as  in  the 
other  places. 

Other  Special  Structures  Along  Aqueduct.— In  ad- 
dition to  the  intake  works  at  Indian  Bay,  special  con- 
struction and  structures  will  be  required  at  various 
places.  At  the  crossing  of  the  Falcon  River  a  pile 
foundation  will  be  required  for  about  600  ft.,  and  for 
about  LSO  ft.  of  this  length  it  will  be  necessary  to  de- 
press the  aqueduct  so  that  its  top  will  be  low  enough 
to  permit  the  passage  of  the  water  of  the  river  and 
of  boats  of  light  draft.  This  depressed  portion  should 
be  reinforced  with  steel,  and  the  concrete  should  t)e 
made  much  thicker  than  under  ordinary  circumstances. 
In  a  similar  way  there  should  be  a  depressed  and 
strengthened  section  of  aqueduct  at  the  crossing  of 
the  Whitemouth  and  Brokenhead  Rivers,  also  at  the 
Birch  River,  unless  it  is  found  to  be  feasible  to  carry 


Fig.  3 — Detail  section  of  plank  foundations  where  one  and 
two  thicknesses  are  required — Winnipeg  acqueduct. 

the  aqueduct  over  the  river.  For  a  part  of  the  distance 
at  the  crossing  of  the  Brokenhead  River,  where  the 
muskeg  is  too  deep  to  permit  of  the  construction  of 
the  aqueduct  upon  a  solid  natural  bottom,  a  pile  and 
limber  foundation  will  be  required. 

Blow-offs  should  be  provided  for  discharging  wa- 
ter from  the  aqueduct  into  Boggy,  Birch,  Whitemouth, 
Brokenhead  and  Red  Rivers  and  into  other  place.s 
where  an  oppottunity  offers,  such  blow-offs  being  con- 
venient for  use  during  the  construction  of  the  aque- 
duct and  while  it  is  being  cleaned  or  repaired  and  for 
use  in  emergencies  when  the  aqueduct  is  in  service. 

Waste  weirs  shou'.d  be  provided  at  the  Birch, 
Whitemouth  and  Brokenhead  Rivers  and  provision 
should  be  made  at  these  waste  weir  structures  for 
placing  stop  planks  across  the  aqueduct  to  stop  or 
throttle  the  flow  through  it.  By  making  suitable  ar- 
rangements, it  will  be  practicable  to  force  over  the 
waste  weirs  any  excess  of  water  above  the  capacity 
of  the  pipe  line  leading  from  Transcona  to  the  city 
which  might  accidentally  be  permitted  to  enter  the 
aqueduct  at  Indian  Bay. 

Culverts  will  be  required  where  all  small  streams 
cross  the  aqueduct  line  and  at  other  places  where  there 
are  no  definite  streams,  in  order  to  permit  water  to 


find  its  way  from  one  side  of  the  aqueduct  lu  the  other. 
All  culverts  should  be  so  designed  that  they  will  not 
become  plugged  by  ice  during  the  winter. 

Permanence  of  Concrete  Masonry 

Concrete  masonry  is  under  most  circumstances  one 
of  the  most  durable  and  permanent  of  materials,  but 
in  certain  soils  and  in  the  presence  of  sulphates  and 
sulphuretted  hydrogen  it  sometimes  softens  and  disin- 
tegrates. Even  under  these  adverse  circumstances  it 
has  been  found  that  a  dense,  smooth  and  impervious 
concrete  is  very  resistent  to  deterioration. 

In  order  to  ascertain  whether  or  not  any  deteriora- 
tion of  the  concrete  of  the  proposed  aqueduct  is  likely 
to  take  place,  the  engineers  had  certain  chemical  an- 
alyses made  of  the  muskeg  waters,  the  materials  form- 
ing the  muskegs  and  the  underlying  soils,  both  in  the 
Laurentian  formation,  which  underlies  the  greater  part 
of  the  length  of  the  aqueduct,  and  limestone  formation 
which  occurs  towards  its  westerly  end.  The  results 
of  these  analyses  show  that  the  sulphates  and  sulphur- 
etted hydrogen  were  not  present  in  the  Laurentian 
formation,  and  were  there  only  in  small  quantities,  in 
the  limestone. 

As  already  stated  the  policy  adopted  provides  for 
building  the  aqueduct,  where  possible,  in  a  shallow 
trench  from  3  to  4  ft.  deep.  This  method  of  construc- 
tion will  permit  of  the  drainage  of  the  muskegs  and 
other  ground  in  the  limstone  formation,  nearly  as  low 
as  to  the  bottom  of  the  aqueduct,  so  that  very  little  of 
the  ground  water,  which  may  contain  sulphates  and 
sulphuretted  hydrogen,  will  come  in  contact  with  the 
concrete,  and  the  engineers  recommend  that  especial 
attention  be  given  to  providing  good  drainage  along 
the  aqueduct  through  the  limestone  formation. 

Although  the  engineers  be'.ieve  that  with  concrete 
mixed  in  the  usual  proportions  there  would  be  very 
little  danger  of  disintegration  they  have  thought  it 
best  to  recommend  that  the  concrete  be  made  of  such 
proportions  of  cement  and  other  materials  that  it  will 
be  especially  dense  and  strong,  and  therefore  much 
less  likely  to  be  injuriously  affected. 

They  are  convinced  that  the  concrete  aqueduct,  if 
built  a's  recommended,  will  be  a  permanent  structure. 

With  the  improvements  which  have  changed  the 
Selkirk  road,  in  Manitoba,  from  an  often-impassib'.e 
track  to  a  fine  highway,  the  Manitoba  Government 
inaugurated  a  policy  which  has  for  its  aim  the  irn- 
provement  of  roads  throughout  the  province.  A  capi- 
tal expenditure  of  $2,500,000  will  be  laid  out  in  road 
work  in  the  province  during  the  next  few  years. 


A  new  method  of  constructing  ferro-concrete  hol- 
low walls  has  been  invented,  which  is  claimed  to  be 
efficient  and  economical.  The  wall,  which  can  be 
made  in  any  thickness  from  5  inches  upwards,  is  form- 
ed of  slabs  36  X  12  X  2  inches,  cast  with  a  dovetailed 
vertical  point.  When  the  slabs  are  being  built,  as  in 
the  manner  of  ordinary  partition  slab  work,  a  ferro- 
concrete post  is  built  up  at  the  same  time  between 
the  two  walls,  these  posts  having  36-in.  centers.  The 
forming  of  the  post  simultaneously  fills  the  vertical 
dovetail  in  the  slab,  which  thereby  becomes  part  of 
the  post  and  rigidly  ties  the  two  slab  walls  together. 
The  steel  of  the  posts  is  anchored  into  the  foundation, 
and  is  carried  into  the  beam  on  top,  thereby  giving 
the  same  value  as  in  situ  panel  construction  without 
the  disadvantage  due  to  contraction. — Engineering- 
Contracting. 
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Fundamentals  of  an  Extended  Experience  in 

Sewage  Disposal 


WHAT  may  be  termed  the  fundamentals  of  sew- 
age disposal  were  considered  by  Dr.  Bos- 
tock  Hill,  Medical  Officer  of  Health  for 
Warwickshire,  Kng.,  in  his  presidential  ad- 
dress to  the  Association  of  Managers  of  Sewage  Dis- 
posal Works.  The  portions  of  Dr.  Hill's  address  ab- 
stracted below  was  prefaced  by  a  brief  reference  to  the 
earliest  work  in  this  field  and  by  a  few  observations 
on  the  subject  of  land  treatment.  In  our  abstract  we 
have  endeavored  to  i)resent  such  features  of  general  in- 
terest as  may  be  suggestive  in  Canadian  practice. 

Preliminary  Treatment 

It  is  rare,  except  in  the  case  of  very  small  communities, 
for  any  new  scheme  of  sewage  purification  to  be  a  land 
scheme,  and  so  I  propose  to  leave  this  matter  and  deal 
with  my  experience  generally  on  the  various  types  of  treat- 
ment in  use  called  bacterial  installations.  I  think  we  may 
take  it  that  in  the  great  majority  of  schemes  at  the  present 
time  the  sewage  is  first  of  all  screened,  and  afterwards  sub- 
jected to  so-called  septic  tank  treatment.  As  I  have  pre- 
viously stated,  we  have  given  up  the  idea  of  complete  reso- 
lution of  the  organic  solids.  Not  only  have  we  done  that, 
but  I  think  that  if  we  have  learned  anything  of  late  as  re- 
gards this  preliminary  septic  treatment,  it  is  that  it  is  ex- 
tremely desirable  to  prevent  the  septicity  being  carried  too 
far.  To  a  large  extent,  of  course,  this  depends  on  the  nature 
of  the  sewage,  and  in  what  I  say  now  I  am  supposing  the 
sewage  to  be  an  average  one,  consisting,  chiefly,  of  ordinary 
domestic  sewage  and  refuse.  Special  cases  must,  of  course, 
be  specially  dealt  with.  It  used  to  be  taken  as  a  somewhat 
general  rule  that  the  time  sewage  remained  in  the  septic 
tank  to  undergo  its  first  process  was  twenty-four  hours;  but 
I  have  definitely  come  to  the  conclusion  that  it  is  desirable, 
in  the  majority  of  cases  at  least,  to  reduce  this  period  con- 
siderably, and  for  a  theoretical  standard  installation  I  should 
be  inclined,  at  the  present  time,  to  reduce  the  period  of 
septic  action  to  twelve  or  fourteen  hours.  I  do  not  make 
this  suggestion  on  the  ground  that  nuisance  may  result  to 
those  around  from  the  septic  tanks,  though  this  is  a  question 
which  may  have  to  be  taken  into  consideration,  but  I  refer 
solely  to  the  production  at  the  works  of  a  good  effluent, 
and  I  am  sure  at  the  present  time  many  managers  of  works 
have  difficulties  to  contend  with  owing  to  "over-septic" 
treatment. 

Another  point  which  is,  I  am  sure,  of  great  importance, 
which,  of  course,  has  been  dealt  with,  but  which  has  come 
prominently  before  my  own  personal  notice,  is  that  of  the 
amount  of  suspended  solids  discharged  on  to  the  filters.  I 
am  not  going  to  touch  upon  the  question  of  colloidal  mat- 
ter, but  T  do  definitely  state  that  unless  the  amount  of  sus- 
pended solids  are  kept  down  to  something  approaching  8 
or  10  grains  per  gallon  reasonably  good  results  will  not  be 
consistently  maintained.  This  practically  requires,  therefore, 
that  septic  tanks  must  be  cleaned  out  comparatively  often, 
and  not  left,  as  was  at  one  time  done,  as  long  as  possible 
in  order  that  the  resolving  action  should  be  maintained  as 
efficiently  as   possible. 

Filters 

Next  I  would  come  to  the  filter.  T  cannot  help  but  be 
struck  by  the  enormous  amount  of  literature  that  has  been 
given  to  the  world  on  this  point.  My  earliest  experiments 
were  with  coal  as  a  medium,  and  here  I  would  mention  that 
I  still  say  what  J  affirmed  nearly  twenty  years  ago.  that  if 


it  were  possible  to  obtain  coal  at  a  price  which  would  com- 
pare with  other  media,  no  medium  is  so  completely  satis- 
factory as  this  one.  The  price  of  coal,  however,  of  late 
has  risen  to  such  a  figure  that  its  use  has  become  an  impos- 
sibility, and  fortunate  for  us  it  is — though  I  still  believe  coal, 
when  properly  used,  to  be  the  best  of  all  media — we  have 
plenty  of  others  at  our  call  from  which  excellent  results  can 
be  obtained.  The  question  as  to  what  medium  should  be 
used  in  a  particular  filter  depends  chiefly  on  which  of  the 
available  suitable  materials  can  be  the  more  easily  obtained. 
Slag,  clinker,  granite,  slate  and  other  materials  are  all  quite 
suitable,  though  I  consider  care  must  be  taken  in  the  choice 
of  slag  t.o  see  that  no  substance  is  yielded  when  treated  with 
sewage  that  tends  to  seriously  affect  the  effluent  subse- 
quently. 

Having  regard  to  modern  methods  of  distribution,  I 
liave  come  to  the  conclusion  that  if  there  is  no  reason  to 
the  contrary,  the  circular  filter  is  undoubtedly  the  best, 
chiefly  on  the  ground  that  regular,  systematic  distribution 
is   the  more   easily  obtained. 

As  regards  the  amount  of  available  material  in  the  fil- 
ters, my  experience  tells  me  that  it  is  not  merely  a  question 
of  the  number  of  cubic  yards  available.  With  a  full  know- 
ledge of  what  has  been  done  in  a  great  many  places,  I  am 
strongly  of  opinion  that  there  should  be  a  distinct  relation 
between  the  area  and  the  depth.  I  adrriit,  perfectly  freely, 
that  good  results  are  obtained  from  filters  of  very  varying 
depth,  but  I  am  equally  sure  that,  under  normal  conditions, 
the  filter  should  not  be  too  deep  nor  too  shallow.  I  am  not 
going  to  hide  behind  any  such  generality  as  the  last  sentence 
suggests.  If  it  be  necessary  for  a  filter  to  have  a  certain 
surface  area,  and  if  it  be  made  deeper  than  necessary  to  ef- 
fect its  purpose,  obviously  there  is  a  waste  of  material  and 
an  unnecessary  increase  in  its  cost.  It  has  been  the  custom 
of  late  to  estimate  the  amount  of  available  material  in  cubic 
yards.  Personally,  I  object  to  this  method,  though  it  be 
official.  I  am  quite  convinced  that  a  too  shallow  filter  is  not 
sufficiently  effective,  however  fine  the  material  may  be.  I  do 
not  think  we  have  sufficiently  yet  taken  into  consideration 
the  atmospheres  of  the  filters,  and  I  have  come  to  the  con- 
clusion— as  a  result  of  experiment — that  filters  under  4  ft. 
deep  are  not  completely  satisfactory.  In  other  words,  I  do 
not  consider  an  equally  good  result  can  be  produced  by 
diminishing  the  depth  and  increasing  the  surface,  except 
within  somewhat  narrow  limits.  I  have  carried  out  experi- 
ments at  different  works  in  tapping  filters  down  to  7  ft.,  and 
as  a  result  of  these  experiments,  carried  out  for  a  series  of 
years,  I  consider  that  with  normal  sewage  the  standard  depth 
of  filter  should  be  5  ft.  Nobody  has  a  higher  appreciation 
of  the  magnificent  work  done  in  the  interests  of  sewage  dis- 
posal by  my  friend  and  colleague  Dr.  George  Reid  than  1 
have.  We  have  worked  together  for  many  years — more  than 
either  of  us  care  to  remember — and  of  all  the  difficulties  and 
problems  which  have  arisen,  in  only  one,  as  far  as  I  know, 
do  we  not  see  eye  to  eye  with  each  other.  He  has  been — of 
late  years  at  all  events — an  avocate  of  the  shallow  filter. 
While  not  being  an  advocate  of  the  deep  filter,  I  am  con- 
vinced that  under  normal  conditions  the  best  results  are  ob- 
tainable in  one  of  medium  depth.  I  am  quite  conversant 
with  the  splendid  attainments  at  Hanley  and  some  other 
placi.»ti.  in  Staffordshire.  My  knowledge  of  the  work  is  not 
superii.cial.  I-'or  a  period  of  over  twelve  months  I  analysed 
the  Hanley  sewages  and  effluents  monthly,  and  I  know 
therefore    what    results    arc    constantly    obtained    there,    but 
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with  this  knowledge,  in  the  light  of  information  1  have  of 
other  sewages,  I  say  that  while  the  results  obtained  at  Man- 
ley  are  consistently  good,  the  same  results  could  not  be  dc- 
(initely  and  certainly  attained  under  like  conditions  in  the  ma- 
jority of  otlier  places.  The  conditions  in  North  Stallord- 
shire  are  peculiar;  the  sewage  is  more  or  less  weak,  and  there 
are  other  physical  conditions  of  the  sewage  which  make  for 
purification,  and  thus  permit  of  less  work  being  done  by  the 
filters  to  achieve  a  thoroughly  satisfactory  efiluent. 

As  regards  the  size  of  the  particles  of  medium,  1  have 
come  also  to  very  definite  conclusions.  My  first  experience 
of  biological  filters  was  made  with  coal,  and  here  the  parti- 
cles used  were  extremely  fine,  going  down  to  1-16  in.  As  a 
result,  however,  of  further  experience  with  media  other  than 
coal,  I  am  inclined  to  think  that,  taking  average  sewages 
with  a  filter  5  ft.  in  depth,  probably  the  best  average  results 
are  obtained  with  a  medium  the  particles  of  which  are  about 
J/i  in.  in  size — perhaps  with  a  little  finer  material  on  the  top. 
I  have  satisfied  myself  that,  under  ordinary  conditions,  such 
a  filter  will  last  for  a  very  long  time  without  any  diminution 
of  its  powers  of  taking  and  purifying  sewage.  I  have  also 
satisfied  myself  that  one  of  the  causes  of  trouble  in  fine  grain 
filters  is  that  the  material  often  contains  liner  particles  than 
those  specified,  and  1  have  had  experience  of  trouble  arising 
from  this  cause.  An  ordinary  streaming  filter  is,  to  my  mind, 
best  graded  to  some  slight  extent — namely,  a  few  inches  of 
larger  particles  at  the  bottom,  these  followed  by  particles 
reaching  ^  in.,  the  bulk  of  the  filter,  however,  being  of  yi-it). 
particles.  I  am  quite  aware  that  my  friend  Mr.  Watson, 
whom  I  acclaim  as  one  of  the  leading  authorities  on  sewage 
treatment  in  the  world,  does  not  quite  agree  with  me.  I  re- 
member his  telling  me  once,  when  he  was  putting  down  the 
large  acreage  of  beds  for  the  Tame  and  Rea  Drainage  Board, 
that  with  so  large  an  area  he  would  not  sleep  in  his  bed  of  a 
night  if  he  felt  there  was  a  danger  of  the  filters  choking  up. 
I  sympathise  with  his  fear,  but  I  do  not  agree  with  the  risk 
that  he  imagines.  Personally,  I  have  satisfied  myself  through 
a  long  series  of  years  that,  given  reasonable  precautions, 
such  as  may  now  be  said  to  be  standardised,  there  is  no  more 
danger  of  a  small  grain  filter  than  of  a  large  grain  filter  be- 
coming occluded  by  sewage.  Some  experiments  carried  out 
by  Dr.  Reid,  in  fact,  point  quite  in  another  direction,  and 
though  I  have  under  my  supervision  a  very  large  number  of 
filters  with  fine  medium,  I  have  never  seen  any  more  danger 
than  in  the  case  of  the  filters  in  wliich  the  particles  arc  large. 

As  regards  the  quality  of  the  effluent,  in  my  experience 
there  is  no  comparison  between  the  two;  if,  however,  it  be 
desired  to  treat  on  a  filter  a  larger  quantity  of  sewage,  than 
the  filter  should  be  required  to  take,  then  I  admit  that  ap- 
parently a  better  result  is  obtained,  and  possibly,  under  some 
circumstances,  a  sufficiently  good  result,  taking  into  con- 
sideration the  requirements  of  the  district. 
Final  Effluent  Treatment 

A  point  which  has  struck  me  in  my  own  personal  ex- 
perience is  the  value  of  running  effluent  into  large  shallow 
lagoons  before  discharge  into  the  streams.  It  always  seems 
to  me  that,  where  circumstances  permit,  this  is  a  very  desir- 
able procedure. 

If  the  medium  of  which  the  filter  consists  is  formed  of 
large  particles,  humus  tanks  are  undoubtedly  absolutely 
necessary,  while  I  am  inclined  to  think  that,  even  in  the  case 
of  fine  grain  filters,  where  the  sewage  is  strong,  the  institu- 
tion of  such  tanks  is  distinctly  advantageous.  In  many  places 
where  the  effluent  is  otherwise  excellent  in  character— that 
IS,  nonputresccnt  and  well  oxidised— it  may  then  be  found 
containing  at  certain  times  of  the  year  5.  10.  15,  or  more 
parts  per  100,000  of  suspended  matter.  I  have  hardly  seen 
any  case  where  this  could  not  be  materially  reduced,  almost 
if  not  quite,  to  the  figure  suggested  by  the  Royal  Commis- 
sion, by  suitably  constructed  humus  tanks. 


A  word  or  two  as  to  distribution.  1  have  before  stated 
that  Mr.  Garfield  and  myself  instituted  the  first  streaming 
filter  with  mechanical  distributor — a  form  of  spray.  This,  of 
course,  was  long  before  the  days  of  the  present  satisfactory 
mechanical  distributor.  Let  me  say,  however,  that  I  am  by 
no  means  in  favour  of  sprays.  They  were  valuable  as  a 
stage  in  the  evolution  of  scientific  sewage  treatment,  but  1 
consider  their  day  has  passed.  The  Royal  Commission  ap- 
parently are  in  favour  of  mechanically  driven  distributors, 
and  no  doubt  very  excellent  results  can  be  obtained  by  these; 
but,  on  the  other  hand,  the  experience  of  the  last  ten  years 
is  conclusive  to  my  mind  that  such  distributors  are  by  no 
means  essential.  Good  results  can  be  obtained  wtih  a  mini- 
mum of  nuisance  or  smell,  which  need  not  extend  beyond 
the  works,  by  ordinary  distributors,  supposing  the  scheme 
be  a  properly  designed  one. 

Tests  and  Standards 

Another  point  which  has  come  prominently  under  my 
notice  is  the  question  of  the  testing  of  the  quality  of  effluents 
us  discharged  in  a  county  where  much  sewage  work  has 
been  done,  and  where  many  samples  are  obtained  each  quar- 
ter, a  vast  amount  of  experience  has  collected,  and  suffice 
it  to  say  that  even  before  the  Report  of  the  Royal  Commis- 
sion expressing  its  opinion  as  to  the  tests  which  should  be 
applied  to  effluents,  I  have  myself  become  perfectly  satis- 
fied with  tests  previously  available.  I  carried  out,  at  the 
request  of  the  Royal  Commission,  a  series  of  tests  for  dis- 
solved oxygen  in  effluents.  With  care  and  experience  I  be- 
lieve that  such  tests  may  be  applied  with  a  fair  degree  of 
accuracy;  but,  after  allowing  this,  it  seems  to  me  that  the 
nature  of  the  test  is  such  that  it  can  hardly  be  considered 
applicable  for  the  use  of  the  sewage  manager  under  ordinary 
conditions.  Neither  do  I  think  that  the  results  obtained 
are  commensurate  with  the  difficulties  and  time  taken  up  by 
the  test.  Personally,  I  am  perfectly  content  to  form  my 
opinion  as  to  the  polluting  character  or  otherwise  of  an  efflu- 
ent by  the  amount  of  suspended  matter  in  it,  the  amount  of 
oxygen  absorbed  in  four  hours,  and  the  quantity  of  nitric 
nitrogen.  I  am  also  in  the  habit  of  carrying  out  incubation 
experiments,  and  of  estimating  the  free  and  organic  am- 
monias; but  though  these  are  useful,  and  no  doubt  aflord  a 
certain  amount  of  additional  information,  the  three  tests  I 
previously  mentioned,  speedily  and  easily  applied  as  they 
are,  appear  to  me  to  be  the  most  applicable  for  general  use. 
But  in  judging  of  the  character  of  an  effluent,  what  we  have 
now  to  consider  largely  is  the  question  whether  or  not  the 
amenities  of  those  living  near  or  having  rights  in  the  stream 
are  respected,  and  the  very  simple  test,  applicable  in  nearly 
every  instance,  of  allowing  the  effluent  to  flow  in  and  out  of 
a  tank  in  which  ordinary  coarse  fish  are  kept,  is,  in  my 
opinion,  one  of  the  best,  and  at  the  same  time  an  object  les- 
son to  the  public.  In  many  of  the  works  I  supervise  this  fish 
test  is  carried  out.  If  the  fish  remain  for  months  alive  and 
well,  obviously  there  is  nothing  passing  into  the  stream 
which  is  likely  to  be  fatal  to  fish  life,  while  if  anything  hap- 
pens to  them  the  daily  inspection  of  the  fish  tank  will  in  it- 
self be  an  intimation  that  the  matter  requires  investigation. 

Nuisances  From  Sewage  Works 
In  addition  to  the  works  with  which  I  have  been  asso- 
ciated for  the  purification  of  sewage,  it  has  been  my  lot  to 
have  been  engaged  in  a  considerable  number  of  actions  at 
law  in  reference  to  nuisances  from  sewage  works.  In  the 
pre-bacterial  days  many  actions  took  place  on  the  ground 
that  nuisance  was  caused  by  sewage  farms  to  residents  in  the 
neighbourhood,  and  when  this  was  so,  it  was  nearly  always 
due  to  the  neglect  of  some  reasonable  precautions  in  the  re- 
ception of  the  sewage,  or  with  the  way  it  was  dealt  with  on 
land.  In  the  case  of  normal  sewage,  nuisance  rarely  occurred 
unless  the  land  was  unsuitable  in  itself,  or  the  sewage,  was 
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applied   ill   such   a  way   that   lagoons  of   crude   sewage   were 
formed,  which,  in  hot  weather,  gave  rise  to  nuisance. 

When  bacterial  installations  first  came  into  vogue  it 
was  felt  that  the  septic  tank  might  be  a  nuisance,  and  care 
was  taken  in  the  early  installations  to  cover  such  tanks 
completely  in.  In  fact,  it  was  laid  down  that  the  covering 
in  of  the  tanks  was  almost  a  necessity.  Later,  however,  it 
was  found  that,  except  under  special  circumstances,  where 
such  tanks  were  close  to  buildings,  this  precaution  was  un- 
necessary; but  for  all  that,  troubles  even  of  late  have  still 
arisen  under  special  circumstances.  In  the  hot  year  of  1911, 
when  the  temperature  in  the  middle  of  the  summer  was  very 
high  for  many  days,  conditions  arose  which  produced  nuis- 
ance under  many  circumstances  hitherto  unsuspected.  Simi- 
lar conditions  have  arisen  in  cases  where  the  sewage  to  be 
treated  is  of  a  special  character;  for  instance,  when  it  con- 
tains much  brewery,  tannery  or  fellmongers'  waste.  In  the 
case  of  the  huge  installation  of  the  Birmingham,  Tame  and 
Rea  Drainage  Board,  a  serious  nuisance  occurred  for  a  long 
distance  around  the  works  in  the  summer  of  1911,  and  this 
required  special  treatment  in  deodorising  the  sewage  so  that 
nuisance  might  be  avoided.  Difficulties  have  also  occurred 
at  Stratford-on-Avon,  Nuneaton  and  several  other  places, 
and  it  has  been  found  necessary  under  these  special  circum- 
stances, whether  of  character  of  the  sewage  or  meteorologi- 
cal conditions,  at  times  to  deal  with  the  sewage  to  prevent 
undue  putrefaction.  Mr.  Watson,  at  Birmingham,  found  that 
a  minute  quantity  of  hypochlorite  should  be  added  to  the 
sewage,  which  would  prevent  the  nuisance  arising  from  the 
fifty  or  sixty  acres  of  sewage  bed  without  in  any  way  inter- 
fering with  the  bacterial  treatment  of  the  sewage. 

It  is  obvious  that  when  a  new  state  of  conditions  comes 
into  operation,  unexpected  difficulties  will  arise,  and  I  quote 
these  cases  as  evidence  of  the  amount  of  skill  and  experience 
necessary  in  those  having  to  deal  with  such   works. 

Difficulties  in  Treatment 
I  may  also  mention  here  two  interesting  cases  which 
came  under  my  observation  of  unexpected  difficulties  occur- 
ring in  bacterial  installations  in  rural  districts.  A  bacterial 
plant  was  laid  down,  and  dealt  quite  effectively  with  the 
sewage  of  the  community.  In  a  short  time,  however,  a  new 
gasworks  was  laid  down  in  the  rural  district  for  the  supply 
of  a  neighbouring  city.  The  waste  waters  from  this  gas- 
works were  turned  into  the  sewers,  and  in  a  very  short  time 
after  the  works  were  opened  the  beds  were  absolutely  and 
completely  sterilised.  Efforts  were  made  to  so  deal  with  the 
waste  that  its  deleterious  effects  could  be  neutralised,  but 
with  no  efTect,  and  the  waste  gas  washings  had  to  be  taken 
from  the  sewer  and  diverted  elsewhere,  when,  in  course  of 
time,  the  efficiency  of  the  beds  was  restored.  In  another 
case,  a  most  excellent  works,  up  to  date  in  all  respects,  re- 
ceived, at  times,  waste  from  a  large  tannery,  with  the  result 
that,  despite  effective  tank  treatment,  so  much  animal  solid 
matter  got  on  to  the  beds  that  they  were  rendered  useless. 
Here,  again,  by  dealing  specially  with  the  waste  matters  be- 
fore discharge  into  the  sewer,  the  efficacy  of  the  plant  again 
became  normal. 

Necessity  for  Extensions 
When  a  local  authority  has  spent  a  considerable  sum  of 
money  in  laying  down  a  plant  for  dealing  with  sewage,  and 
both  the  members  of  the  body  and  others  concerned  are 
satisfied  with  the  results  produced,  it  is  extremely  difficult,  I 
have  found,  to  get  the  body  to  understand  that  if  a  rapid  in- 
crease of  population  takes  place  a  corresponding  increase  in 
the  means  of  purification  must  also  be  effected.  Even  with 
every  desire  to  do  what  is .  necessary,  local  authorities  are 
apt  to  allow  their  plant  to  become  somewhat  ineffective,  by 
not  taking  steps  sufficiently  early  to  increase  its  power  as  re- 


quired. I  know  of  a  city  whose  population  increased  in  fif- 
teen years  from  58,000  to  over  100,000.  The  sewage  works 
were  originally  well  adapted  for  their  purpose,  and  did  excel- 
lent work.  Though  extensions  were  made,  they  were  not 
made  as  fast  as  the  increase  of  population  occurred,  with  the 
result  that  the  continued  deterioration  of  the  effluent  and  of 
the  river  into  which  it  flowed  became  marked.  Nothing  is  so 
uneconomical  as  overwork,  whether  it  be  of  the  individual 
or  of  a  scientific  plant,  and  it  is  important  for  all  those  con- 
nected with  sewage  works  management  to  be  ready  to  grasp 
the  situation  and  advise  as  to  the  importance  of  extensions 
being  made  before  they  are  proved  to  be  absolutely  neces- 
sary. Before  I  pass  away  from  this  part  of  the  subject  I 
should  just  like  to  call  attention  to  one  other  matter.  That 
is,  though  we  now  generally  understand  the  purification  of 
sewage  to  be  due  to  biological  processes,  we  are  still  apt  to 
consider  that  the  forces  at  work  are  chiefly  micro-organisms. 
The  work,  however,  which  has  been  done  by  some  of  the 
members  of  this  society — and  particularly  Mr.  Bell's  work  on 
"the  influence  of  podura  on  the  efficiency  of  action  of  filters" 
— is  so  marked  and  so  important  that  in  any  resume  brought 
up  to  date  it  should  not  be  left  without  mention. 

Importance  of  Good  Management 
An  important  point  is  that  of  good  management.  In  a 
recent  report  I  called  attention  to  the  management  of  sewage 
works,  and  stated  as  follows:  "Every  year  I  supervise  the 
work  of  sewage  disposal  plant  I  become  more  imbued  with 
the  idea  that  the  crux  of  the  matter  is  the  question  on  man- 
agement. Works  constructed  in  the  most  scientific  manner, 
with  every  up-to-date  appliance,  will,  if  not  efficiently  man- 
aged, frequently  become  ineffectual;  while,  on  the  other 
hand,  given  good  management,  a  small  area  of  land,  or  sec- 
ondary bacterial  installation  will  often  produce  a  good  re- 
sult. It  is  very  unfortunate  that  many  bodies  do  not  grasp 
this  fact.  They  spend  considerable  sums  in  laying  down 
works,  and  appear  to  think  that  these  should  go  on  auto- 
matically. As  a  matter  of  fact,  much  expense  is  entailed  by 
forgetting  that  management  is  equally  important  with  good 
construction  of  works.  It  is  obvious  that  scientifically  de- 
signed plant  cannot  be  with  safety  left  to  a  la'bourer;  and 
yet  in  some  instances  I  have  known  this  to  be  done,  and 
works  originally  well  designed  be  blamed  for  the  unsatis- 
factory results  obtained." 

As  in  the  case  of  human  beings,  what  is  continually 
sought  for  is  the  "inens  sana  in  corpore  sano,"  so  the  ideal  for 
reaching  the  best  result  in  a  sewage  works  should  be  the  at- 
taining of  the  scientifically  constructed  works,  dealt  with  by 
a  conscientious  and  well-skilled  manager. 


The  Thirty-Fourth  Annual  Meeting  of  the  American 
Waterworks  Association  is  to  be  held  in  Philadelphia,  Pa., 
May  11  to  15  next.  Particulars  of  the  meeting  may  be  ob- 
tained from  the  Secretary,  Mr.  J.  M.  Devon,  Troy,  N.Y. 


The  next  issue  of  the  Contract  Record  and  Engineering 
Review  (March  5)  will  contain  a  report  of  the  annual  con- 
vention of  the  Ontario  Good  Roads  Association,  which  is  now 
being  held  (February  24  to  36)  at  the  York  County  head- 
quarters, 57  Adelaide  Street  East. 


Messrs.  Langman  &  Williams,  architects,  have  opened 
an  office  at  194  Carlton  street,  Toronto.  The  partners  are 
Mr.  Percy  Langman  and  Mr.  E.  J.  Williams.  The  former 
was  associated  for  some  time  with  the  Provincial  Works  De- 
partment at  Toronto  and  at  an  earlier  date  with  Messrs. 
Langley  &  Howland,  while  Mr.  Williams  has  been  with  the 
Dominion  Realty  Company  and  the  Hydro-electric  Commis- 
sion. 
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Problems    of     the    Waterproofing    Engineer 

Why  Concrete  Needs  to  be  Waterproofed— Up-to-date  Methods  Discussed 
—  Decoration  of  Exterior  Concrete  Walls  and  Treatment  of  Cement  Floors 

Contributed  by  Wm.  H.  Evans' 

Third,  because  there  are  still  on  the  market  a  few  uii- 


IT  is  surprising  how  many  engaged  constructively 
in  the  building  world  are  unfamiliar  with  the  up- 
to-date  methods  of  decorating  and  waterproofing 
concrete  structures,  and  because  of  their  unfami- 
liarity  in  many  cases  have  pasted  concrete  up.  There 
are  many  reasons  for  placing  concrete  ahead  of  any 
other  building  material,  but  the  writer  will  only  dwell 
on  the  three  above-mentioned  subjects. 

In  the  issue  of  the  Contract  Record  for  I'ebruary  11, 
Mr.  Gresser  contributed  a  lengthy  article  on  the  same 
subject.  As  several  of  his  statements  were  very  strong 
and  to  my  mind  (unintentionally)  misleading,  I  am 
forced  as  a  practical  waterproofing  engineer  to  write 
this  article  pointing  out  to  those  who  have  read  his 
contribution  the  other  side  of  the  story.  I  trust  that 
readers  as  well  as  Mr.  Gresser  will  carefully  consider 
my  arguments. 

His  introductory  remarks  were  correct.  Cement 
construction  does  require  great  care.  Unfortunately 
the  impression  has  gone  abroad  that  it  requires  only 
unskilled  labor  to  erect  concrete  structures.  That  or- 
dinary laborers  are  used  in  concrete  work,  while  in 
brick  structures  high-priced  bricklavers  would  be  re- 
quired, is  quite  true,  but  the  real  difference  comes  in 
where  the  superintendent  is  concerned.  The  man  in 
charge  of  a  bricklaying  crew  owes  his  position  to  his 
success  in  getting  work  out  of  his  men,  which  is  all  that 
is  required  of  him,  as  the  materials  are  of  such  a  nature 
that  all  they  require  is  careful  laying-up  to  develop 
their  entire  strength.  Such  a  foreman  would  be  abso- 
lutely worthless  in  charge  of  concrete  work,  for  his 
"hurry  up"  methods  are  not  conducive  to  the  best  re- 
sults. 

There  is  nothing  problematic  about  the  strength  of 
good  concrete  any  more  than  there  is  about  the 
strength  of  brick  or  stone.  The  only  trouble  is  that  we 
must  assume  the  work  will  be  well  done,  and  this  only 
good,  intellieent  supervision  will  accomplish.  If  the 
work  is  not  properly  done,  or  if  through  ignorance  or 
carelessness  poor  materials  lacking  in  streneth  are 
used,  the  concrete  will  be  brought  to  nauerht.  just  the 
same  as  if  sun-dried  bricks  were  nsed  instead  of  gran- 
ite, or  wooden  beams  were  substituted  for  steel  girders. 
It  is  in  the  construction  end  of  the  building  wherein 
the  greatest  resnonsibilitv  lies,  and  here  the  utmost  ex- 
perience and  skilled  supervision  is  needed :  in  fact  one 
poor  batch  of  concrete  might  mean  disaster  to  a  struc- 
ture. 

Many  arguments  have  been  raised  against  water- 
proofing compounds  and  liquids.  It  is  a  recoenized 
fact  throuErhout  the  entire  construction  world  that  ma- 
terials which  are  to  enter  a  structure  under  the  process 
of  erection  should  be  tested.  Waterproofine.  prob- 
ahlv  more  than  any  other  material,  demands  this  atten- 
tion. First,  because  as  a  matter  of  fact  there  are  so  few 
who  reallv  know  what  the  results  of  the  conditions 
imposed  will  be.  Second,  because  of  the  wide  varia- 
tion in  the  manv  brands  of  waterproofings,  and  even 
between    the   different   batches   of  the    same    brand. 
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scrupulous  dealers  who  are  not  as  careful  of  the  pro- 
ducts they  put  on  the  market  as  they  might  be. 

Architects  and  engineers,  as  well  as  the  public, 
may  be  pardoned  if  they  have  failed  to  realize  the 
wide  influence  which  has  been  exerted  in  recent  years 
by  the  leading  waterproofing  companies,  not  only  in 
matters  relating  to  their  specifications,  but  also  in  the 
development  of  ideas  for  the  safety,  help  and  comfort 
of  the  public.  Their  failure  to  realize  may  be  easily 
explained.  On  the  market  at  the  present  time  are  hun- 
dreds of  brands  of  waterproofing,  all  claiming  to  be  the 
right  one,  with  prices  ranging  from  four  cents  to  fif- 
teen cents  per  pound.  The  practice  of  most  manufac- 
turers apparently  is  to  sell  their  products,  get  all 
there  is  in  it,  and  get  out  with  their  profits  before 
their  products  have  had  a  chance  to  fail.  Architects, 
engineers  and  the  public  have  been  stung  so  often 
that  they  have  become  sceptical,  with  the  result  that 
the  real  ones  have  had  hard  times  in  gaining  recog- 
nition.- We  take  issue  with  Mr.  Gresser  in  his  state- 
ments that  waterproofings,  compounds  or  liquids, 
when  added  to  the  cement  will  weaken  the  mass  and 
cause  it  to  deteriorate  and  affect  the  re-inforcing. 
Mr.  Gresser  was  probably  referring  to  the  less  reli- 
able brands  of  waterproofing,  because  I  can  prove  U. 
him  and  readers  of  the  Contract  Record  that  there  arc 
waterproofing  compounds  that  have  been  put  on  tl'.e 
market  after  years  of  research  work,  that  will  water- 
proof concrete  absolutely,  and  instead  of  causing  the 
concrete  to  deteriorate  will  increase  the  tensile 
strength.  The  result  is  imperishable  concrete  struc- 
tures. 

The  part  that  cement  plays  in  concrete  construc- 
tion is  the  most  important  one.  Its  work  starts  when 
the  water  is  added,  and  it  plays  the  part  of  a  medium 
for  uniting  cohesively  and  adhesively  members  of 
masonry  and  aggregates  of  concrete,  but  it  is  not  cap- 
able of  carrying  its  part  and,  therefore,  must  liave  an 
assistant,  because  the  value  of  Portland  cement  as  a 
medium  for  uniting  cohesively  and  adhesively  mem- 
bers of  masonry  and  aggregates  of  concrete  lies 
wholly  with  its  colloids.  These  latter  are  the  glues 
or  jelly-like  crystalizing  properties  that  are  contained 
in  the  substance  of  the  cement  clinker,  and  which  arc 
set  free  by  the  water.  As  this  is  insufficient  to  secure 
impermeability,  it  is  the  cause  of  the  more  or  less 
common  belief  that  Portland  cements  are  incapable, 
by  themselves  of  producing  non-porous,  waterproof 
and  damp-proof  work.  If  we  look  around  us  we  will 
see  the  truth  of  this,  wherein  as  already  stated,  the 
value  of  Portland  cement  lies  wholly  with  its  colloids; 
and  as  the  cement  does  not  contain  sufficient  colloids 
to  secure  waterproof  concrete,  we  will  have  to  call  to 
its  aid  a  mineral  substance  in  a  true  colloid  composi- 
tion, which  when  added  to  the  cement  will  produce 
perfect  water-tight  concrete  construction.  The  min 
eral  substance  will  have  to  be  in  the  form  of  a  water- 
proofing material.  It  may  take  some  time  for  this 
idea  to  fasten  itself  upon  the  minds  of  those  who  arc 
engaged  constructively,  but  in  the  end  it  will  be  ob- 
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vioiis  for  those  who  have  followed  cement  waterproof- 
ing from  its  inception  know  that  a  chemical  must  be 
added  to  the  cement  that  will  assemble  the  aggre- 
gates into  a  dense  body  before  it  is  waterproof. 

A  great  many  are  under  the  impression  that  only 
cheap  construction  needs  waterproofing,  and  that  the 
use  of  high-grade  materials  and  workmanship  will  as- 
sure water-tight  results.  The  results  are  produced  by 
such  methods  in  just  enough  cases  to  give  some  color 
to  the  theory  that  this  method  is  a  safe  one,  but  inves- 
tigation of  any  considerable  number  of  such  instances 
will  show  clearly  that  the  waterproof  result  is  the  ex- 
ception and  not  the  rule.  Having  proved  that  water- 
proofing precautions  are  necessary,  the  next  question 
is  the  method  of  waterproofing  to  be  used.  There  are 
two  methods  of  attacking  the  problem.  The  mem- 
brane method  which  derives  its  name  from  the  man- 
ner in  which  the  continuous  elastic,  impervious  sheet 
of  bituminous  material  or  patent  compound  surrounds 
the  structure  to  be  waterproofed.  The  materials  used 
for  this  form  of  waterproofing  are  coal-tar  pitch,  as- 
phalts, asphalt  mastic  and  specially-prepared  com- 
pounds. The  pitch  and  asphalt  are  applied  hot  in  the 
majority  of  cases,  and  where  severe  conditions  are  to 
be  provided  for,  layers  of  felt  or  burlap  are  used  with 
the  preparations,  and  as  many  as  seven  layers.  For 
the  exclusion  of  ordinary  dampness  two  or  more  coats 
of  the  preparation  without  the  felt  may  be  used  direct- 
ly upon  the  surface  to  be  protected. 

The  membrane  method  is  easily  injured  during 
construction.  If  punctured  by  accident,  or  disintegra- 
tion later  by  the  earth  fluids,  water  is  likely  to  pene- 
trate the  wall  many  feet  distant  from  the  actual  break, 
and  the  membrane  can  practically  never  be  reached 
and  repaired.  The  membrane  method  calls,  in  some 
cases,  for  expensive  protective  or  retaining  walls,  re- 
quiring additional  excavation  and  taking  up  valuable 
space.  All  this  is  unnecessary  where  an  integral  or  a 
waterproof  cement  facing  is  used. 

The  integral  method  takes  its  name  from  the  mean- 
ing of  the  word,  the  waterproofing  material  becoming 
part  of  the  whole,  and  the  entire  mass  of  concrete  or 
mortar  being  afifected  throughout,  as  distinguished 
from  the  use  of  a  separate  and  individual  protective 
coating.  The  effect  desired  is  produced  by  properly 
grading  the  aggregates  themselves  and  then  adding 
special  preparations  in  the  form  of  liquids,  pastes  or 
powders,  either  to  the  water  used  in  mixing  the  con- 
crete or  to  the  cement  before  wetting.  A  further  ex- 
tension of  the  integral  method  might  include  the  ap- 
plication of  waterproofed  mortars  to  ordinary  mass 
work,  where  the  mortar  coating  becomes  an  insepar- 
able part  of  the  mass.  It  must  not  be  surmised  that 
an  integral  waterproofing  material  will  make  a  poor 
or  lean  grade  of  concrete  waterproof,  although  it  may 
serve  to  render  it  less  susceptible  to  ordinary  damp- 
ness. 

The  success  or  failure  of  any  firm,  and  their  plans 
and  reputation,  depend  more  on  the  people  entrusted 
with  their  work.  To  entrust  waterproof  work  to  com- 
mon laborers  under  the  impression  that  it  is  rough 
work  anybody  can  do,  is  to  invite  failure. 

Waterproofing  is  usually  an  engineering  problem 
required  patience  and  painstaking  methods,  without 
which  no  System  has  ever  1)een  able  to  effect  reliable 
results,  yet  any  experienced  cement  worker  can  per- 
form the  work  if  he  will  use  his  head  with  his  hands, 
and  will  stand  for  nothing  short  of  thoroughness  in 
the  preparation  of  his  surfaces,  selection  of  ingredi- 
ents and  in  the  workmanship.     Several  of  the  reliable 


manufacturers  will  take  your  contract  to  waterproof, 
damp-proof,  decorate  the  concrete  walls  for  water- 
proofing, treat  cement  floors  for  dustproofing.  As  an 
alternative  they  will  send  one  of  their  engineers  who 
is  well-trained  on  the  subject  to  supervise  the  work  at 
normal  cost  where  the  work  is  not  done  by  them,  and 
in  l)oth  cases  will  guarantee  the  work,  which  proves 
their  faith  in  their  materials.  Many  are  under  the  im- 
pression that  their  buildings  do  not  require  water- 
proofing above  grade,  especially  concrete  buildings. 
To  this  I  will  reply  that  when  concrete  breaks  down, 
(in  the  majority  of  cases  it  happens  in  the  winter  and 
spring),  this  is  due  to  the  fact  that  concrete  absorbs 
moisture  which  freezes  and  expands,  then  it  thaws 
and  the  obvious  result  is  a  disintegration  of  the  con- 
crete, frequent  crumbling  and  the  appearance  of  large 
cracks  as  the  water  forces  itself  to  the  surface.  This  is 
especially  true  in  retaining  walls,  abutments,  etc.  It 
also  explains  why  the  interior  of  buildings  is  frequent- 
ly damp,  even  when  built  of  hollow-tile  blocks.  The 
reason  why  concrete  sub-structure  walls  hold  better 
than  elsewhere  is  because  the  walls  are  below  grade. 
The  water  may  seep  through  these  walls  without  ma- 
terially injuring  the  qoncrete  because  it  does  not 
freeze. 

Conditions  to  Provide  for  in  use  of  Porous   Materials 

In  the  use  of  porous  building  materials  there  may 
be  two  conditions  to  be  provided  for  in  keeping  out 
water  or  dampness.  First,  water  pressure  to  be  re- 
sisted, and  actual  entrance  or  percolation  of  water 
prevented.  Second,  a  gradual  absorption  of  water  by 
the  materials,  due  to  porosity  and  capillary  attrac- 
tion. While  water  may  not  seem  to  be  present  in  the 
material  upon  inspection  of  visible  surfaces,  it  is  never- 
theless present  and  is  being  constantly  evaporated 
away  from  the  surfaces  in  contact  with  moving  air.  A 
concrete  wall  may  give  dut  dampness  to  a  room  even 
if  the  material  is  of  such  a  nature  that  percolation  of 
water  through  the  wall  does  not  actually  take  place. 
Provision  against  the  first  of  these  conditions  is  corn- 
only  referred  to  as  "waterproofing,"  while  protection 
in  the  second  condition  is  called  "damp-proofing." 
While  on  the  subject  of  waterproofing  as  it  pertains 
to  concrete  I  will  cite  the  precaution  necessary  to 
make  the  structure  sanitary,  dry  and  a  healthy  place 
in  which  to  work  or  live.  Possibly  the  first  considera- 
tion should  be  that  of  the  location  in  which  you  are 
going  to  build.  It  goes  without  saying  that  if  we  dig 
a  hole  in  low  ground,  the  hole  will  fill  with  water, 
either  when  dug  or  after  the  first  spell  of  wet  weather. 

A  cellar  placed  in  a  similar  location  would  be  sub- 
jected to  the  action  of  water  varying  from  a  percept- 
ible water  pressure  down  to  ordinary  dampness,  de- 
pending upon  the  ability  of  the  surrounding  earth  to 
carry  away  the  water.  Such  a  cellar  should  be  pro- 
vided with  integral  waterproofed  concrete  walls  and 
floor,  in  such  a  manner  that  water  will  neither  en- 
ter the  cellar  nor  be  transmitted  to  the  building  walls 
above.  The  side  walls  of  the  building  above  grade 
should  be  constructed  in  such  a  manner  that  water 
from  storms  will  not  be  absorbed  and  pass  tluough 
into  the  interior  of  the  building.  This  can  be  done  by 
applying  two  heavy  coats  of  a  damp-resisting  paint 
of  such  a  nature  that  when  applied  it  will  remain  tacky 
and  form  a  perfect  bond  for  the  plaster. 

Whenever  moisture  penetrates  a  piece  of  reinforced 
concrete,  the  corrosion  of  the  reinforcing  member  is 
absolutely  certain  to  result,  and  the  corrosion  once 
established  contains  within  itself  the  elements  of  an 
unending  existence  while  moisture  is  present.     Then 
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follows  the  breaking  of  the  bond  between  tlie  metal 
and  the  concrete,  the  weakening  of  the  structure, 
cracked  and  sagging  floors,  insecure  dams,  unsafe  re- 
taining walls  and  general  decay.  Concrete  has  come 
to  stay,  and  waterproofed  concrete  is  the  best  metiidd 
of  construction  ever  devised  by  man;  it  is  fireproof, 
sanitary   and   practically   indestructible. 

There  is  only  one  way  to  do  a  thing  right,  and 
tiiat  is  to  do  it  right  from  the  beginning.  Work, 
worry  and  repair  may  make  a  bad  job  better,  Init 
they  never  made  a  bad  job  good. 

It  is  especially  true  in  concrete  construction, 
where  the  work  was  apparently  well  dcjne,  the  mixture 
was  right  and  the  weather  conditions  ideal  to  produce 
a  lasting,  permanent  concrete  structure,  and  yet  with- 
in a  few  years  the  structure  or  retaining  wall  has 
failed.  Ask  the  engineer  the  reason  and  he  will  in- 
variably tell  you  it  was  due  to  the  porosity  of  the 
concrete.  Frost  and  water  have  done  their  deadly 
work  and  in  many  cases  new  structures  are  neces- 
sary to  replace  the  old. 

Take  the  cost  of  the  failure,  the  cost  of  repairs,  or 
the  cost  of  a  new  structure,  and  figure  it  out  yourself. 
It  would  have  cost  a  little  more  in  the  first  place  to 
have  built  the  wall  or  structure  of  waterproofed  ma- 
terials which  would  have  defied  the  ravages  of  frost, 
])Ut  once  built  tliey  would  have  been  as  lasting  as  the 
Rock  of  Gibraltar.  No  repairs,  no  expenses,  no 
dangers. 

Waterproofed  concrete  cannot  take  up  any  appre- 
ciable amount  of  water,  and  consequently  cannot 
freeze  and  expand  with  resultant  disintegration, 
crumbling  and  cracking..  Practically  the  only  other 
cause  for  tiie  disintegration  of  concrete,  besides  its 
permeability  is  inferior  cement.  The  durability  of 
concrete  depends  wholly  on  its  density  and  hardness. 
Density  is  the  word  that  every  architect,  engineer 
and  cement  user  should  have  illuminated  on  an  elec- 
tric sign  over  his  desk  and  underneath  should  be  "co'- 
loidal  waterproofer;"  the  greatest  densifier  in  the 
world,  because  it  is  cement's  assistant  in  the  wonder- 
ful play  called  "perfect  concrete,"  and  the  honors  be- 
long to  the  manufacturers  whose  days  in  the  dark 
were  spent  in  a  vast  amount  of  research  work  to  in- 
vent the  lacking  material  to  be  incorporated  into  tlie 
cement  that  would  not  weaken  the  tensile  strength, 
retard  or  accelerate  its  action. 

The  colloidal  waterproofer  as  described  above  has 
a  past,  present  and  future.  I  have  successfully  water- 
proofed many  substructures  where  the  water  pressure 
was  severe.  The  structures  are  bone  dry  to-day,  and 
show  no  signs  of  deterioration  as  Mr.  Gresser  claims 
waterproofing  materials  will  do.  It  is  at  present  be- 
ing successfully  used  all  over  the  country  by  archi- 
tects, engineers  and  cement  users,  who  after  careful 
investigation  have  recommended  it  for  their  water- 
proofing work.  Its  future  cannot  be  anything  but  a 
success  as  the  architectural  and  engineering  profes- 
sion is  duty  bound  to  specify  materials  of  merit. 
Others  will  follow  their  footsteps,  and  by  so  doing 
will  use  a  material  that  has  made  for  itse'.f  a  "universal 
success." 

Decorating  concrete  has  met  with  many  failures 
which  can  be  easily  explained.  Concrete  surfaces  ex- 
posed siiould  not  be  decorated  until  the  surfaces  to 
he  painted  have  aged  six  months.  The  concrete  car- 
ries moisture  up  to  that  age ;  any  paint  applied  to  tlie 
exterior  of  a  concrete  surface  before  that  time  will 
be  lifted  from  the  surface  by  the  moisture  working  its 
way  to  the  moving  air.    The  alkalies  in  the  cement  will 


destroy  the  vehicle  and  cause  the  paint  to  flake  from 
the  surface.  To  obtain  perfect  decorated  concrete 
surfaces  the  following,  if  carefully  followed,  will  give 
the  results:  First,  see  that  the  concrete  is  properly 
aged.  Second,  that  the  surfaces  to  be  decorated  are 
l>erfectly  dry.  Third,  first  apply  a  priming  coat  of  a 
material  of  a  cement  bodj'  and  a  china-wood  oil  ve- 
hicle. The  primer  penetrates  into  the  voids  in  the 
surface  and  fills  a'.l  the  fibrous  channels  which  would 
otherwise  allow  the  percolation  of  seepage  water. 
-After  this  priming  coat  has  dried  for  forty-eight  hours 
in  good  drying  weather,  second  coat  with  a  cement 
paint  carrying  the  same  vehicle.  These  materials  can 
be  obtained  in  open  market  in  many  different  shades 
aud  are  manufactured  by  leading  waterproofing  and 
damp-proof  concerns  that  will  stand  back  of  their, 
materials. 

Cement  floors,  no  matter  how  carefully  prepared, 
will  dust;  oil  and  grease  will  penetrate  the  surface 
and  cause  the  cement  to  disintegrate.  The  treatment 
of  cement  floors  has  passed  the  infancy  stage.  Thous- 
ands of  cement  floors  have  been  made  dustproof,  oil- 
proof  and  waterproof  all  over  the  country,  and  it  is 
a  recognized  fact  that  cement  filler  and  cement  floor 
paint  as  manufactured  by  reliable  concerns  are  staple. 
Their  trial  has  ended,  and  for  the  benefit  of  those 
who  are  not  familiar  with  these  materials  I  will  say 
that  they  have  been  successfully  used  in  garages 
(where  heavy  automobiles  with  chains  on  the  tires 
are  constantly  running  over  them),  hospitals,  hotels, 
power  houses,  office  buildings,  loft -buildings,  school 
houses,  sugar  refineries,  printing  establishments,  and 
in  hundreds  of  other  types  of  buildings  with  an  un- 
broken success.  In  the  Woolworth  Building,  New 
York  City,  the  tallest  and  largest  office  building  in 
the  world,  the  floors  are  painted.  The  World's  tower 
building,  the  tallest  loft  building  in  the  world,  have 
the  floors  painted,  the  St.  Lawrence  Sugar  Refineries. 
Montreal,  have  the  floors  painted  and  dustproofed. 
The  Panama  Canal  Commission  have  used  thousands 
of  gallons.  I  illustrate  the  above  structure  so  that  my 
readers  can  verify  my  statements.  My  experience  has 
l)een  vast  and  practical ;  some  of  the  largest  and  most 
difficult  waterproofing  operations  have  been  success- 
fully made  watertight  under  my  supervision,  and  by 
the  methods  above  described.  So  you,  my  readers, 
are  taking  no  chances  by  following  my  methods,  and 
I  can  assure  you  that  your  troubles  with  waterproof- 
ing, decorating  and  dustproofing  of  concrete  will  be 
ended. 


The  Canadian  pavilion  to  be  erected  at  the  l^anama- 
Pacific  International  Exposition,  to  be  held  in  San 
Francisco  next  year,  will  be  the  largest  exhibition 
building  ever  erected  by  the  Canadian  Government. 
It  will  be  340  ft.  long,  240  ft.  wide  and  50  ft.  high,  and 
the  total  expenditure  upon  building  and  contents  will 
amount  to  about  $600,000.  Mr.  George  Freeman,  a 
London  architect,  is  designing  the  structure. 


In  places  where  public  water  supplies  are  avail- 
able, little  or  no  attention  need  be  paid  to  the  quality 
of  the  water  for  concrete,  but  in  cases  where  water  has 
to  be  drawn  from  streams  or  lakes  careful  examina- 
tion should  always  be  made.  Manufacturing  eftluents, 
sewage,  and  slime  are  always  prejudicial  to  concrete, 
and  where  poor  results  follow  the  blame  is  not  iiifre- 
(|uently  laid  on  the  cement  instead  of  on  the  unsuit- 
able character  of  the  water. 
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An  Analytical  Study  of  Composition  Flooring 

Material 


By  H.  M.  Hooker,  Pittsburg 


THESE  notes  are  the  issue  of  a  two  years'  inves- 
tigation of  composition  flooring  involving  a 
personal  study  of  work  and  manufacturing 
methods  in  the  United  States,  Germany, 
France,  England,  Belgium  and  Austria.  They  aim  in 
some  measure  to  serve  two  main  purposes,  to  spread, 
more  accurate  information  as  to  composition  flooring 
and  its  characteristics,  and  to  provoke  and  stimulate 
a  much  more  careful  and  scientific  study  of  flooring- 
problems. 

For  the  last  half  century  an  improved  flooring  and 
surfacing  material  has  been  steadily  sought  in  every 
civilized  country.  Many  chemists  and  workers  in  Ger- 
many, in  the  United  States  and  in  other  countries  have 
seen  bright  prospects  for  progress  in  the  use  of  mag- 
nesia cement  products,  and  particularly  in  Germany 
have  worked  with  varying  success  toward  a  more  and 
more  perfect  flooring  surface.  The  result  is  the  so- 
called  composition  flooring  that  is  rapidly  extending 
in  use  to-day. 

History 

The  history  of  this  material,  like  that  of  many  an- 
other, has  been  one  of  apparent  early  success,  failure, 
disappointment,  advance  and  ultimate  commercial  suc- 
cess. The  basic  process  was  worked  out,  or  at  least 
given  to  the  world,  in  1866,  by  Stanislaus  Sorel  of 
Paris,  France,  who  then  took  out  patents  on  a  cement- 
ing material  composed  of  magnesia  and  chloride  of 
magnesium  as  the  two  chief  ingredients  to  which  other 
powdered  substances  could  be  added.  Somewhat  later 
"Sorel  Stone"  was  widely  hailed  as  a  valuable  addition 
to  the  building  resources  of  our  own  and  other  coun- 
tries. Experience  and  use,  however,  make  it  clear  that 
the  weathering  and  enduring  properties  necessary,  par- 
ticularly for  exterior  use,  were  missing  and  Sorel  Stone 
failed  of  its  early  promise.  It  was  not  there  with  the 
staying  qualities.  But  chemists,  manufacturers  and 
workers  had  been  gi\en  a  suggestion,  a  working  basis 
for  study,  experiment  and  effort.  From  Sorel's  basic 
compound  they  have  developed  a  permanent  floor  sur- 
face by  the  addition  and  treatment  of  different  ingredi- 
ents. Some  120  different  chemicals  and  some  88  for- 
mulas have  been  tried  out  commercially  in  this  coun- 
try alone.  It  is  mainly  due-  to  the  German  chemists, 
however,  that  a  really  desirable  commercial  material 
has  been  evolved.  Gradually,  through  improvement, 
failure  and  again  improvement,  the  border  between  a 
doubtful  and  a  really  desirable  flooring  material  was 
crossed.  This  occurred  about  seven  years  ago,  and 
since  that  time  most  of  the  German  manufacturers, 
and  there  are  now  150  of  them,  some  of  the  English 
and  the  American  manufacturers  have  been  furnishing 
a  durable,  desirable  material. 

General  Description  of  Composition  Flooring 

Composition  flooring  is  a  light-weight,  fireproof, 
resilient  covering.  It  is  laid  plastic,  usually  about  yi 
in.  thick,  and  sets  in  a  few  hours  into  a  seamless,  tough, 
warm  and  rather  quiet  mass;  in  appearance  and  feel 
not  unHke  high-grade  battleship  linoleum.  Its  joint- 
less  character  and  comparative  freedom  from  cracks 
due  to  warping,   uneven   settlement  and  vibration   of 


buildings  give  it  special  sanitary  va'.ue.  It  is  laid  over 
wood,  metal,  or  concrete,  and  adiieres  firmly  thereto. 
It  appears  in  many  colors  and  combinations  of  color 
from  black  to  a  light  pearl  gray.  Probably  98  per  cent 
of  the  work,  however,  is  red,  buft,  or  gray.  In  general, 
colors  other  than  these  tiiree  are  utilized  for  borders, 
ribbons  and  special  designs  only.  Mineral  pigments 
are  used  almost  universally,  and,  except  in  the  blues 
and  greens,  the  colors  are  fast.  Blues  and  greens  in 
the  course  of  years  fade  to  much  lighter  shades  than 
\>/hen  first  installed.  This  fading  detracts  somewhat 
from  the  appearance  of  the  work.  ])ut  does  not  accom- 
pany any  appreciable  deterioration  in  wear  or  life. 

Field  of  Use  and  Usefulness 

From  the  start  magnesia  cement  flooring  has  at- 
tracted attention  primarily  because  of  its  sanitary 
qualities.  These  it  combines  with  a  warmth,  resilience 
and  degree  of  quietness  not  possessed  by  concrete,  tile 
or  terrazzo.  It  was  first  installed  in  hospitals,  schools, 
asylums,  public  and  semi-public  buildings.  Its  use  in 
buildings    of   this   character    has    extended    more    and 
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Fig.  1. — Relative  importance  of  eighteen  floor 
properties. 

more  rapidly  during  the  past  few  years  sb  that  there 
are  to-day  probably  not  less  than  6,000  such  installa- 
tions in  this  country.  It  was  then  laid  and  tried  out 
with  a  favor  that  has  steadily  gathered  momentum  in 
other  places  where  cleanliness  has  been  a  chief  desid- 
eratum. I  refer  to  restaurants,  dairies,  candy  factories, 
hotels  and  the  service  parts  of  residences. 

To  enumerate  all  of  the  classes  of  buildings  in 
which  it  has  been  used  with  some  satisfaction  would  be 
to  mention  practically  every  type  of  fireproof  building 
in  existence.  The  following  are,  however,  types  -in 
which  it  has  to  date  demonstrated  great  usefulness: 
hospitals,  schools,  institutions,  power  plants,  stores, 
dairies,  restaurants,  hotels,  industrial  plants,  fireliouses, 
garages  and  the  service  parts  of  residences. 

It  is  extensively  used  for  wainscot,  base,  both 
treads  and  risers  of  stairs,  trim  and  even  ceiling.  It  is 
as  a  flooring,  however,  that  such  a  material  is  sub- 
jected to  the  severest  use,  and  for  this  reason  the  dis- 
cussion will  be  concentrated  upon  its  floor  value. 

Manifestly  the  usefulness  of  any  flooring  material 
rests  in  its  physical  characteristics  and  properties. 
'IMie  engineer  or  architect  who  chooses  wiselv  narrows 
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his  option  to  proved  materials.  He  then  applies  com- 
mon sense  and  makes  a  more  or  less  thougiitful,  con- 
sidered selection  of  the  material  which  will,  accordmg 
to  the  data  available,  best  answer  his  purposes.  If  he 
has  been  even  slightly  thorough  he  has  laced  many  fac- 
tors, each  of  inconstant  value,  varying  witli  the  use  to 
which  the  flooring  is  to  be  subjected,  but  each  of  which 
must  none  the  less  play  its  part  more  or  less  conscious- 
ly in  the  linal  determmation.  What  are  the  properties 
tliat  he  must  weigh  in  an  even  semi-scientihc  apprais- 
al? I  hnd  no  less  than  18  important  factors.  Tliey 
are:  1 — cleanliness — sanitary  characteristics;  2 — quiet- 
ness; 3 — immunity  from  abrasion;  4 — resilience;  5 — 
immunity  irom  slipperiness ;  6 — appearance ;  7 — degree 
waterproof;  8 — plasticity;  9 — Warmth — thermal  insu- 
lation; 10 — life — immunity  from  deterioration  with 
age;  11 — degree  acid-proof;  12 — degree  alkali-proof; 
1^ — fire  -  resistance;  14 — elasticity;  15 — crusliing 
strength;  16 — structural  strength;  17 — immunity  from 
expansion  and  contraction;  18 — lightness. 

Under  some  conditions  appearance  is  of  prime  im- 
portance; under  others,  cleanliness;  under  others,  free- 
dom from  abrasion.  But  for  the  great  majority  of 
flooring  conditions  the  relative  value  of  each  factor 
corresponds  to  its  place  in  the  above  list.  A  closer  re- 
lative valuation  is  to  be  found  in  Table  No.  1. 

The  above  table  represents  a  valuation  placed  upon 
each  characteristic  after  weighing  it  under  14  standard 
conditions  of  use  in  restaurants,  toilets,  factories,  hos- 
pitals, schools  and  residences.  No  doubt  every 
thoughtful  appraiser  will  use  slightly  dififerent  figures. 
The  general  results,  I  believe,  closely  approximate 
those  here  given. 

Comparison  of  Composition  Flooring  with  Other 
Standard  Materials 
In  the  discussion  19  flooring  materials  have  been 
ranked  in  18  different  relations.     But  what,  summing 
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it  all  up,  is  the  relative  worth  of  each  flooring  material 
under  conditions  of  normal  usage?  What  value  must 
we  assign  to  each?  Manifestly,  the  figure  will  vary 
with  the  use  to  which  the  floor  is  to  be  subjected,  and 
any  floor  problem  should  be  weighed  with  its  special 
conditions  in  mind.  Most  floors  will  approximate  one 
of  the  fourteen  types  already  discussed.  In  that  event 
if  my  appraisals  are  just,  the  computing  of  the  value 
of  each  flooring  material  for  the  place  is  merely  a  mat- 
ter of  arithmetic.  (See  Table  No.  2.)  These  data 
yield  the  following  batting  averages : 

At  the  first  glance  it  may  be  somewhat  startling  to 
note  that  even  regardless  of  cost  composition  flooring 


ranks  above  all  competitors  and  some  9  per  cent,  above 
cork  tile,  its  nearest  rival.  Were  it  a  freak,  or  an  old 
material  adapted  to  a  new  use,  this  would  be  indeed 
surprising.  But  under  the  conditions  of  its  birth  and 
growth  it  is  but  natural.  Composition  flooring  is  the 
issue  of  prolonged  scientific  effort.  The  properties 
most  to  be  desired  in  a  flooring  were  repeatedly  deter- 
mined and  checked  by  analysis,  observation  and  ex- 
periment. A  wide  range  of  materials  possessing  these 
properties  was  assembled  in  difTercnt  proportions. 
The  synthetic  building  up  of  a  composite  material 
possessing  a  happy  blend  is  the  outcome.  Composition 
js  the  result  of  a  successful  attempt  to  jump  its  com- 
petitors' liabilities  while  bringing  their  assets  into 
chemical  bond.    It  is  not  the  product  of  one  brain  or  of 


Fig.  3. — Typical  composition  flooring  and 
base  installation  on  concrete  floor. 

one  year,  but  the  issue  of  a  number  of  years  of  effort 
on  the  part  of  several  hundred  chemists  and  several 
thousand  workers  under  varied  conditions  in  many 
countries. 

Conclusion:  Composition  flooring  is  the  issue  of 
scientific  effort  to  incorporate  in  a  flooring  the  physi- 
cal characteristics  most  to  be  desired  for  any  given 
conditions.  It  is  already  a  valuable  material.  Like 
steel,  concrete  and  artificial  slate  for  many  purposes, 
it  is  of  greater  value  than  any  of  its  ingredients.  How 
rapid  its  extension  in  use  will  be  and  what  integral  im- 
provements the  future  has  in  store  depend  upon  many 
factors.  Practically  everyone  who  has  given  it  care- 
ful study  is  convinced  that  it  will  soon  be  generally  re- 
cognized and  extensively  used  as  one  of  the  valuable, 
standard  building  assets  of  this  country  and  the  world. 


According  to  a  statement  made  recently  by  Sir 
Donald  Mann,  the  agreement  between  the  Canadian 
Northern  Railway  and  the  city  of  Vancouver,  in  re- 
gard to  the  taking  over  of  False  Creek  and  develop- 
ing it  as  the  Pacific  Coast  terminus  of  the  company- 
will  be  carried  out  as  it  stands.  The  company  is  not 
seeking  any  amendments  to  that  agreement,  and  the 
bargain  will  be  completed  within  the  time  stipulated, 
which  is  now  only  a  little  over  four  years.  Sir  Don- 
ald further  stated  that  the  company  would  enter  the 
city  over  its  own  road,  although  no  definite  location 
of  tlie  route  had  yet  been  decided  on. 

The  1913  output  of  cement  in  the  United  .States 
is  estimated  at  90,000,000  bbls.  .Some  energetic  statis- 
tician has  stated  that  this  would  fill  .^29,000  freight 
cars  of  30  tons  capacity.  These  cars,  consolidated  in 
one  train,  would  reach  from  Portland,  Me.,  to  San 
I'lancisco  and  from  San  Francisco  to  Los  .\ngele.■^. 
If  these  90,000,000  bbls.  were  all  handled  in  sacks  it 
would  mean,  of  course,  360,000,000  sacks  of  95  Ihs. 
each.  If  these  were  set  end  to  end  they  would  go 
around  the  world  about  six  times. 
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Types  of  Hollow  Tile 
Manufacture 

INTERESTING  observations  on  the  above  subject  were 
contained  in  an  informative  paper  read  by  Mr.  Millard 
F.    Gibson,    Ceramic    Engineer,    National    Fireprooling 
Company,  at   the   annual   convention   of   the   Canadian 
National  Clay  Products  Association  on  January  29.     Having 
outlined  the  heads  under  which   he  proposed  to  discuss  the 
subject,  Mr.  Gibson  said: — 

The  manufacture  of  hollow  tile  hre-proofing  becomes  ex- 
tremely intricate  for  the  factory  man  because  it  is  an  opera- 
tion that  is  almost  impossible  to  standardize.  The  complexi- 
ties will  be  readily  appreciated  when  it  is  understood  that  a 
factory  equipped  to  cater  to  the  demands  of  the  trade  must 
manufacture  from  two  hundred  to  three  hundred  different 
shapes  and  sizes  ranging  in  dimensions  from  1  in.  x  12  in.  to 
10  in.  X  12  in.  and  including  lengths  from  3  in.  to  40  in.  If 
the  field  of  fire-proof  house  construction  is  entered  an  addi- 
tional fifty  to  seventy-five  shapes  and  sizes  will  be  added, 
making  a  total  of  three  hundred  to  four  hundred  and  the  total 
number  of  dies  required  from  one  hundred  to  one  hundred 
and  fifty. 

There  is  seemingly  no  absolute  limit  to  the  demands  im- 
posed on  the  manufacturer,  as  the  necessity  for  new  shapes 
is  continually  arising  owing  to  difiicult  and  necessary  steel 
framings,  and  the  demands  of  architects  and  engineers  for  ma- 
terial for  new  uses  to  conform  to  certain  required  standards. 
In  consequence  it  will  be  readily  seen  that  the  constant  change 
in  trade  demands  necessitates  a  constant  making  of  new  dies, 
and  an  adjusting  of  old  ones  and  this  lessens  the  possibility 
of  systematizing  the  clay  preparation,  general  shop  practice 
and  particularly  the  drying  and  burning  treatment. 

Type  of  Body  Desired  and  Clay  Preparation 

These  two  operations — determination  of  type  of  body 
desired,  and  clay  preparation— arc  dependent  one  upon  the 
other,  and  in  consequence  it  will  be  appropriate  to  consider 
them  in  conjunction  with  each  other. 

Hollow  tile  fire-proofing  is  specified  as:  1,  dense;  3,  semi- 
porous;  3,  full  porous,  and  the  fully  equipped  factory  is  cap- 
able of  producing  all  three  types.  Dense  hollow  tile  bodies 
are  those  in  which  the  body  is  to  all  intents  and  pur- 
poses as  nearly  vitrified  as  possible.  Semi-porous  hollow 
tile  bodies  are  those  to  which  a  proportion  of  some  carbon- 
aceous or  bituminous  substance  has  been  added  that  will  burn 
out  during  the  firing  treatment  leaving  minute  open  cells 
in  the  body.  Full  porous  hollow  tile  bodies  are  those  to 
which  have  been  .added  a  proportion  of  bituminous  matter  as 
large  as  the  plasticity  of  the  clay  will  allow.  In  many  cases 
full  porous  bodies  are  specified  2.'i  per  cent,  to  40  per  cent, 
meaning  that  these  percentages  of  the  total  volume 
of  a  cubic  inch  of  the  body  shall  l)e  voids.  The  only 
method  in  vogue  at  the  present  time  to  produce  such  a  ware 
is  to  introduce  the  required  percentages  by  volume  of  the  clay 
mixture  of  some  carbonaceous  matter  (hat  will  burn  out.  The 
carbonaceous  and  bituminous  anti-plastics  usually  added  may 
be  saw  dust,  manure,  fine  straw,  coal  slack,  ground  coke,  etc. 

in  determining  the  type  of  burned  body  required  con- 
sideration must  be  given  to  the  uses  to  which  the  finished 
pieces  will  be  put.  It  is  necessary  to  determine:  1,  what  will 
be  the  crushing  strength  per  sq.  in.  net  area  of  the  burned 
piece,  net  area  meaning  only  the  solid  portions  of  the  hollow 
tile,  exclusive  of  the  cells:  2,  weight  per  cubic  in.  of  the  burn- 
ed ware  net;  :!,  ability  of  the  ware  to  resist  heat;  4.  character 
of  the  body;  5,  building  code. 

I'"ive,  Building  Code,  2,  weight  per  cubic  in.  of  the  burned 


Fireproofing  —  Their 
and  Burning 

ware  net;  3,  ability  of  the  ware  to  resist  heat;  4,  character  of 
the  body. 

The  answer  to  above  questions  involves  a  statement  as 
to  what  is  the  best,  the  most  efficient,  type  of  hollow  tile  fire- 
proofing  to  use.  As  this  is  a  much-mooted  question 
it  will  be  dealt  with  under 

Characteristics  of  the  Burned  Ware 
It  will  be  seen  how  necessary  it  is  to  consider  what  sort 
of  body  is  to  be  ultimately  obtained  as  the  addition  of  foreign 
anti-plastics  mentioned,  saw  dust,  straw,  slack,  etc.,  influences 
the  clay  mixture;  the  clay  mixture  influences  the  working 
properties  and  the  working  properties  determine:  1,  type  of 
die  to  be  used;  3,  design  and  speed  of  machine  used;  :!,  drying 
treatment;  4,  burning  treatment.  Of  the  preparation  of  the 
clay  not  much  can  be  definitely  said  as  this  will  vary  to  a 
great  extent  in  detail  with  locality.  This  much,  however,  can 
be  said;  whatever  clay  mixture  is  decided  upon  it  must  be 
kept  homogeneous,  particularly  when  making  the  larger  sizes 
of  ware.  Only  can  liberties  be  taken  in  this  respect  with 
smaller  sizes.  Customary  practice  is  followed  in  grinding 
the  clays,  pug  mills,  disintegrators,  roll  crushers  being  used 
as  conditions  demand.  Tempering  may  be  done  in  wet  pans, 
pug  mills,  etc. 

General  Shop  Practice 
Hollow  tile  fireproofing  may  be  made  on:  1,  sewer  pipe 
presses;   2,   horizontal   steam   plunger  presses;   3,   auger  ma- 
chines— either  horizontal  or  vertical  delivery. 

This  is  quite  a  range  of  methods  but  I  should  say  the 
majority  of  ware  manufactured  at  present  is  made  on  hori- 
zontal auger  machines. 

A  discussion  of  types  of  machines  is  to  no  purpose  as  no 
one  machine  can  be  expected  to  adapt  itself  to  all  clay  con- 
ditions, and  adjustments  must  be  made  to  meet  the  demand 
of  the  locality. 

Adjustments  must  be  made  to  sewer  pipe  presses  and 
horizontal  steam  plunger  presses  to  produce  the  maximum 
amount  of  ware  with  the  least  expenditure  of  power.  Proper 
ratios  of  diameters  and  lengths  of  steam  cylinders  to  clay 
cylinders  must  be  determined.  Size  of  intake  and  exhaust 
ports  on  steam  valve  determine  speed  of  press  which  in  turn 
is  determined  by  character  of  clay  being  worked.  On  auger 
machines  the  type  of  auger  and  propeller,  the  shape  of  the 
nozzle  and  then  the  kind  of  nozzle  liners  all  depend  on  the 
character  of  the  clay  being  worked,  fineness  of  grain,  plastici- 
ty, etc.,  although  the  straight  barrel  or  nozzle  machine  is  being 
used  to-day  more  than  any  other  type.  The  call  of  the  auger 
machine  is  to  produce  the  greatest  amount  of  ware  with  the 
minimum  wear  and  tear  on  the  machine  and  the  minimum 
consumption  of  power.  Hollow  tile  imposes  a  greater  load 
on  a  machine  than  brick,  due  to  the  cores  obstructing  the  free 
issue. 

Hollow  tile  fireproofing  may  be  loaded  on  dryer  cars, 
sewer  pipe  trucks,  or  any  of  the  methods  in-  vogue. 

Hollow  Ware  Dies 

The  study  of  hollow  ware  dies  presents  the  greatest  field 
for  investigation  in  the  industry,  on  which  much  valuable  in- 
formation remains  to  he  collected,  and  of  which  voliunes 
might  be  written.  The  investment  in  dies  in  the  well  equip- 
|)ed  hollow  tile  fireproofing  factory  is  tremendous.  Not  only 
must  the  patterns,  castings,  machine  work,  be  considered  in 
determining  the  final  cost  of  the  die  but  also  the  labor  utilized 
in   adjusting  it.     Dies  may   be   of   cast   iron,   cast   steel   with 
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bridges,  of  the  same  material  or  of  macliiiie  steel.  They  may 
be  high  bridge  long  stem,  or  low  bridge  short  stem.  They 
may  be  thick  bridged  or  thin  bridged.  They  may  be  made 
with  a  short  boss  or  a  long  boss,  lined  or  unlined,  lubri- 
cated or  non-lubricated.  The  character  of  the  clay  and  the 
shape  of  the  piece  to  be  manufactured  determine  the  kind  of 
die  from  whicli  best  results  may  be  obtained  in  each  locality. 
The  friction  on  ware  being  forced  from  a  die  is  essentially 
greatest  on  the  shell  of  the  piece  while'  the  pressure  of  the 
auger  is  greatest  at- the  centre.  The  die  must  be  either  made 
or  adjusted  to  equalize  the  rate  of  flow  and  the  pressure  at 
all  points  in  the  die.  Drying  and  burning  are  the  measures 
of  correct  die  construction  and  adjustment. 

•  Characteristics  of  the  Burned  Ware 

The  ware,  having  Ijecn  l)urned  and  drawn  from  the  kilns,  in 
order  to  study  its  characteristics  it  will  be  well  to  consider 
these  under  the  diflferent  types— dense,  semi-porous  and  full 
porous.  Dense  body  ware  is  as  nearly  vitrified  as  possible; 
of  low  absorption  and  in  the  great  number  of  cases  brittle. 
Of  the  three  types  of  body  this  has  the  greatest  conductivity. 
Hollow  tile  dense  is  usually  of  thin  shells  and  thin  webs. 
This  type  of  ware  furnislies  the  required  strengtli  with  the 
least  weight  per  cu.  in.  Its  brittleness  and  high  conductivity 
are  its  drawbacks.  This  type  of  ware  is  usually  made  from 
high-grade  fire  clays  or  clays  that  are  capable  of  receiving 
severe  burning  treatment  without  presenting  distortion  of  the 
piece. 

Semi-porous  ware  has  as  a  rule  shells  and  webs  of  slightly 
increased  thickness  over  dense  ware.  This  increase  accom- 
plishes two  purposes.  1.  It  admits  of  the  introduction  of 
non-plastics  and  still  allows  easy  working  of  the  mass.  2.  It 
maintains  the  crushing  strength  per  square  inch.  Foreign 
matter  that  burns  out  of  clay  bodies  essentially  leaves  them 
weaker,  and  to  preserve  the  strength  of  shell  anxl  web  it  is 
necessary  to  make  them  thicker.  Semi-porous  ware  is  less 
brittle  than  dense,  and  of  lower  conductivity.  Its  weight  is 
slightly  increased  over  that  of  dense  ware,  being  of  slightly 
greater  absorption.  It  is  easily  laid,  easily  cut.  The  bulk  of 
the  fireproofing  manufactured  to-day  is  of  the  semi-porous 
type. 

Full  porous  ware  is  as  a  rule  from  5  per  cent,  to  12  per 
cent,  heavier  per  piece  than  semi-porous.  To  maintain  the 
strength  of  the  piece  the  shells  and  webs  are  much  thicker 
than  semi-porous.  Its  conductivity  is  the  least  of  any  of  tlic 
three  types.  It  is  a  tough,  sturdy  type  of  ware  with  the 
greatest  absorption  of  any  of  the  three  and  superimposes  a 
5  per  cent,  to  12  per  cent.,  average  7  per  cent,  greater  wall  or 
floor  load  per  square  foot  than  semi-porous.  There  is  les.s  of 
this  type  manufactured  on  this  continent  than  either  of  the 
other  two. 

The  physical  relation  of  porosity  and  absorption  in  clay 
wares  has  been  gone  into  rather  thoroughly,  and  as  deter- 
mination of  percentage  of  absorption  is  the  first  step  in  a 
porosity  test  it  will  be  well  to  consider  absorption  and  what 
it  primarily  determines,  as  porosity  is  a  secondary  deter- 
mination. 

The  widely  used  absorption  test  consists  in  soaking  the 
piece  in  water,  weighing  before  and  after,  the  gain  in  weight 
being  calculated  in  the  percentage  of  the  dry  weight.  It  has 
been  shown  by  experiment  that  a  piece  of  burned  clay,  after 
having  been  soaked  six  months  will  still  be  gaining  slightly 
in  weight,  but  that  90  per  cent,  of  the  final  total  will  have 
been  accomplished  in  forty-eight  hours;  and  this  length  of 
time  was  once  adopted  by  the  N.  B.  M.  A.  as  standard. 

The  length  of  soaking  period  and  absorption  depends  on 
1,  pressure;  2,  size  of  piece;  3,  porosity.  A  given  piece  will 
have  a  greater  gain  if  soaked  in  a  receptacle  under  a  vacuum 
pump  than  if  soaked  at  atmospheric  pressure,  as  the  absence 


of  air  in  the  pores  under  the  pump  allows  water  to  complete- 
ly fill  them. 

Actual  absorption  is  only  used  in  determining  or  com- 
paring failure  as  to  strength  and  weather  resisting  qualities, 
and  is  primarily  used  to  express  quality,  and  secondarily  is 
translated  in  terms  of  porosity. 

Porosity  is  the  volume  of  pore  space  between  particles  of 
clay,  expressed  in  percentages  of  total  volume  of  piece,  and 
depends  on  the  size  and  shape  of  the  particles  making  up  the 
mass. 

W— D 
Tor  = 100 


W— S 


VV  =:  wet  weight. 
D  =  dry  weight 
S  =  suspended  weight. 


W— S 


Volume 


Por  =  —  100 
V 

L  =  wt.  water  absorbed  (gain  in  wt.) 

V  :=  volume  of  test  piece. 

I'rom  specific  gravity 

Real — App. 

Por  =  100 

Real 

This  specific  gravity  may  be  determined  by  grinding  piece 
to  line  powder. 

These  formulae  and  standards  must  come  from  the  la- 
boratory and  hardly  fall  within  the  work  of  the  factory 
operator,  yet  a  knowledge  of  them  is  a  help.  It  is  conse- 
quently seen  that  because  a  piece  of  fireproofing  absorbs  10 
per  cent,  of  its  weight  of  water  it  is  not  10  per  cent,  porous. 

Were  it  possible  absolutely  to  vitrify  to  non-absorption 
the  clay  walls  surrounding  void  spaces,  then  porous  ware 
would  resemble  coral  and  not  a  sponge.  But  we  have  ac- 
cepted vitrified  ware  with  absorptions  as  great  as  5  per  cent, 
and  8  per  cent.,  consequently  moisture  will  continue  to  pass 
through  the  thin  walls  into  the  closed  pores  of  the  piece. 
Clay  ware  overburned  to  a  vesicular,  scoriaceous  mass  ap- 
proaches nearest  to  the  coral  theory. 

A  word  in  conclusion  as  to  the  best  type  of  fireproofing — 
dense,  semi-porous  or  full  porous.  All  will  withstand  as 
great  or  greater  heats  than  the  supporting  steel;  that  is  the 
major  requirement.  Consequently  increased  porosity  would 
not  seem  to  be  a  measure  of  better  fireproofing. 

I  would  now  respectfully  suggest  that  a  committee 
be  appointed  to  go  into  the  subjects  of: — standards  ap- 
plied to  size  of  brick;  crushing  strength  of  brick  walls; 
crushing  strength  of  hollow  tile,  sewer  pipe,  etc.,  so  that 
(luestions  involving  relative  merit  of  clay  products  may  be 
definitely  and  intelligently  answered. 


The  city  .council  of  Regina,  Sask.,  has  approved  the  ex- 
penditure of  $140,000  on  sewerage  extensions;  $450,000  on 
pavement  work,  and  $295,000  on  street  railway  extensions. 


According  to  a  report  from  Saskatoon,  Sask.,  an  inter- 
view with  leading  local  architects  is  productive  of  the  infor- 
mation that  most  of  thein  arc  engaged  on  plans  of  important 
buildings  contemplated  for  spring  commencement,  but  con- 
cerning which  they  arc  as  yet  somewhat  reticent.  They  would 
at  least  admit  however  that  prospects  were  quite  satisfactory 
— indeed  much  more  so  than  might  have  been  expected  or 
was  generally  realized.  It  is  admitted  further  that  soiue  very 
important  building  developments  involving  Old  Country  capi- 
tal will  be  announced  shortly.  The  building  supply  business 
is  also  looking  up,  and  enquiries  are  coming  in  most  cncnui- 
agingly.     Building  contractors  anticipate  a  good  year. 
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Progress  at  Vancouver  and  the  Coast 

Excellent   Records   on   Larger   Undertakings  —  The  Hudson's  Bay 
Company's  Addition,  Hotel  Vancouver  and  Other  Big  Building  Work 


Correspondence  of 

Vancouver,  Feb.  12th,  1914. 

NOTWITHSTANDING  the  extremely  unfavorable 
state  of  the  weather  at  the  Coast  during  the  last 
few  weeks  noteworthy  progress  has  been  appar- 
ent on  practically  all  of  the  large  buildings  under 
construction,  in  various  parts  of  the  city.  Chief  among  the 
contracts  on  which  activity  has  been  most  pronounced  are 
the  new  C.  P.  R.  Hotel  Vancouver  and  the  six-storey  addi- 
tion for  the  Hudsons'  Bay  Company,  two  immense  projects 
possessing  many  outstanding  features  of  constructional  in- 
terest. In  the  case  of  the  Hotel  Vancouver,  the  steel  frame 
work  in  the  11-storey  portion  of  the  Granville  street  wing 
adjoining  Georgia  street  has  been  completed  and  the  foun- 
dations for  the  remainder  of  this  wing  are  in  place  and  work 
well  under  way  on  the  lower  storeys.  The  central  and  main 
■section  of  the  building  is  gradually  assuming  a  finished  ap- 
pearance with  the  exterior  facing  of  brick  and  terra  cotta 
practically  in  position  to  the  full  height  of  16-storeys.  The 
contractors  have  estimated  that  over  4,000  tins  of  steel  will 
be  used  altogether  in  this  contract.  In  the  main  entrance 
vestibule  on  Georgia  street  marble,  mosaic  and  terrazzo  tile 
will  be  used  for  the  floor  and  ornamental  plaster  for  the 
ceiling.  The  vestibule  will  contain  30  pillars,  each  of  which 
is  to  be  panelled  in  marble  to  a  height  of  4  feet  and  above 
that  in  Austrian  oak.  A  similar  style  of  wainscotting  will  be 
used  for  the  entire  ground  floor.  The  building  will  contain 
700  bedrooms  altogether,  each  room  having  access  to  a  pri- 
vate bathroom.  All  bedrooms  will  be  fitted  with  solid  oak 
doors  and  the  interiors  will  be  finished  in  white  enamel.  A 
convention  hall  measuring  50  x  100  feet  will  be  one  of  the 
features  of  the  Granville  street  wing.  Provision  has  been 
made  for  a  billiard  room  of  similar  dimensions  directly  un- 
derneath the  convention  hall  in  the  basement.  The  hotel 
will  have  four  main  entrances  altogether,  one  of  these  being 
in  the  Granville  street  wing  and  leading  directly  to  the  con- 
vention hall.  A  roof  garden  with  pergola  measuring  60  x 
200  feet  will  comprise  the  entire  16th  storey  of  the  central 
building.  There  will  be  18  electrically  operated  elevators  in 
the  hotel.  In  order  to  ensure  the  completion  of  the  work  by 
January,  1915,  it  is  necessary  to  have  over  400  men  constant- 
ly employed.  The  cost  of  the  entire  contract  is  expected  to 
run  as  high  as  $2,500,000.  Mr.  Francis  S.  Swales,  architect 
for  the  C.  P.  K.,  prepared  the  plans,  and  Messrs.  Skene  & 
Christie,  Vancouver,  are  carrying  on  the  work  of  construc- 
tion. 

Hudsons'  Bay  Addition 
Rapid  constructional  progress  is  in  almost  daily  evi- 
dence at  the  corner  of  Georgia  and  Seymour  streets,  Van- 
couver, where  Messrs.  Rourke,  McDonald  &  Moncriefif  arc 
erecting  a  massive  reinforced  concrete  store  addition  for  the 
Hudson's  Bay  Company.  A  start  was  made  with  the  terra 
cotta  facing  at  the  end  of  January,  and  the  eflforts  of  the 
contractors  are  being  directed  towards  completing  this  part 
of  the  work  with  every  possible  despatch.  The  building  oc- 
cupies a  site  measuring  146  x  175  feet,  and  with  the  founda- 
tions constructed  about  50  feet  below  the  surface  and  strong 
enough  to  support  five  additional  storeys,  this  is  unquestion- 
ably the  most  substantial  example  of  reinforced  concrete 
work  in  the  city.  There  are  59  concrete  vertical  supporting 
columns  altogether,  each  embedded  in  a  concrete  foundation 
which  measures  8  feet  square  at  the  sub-basement  floor.  The 
colunins  themselves  are  4  feet  square  and  taper  at  the  rate 
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of  two  inches  to  each  floor.  The  space  below  grade  is  occu- 
pied by  the  engine  room,  sub-basement  and  basement  floors. 
Steel  and  concrete  with  terra  cotta  facing  are  being  employ- 
ed in  the  addition  which  forms  only  one-half  of  the  entire 
contract,  plans  having  been  prepared  for  a  duplicate  build- 
ing which  will  have  frontage  on  Georgia  and  Granville 
streets.  The  street  elevations  of  both  structures  will  be  de- 
corated with  rows  of  Corinthian  coluinns.  Messrs.  Burke, 
Horwood  &  White,  of  Toronto,  are  the  architects  for  the 
work,  which,  when  fully  completed,  will  represent  an  outlay 
exceeding  $2,000,000. 

Messrs.  Snider  &  Brethour  are  making  good  progress 
with  a  five-storey  building  which  they  are  erecting  on  Beatty 
street,  near  Robson  street,  Vancouver,  for  Cope  &  Son,  elec- 
trical  contractors.      Reinforced    concrete    and    brick    will    be 
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Hudson's  Bay  Company's  new  store  addition  at  the  corner 
of  Georgia  and  Seymour  Streets,  Vancouver. 

employed  in  this  structure,  which  measures  00  x  140  feet, 
and  will  cost  approximately  $70,000.  The  building  will  have 
a  granite  base  with  stucco  finish  for  the  upper  portion,  tar 
and  gravel  roof  and  galvanized  iron  cornice.  The  mechani- 
cal equipment  will  include  two  freight  elevators,  and  a  com- 
plete system  of  hot  water  heating. 

.'Vn  immediate  start  is  planned  in  connection  with  the 
construction  of  the  new  immigration  building  in  Vancouver 
for  which  the  contract  was  recently  awarded  by  the  Dominion 
Department  of  Public  Works  to  Messrs.  Snider  &  Brethour. 
a  local  firm  of  contractors.  The  building  is  to  be  erected  on 
a  site  measuring  211  x  61  feet  opposite  the  C.  P.  R.  docks, 
and  will  be  of  steel  construction,  with  brick  walls  and  con- 
crete floors.  Concrete  piles  will  be  driven  in  order  to  sup- 
port the  foundations  of  the  structure  which  will  abut  over 
the  water.  The  figure  of  the  successful  tenderers  was  $277,- 
449,  this  amount  being  the  lowest  of  a  large  number  of  bids 
submitted. 

Excavating  operations  are  preceding  on  the  site  of  the 
Vancouvgr'Prinpe  Rupert   Meat   Company's   new   reinforced 


246 


THE    CONTRACT    RECORD 


concrete  warehouse  on  Water  street,  Vancouver,  and  pre- 
parations are  being  made  by  Mr.  E.  J.  Ryan,  who  has  the 
general  contract,  for  constructing  the  foundations  of  the 
structure.  It  is  expected  that  the  work  will  involve  an  out- 
lay of  at  least  $40,000.  Detail  plans  of  the  building  were  pre- 
pared by  the  company's  draughting  department. 

Construction  work  will  probably  be  started  tliis  spring 
on  a  six-storey  warehouse  which  the  MfClary  Manufacturing 
Company  is  planning  to  erect  on  a  site  measuring  120  x  12.5 
feet  at  the  corner  of  Sniythe  and  Homer  streets,  Vancouver. 
It  is  believed  that  a  structure  of  llie  reinforced  concrete  type 
will  be  decided  upon,  with  trackage  facilities  and  loading 
platform  at  the  rear. 

Work'  is  about  to  commence  on  the  proposed  new  fac- 
tory building  for  the  Restmore  Manufacturing  Company, 
which  is  to  be  erected  on  Vcnablcs  street  at  the  head  of 
False  Creek,  Vancouver.  The  building  is  to  be  of  brick  and 
mill  construction  costing  approximately  $147,000.  Mr.  A. 
Moir  has  charge  of  the  general  contract. 

It  is  reported  in  Vancouver  that  the   Imperial  Oil  Com- 


Another  view  of  the  Hudson's  Bay  Company's  addition 
at  Vancouver. 

pany  is  contemplating  the  immediate  erection  of  a  large  ware- 
house and  office  building  at  Prince  Rupert,  which  is  to  be 
utilized  as  the  company's  supply  depot  for  the  Northern 
B.  C.  trade.  The  estimated  cost  of  the  building  together  v^-ith 
five  oil  tanks,  is  placed  at  approximately  $200,000.  The  site 
selected  is  on  Hay's  Creek  Bay. 

Plans  are  in  course  of  preparation  by  the  construction 
department  of  the  Vancouver  School  Board  for  an  8-room  re- 
inforced concrete  school  building  to  be  erected  on  the  corner 
of  30th  avenue  and  Clinton  street,  at  a  cost  of  $50,000.  In 
addition  to  this  building  the  school  board  will  ask  the  city 
council  for  funds  for  an  8-room  reinforced  concrete  building 
on  Pender  street,  to  cost  about  $50,000;  a  12-room  reinforced 
concrete  building  to  be  erected,  most  likely  on  the  Strath- 
cona  school  site,  to  cost  about  $75,000,  and  for  a  reinforced 
concrete  gymnasium  building  to  be  erected  adjoining  the 
King  Edward  High  School,  the  cost  of  which  is  to  be  about 


$50,000.  Under  the  heading  of  repairs  and  improvements 
the  board  asks  for  $80,000,  including  $15,000  for  changes  t<j 
the  school  heating  plants.  The  list  of  new  work  will  also  in- 
clude funds  to  improve  the  grounds  at  the  King  Edward  and 
Britannia  high  schools. 

Recent  amendments  to  the  Victoria  building  by-law  pro- 
vide for  an  increase  in  the  height  limit  of  reinforced  concrete 
structures  to  130  feet,  this  being  also  the  limit  allowed  for 
steel  frame  buildings  erected  in  that  city.  For  any  other 
type  of  structure  the  limit  in  height  is  retained  at  80  feet,  but 
further  restrictions  are  made  to  the  effect  that  no  building 
shall  exceed  in  height  the  following  times  its  least  dimen- 
sions at  the  base;  for  buildings  with  skeleton  frames,  four 
times;  for  buildings  with  masonry  walls,  three  times;  for 
frame  buildings,  one  and  one-half  times.  These  restrictions 
also  apply  to  wings  for  existing  structures.  The  heiglit  of 
all  wooden  or  frame  buildings  to  be  used  for  human  habita- 
tion will  in  future  be  limited  to  40  feet,  thus  permitting  only 
three  storeys  in  structures  of  this  type.  Another  important 
amendment  and  one  which  had  become  imperative,  was  that 
of  raising  the  area  for  a  building  containing  a  single  room. 
The  old  by-law  restricted  the  area  to  7,000  feet,  but  this  has 
been  materially  increased,  and  will  apply  to  department 
stores,  churches,  theatres,  drill  halls,  skating  rinks,  public 
halls,  places  of  public  assembly  and  sawmills. 

Tenders  closed  at  Ottawa  on  February  16th  ior  a  nc.v 
addition  to  the  Victoria  Post  Office  on  which  the  sum  of 
$150,000  is  to  be  expended  by  the  Dominion  government. 
On  the  rear  section  of  the  present  structure  are  to  be  added 
two  storeys.  This  will  bring  the  entire  block  to  a  uniform 
level  in  respect  to  height,  making  a  large,  evenly  propor- 
tioned building,  with  expensive  frontages  on  Government, 
Courtenay  and  Wharf  streets.  The  proposed  alteration  is 
expected  to  give  enough  additional  space  to  provide  for  pre- 
sent requirements,  as  well  as  those  of  several  years  to  come. 
The  entire  ground  floor,  from  Government  to  Wharf  streets. 
is  to  be  given  over  to  the  post  office  proper.  The  second 
floor  will  be  used  by  the  customs  department  and  is  to  be 
laid  out  with  every  convenience  and  in  thoroughly  modern 
fashion.  The  floor  above  is  to  be  occupied  by  offices  which 
will  be  used  as  extensions  for  the  various  departments  in  ur- 
gent need  of  larger  quarters.  The  contract  for  the  proposed 
addition  will  be  awarded  without  delay,  and  it  is  planned  to 
have  the  work  carried  out  as  expeditiously  as  possible. 

Plans  are  in  course  of  preparation  for  a  new  hotel  build- 
ing to  be  erected  at  Port  Alberni,  on  the  west  coast  of  Van- 
couver Island.  According  to  the  meagre  details  available, 
the  structure  will  be  of  brick  and  mill  construction,  three 
storeys  in  height,  and  will  contain  70  bedrooms.  It  is  under- 
stood that  Vancouver  capitalists  are  behind  tlie  enterprise. 

Messrs.  Knott  &  Jones,  a  Victoria  contracting  firm,  have 
been  awarded  the  general  contract  for  the  Dominion  Govern- 
ment public  building  at  Port  Alberni,  the  cost  of  which  will 
be  about  $30,000.  This  building  will  have  a  heavy  concrete 
foundation  with  brick  for  the  exterior  facing,  and  stone  trim- 
mings. 

Application  was  made  to  the  provincial  government  re- 
cently by  an  English  syndicate  for  the  lease  of  several  small 
islands  in  the  North  Arm  of  the  Eraser  River,  on  which  it  is 
proposed  to  establish  a  shipbuilding  plant  and  yards.  I'rc- 
liminary  plans  in  connection  with  the  project  are  being  pre- 
pared by  Mr.  N.  A.  Leech,  Vancouver,  and  it  has  been  an- 
nounced that  an  expenditure  of  $100,000  is  contemplated  in 
the  near  future. 

According  to  a  recent  announcement  work  will  com- 
mence shortly  on  a  brick  manufacturing  plant  at  Port  Haney, 
Eraser  Valley,  B.C.  Mr.  W.  J.  Graham,  who  is  a  large  pro- 
perty owner  in  the  district,  is  behind  the  project,  and  states 
that  a  plant  will  be   erected   which   will  have   a  capacity  of 
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500,000    bricks    during   the    lirst   year    ol'    its    operation.      No 
iurther  details  are  availal)le  at  the  present  time. 

Municipal  Developments  at  Saanich  and  Point  Grey 

Tlie  municipality  of  Saanich,  adjoining  the  city  01  Vic- 
toria, is  to  be  congratulated  on  its  choice  of  Mr.  Uavid  VV. 
Johnson  to  fill  the  position  of  municipal  engineer  shortly  to 
be  vacated  by  Mr.  C.  H.  Topp.  "  Mr.  Johnson  has  been  chief 
engineer  in  the  municipality  of  Point  Grey  for  the  last  live 
years,  and  during  this  period  has  rendered  noteworthy  ser- 
vice in  transforming  the  district  from  a  rural  suburb  to  its 
present  standing  as  the  most  progressive  nmnicipality,  from 
an  engineering  standpoint,  on  the  mainland  of  the  province. 
In  his  new  sphere  of  activity  he  will  be  called  upon  to  han- 
dle municipal  development  work  of  a  nature  similar  in  many 
respects  to  the  undertakings  which  he  has  dealt  with  so  suc- 
cessfully in  Point  Grey.  Previous  to  his  connection  with  the 
engineering  department  of  Point  Grey  Mr.  Johnson  had  been 
engaged  in  a  civic  ofifice  in  the  town  of  Ayr,  Scotland.  A 
recent  report  submitted  to  the  Point  Grey  council  by  Mr. 
Johnson  give  the  following  summary  of  works  carried  out 
by  his  department  during  1913: 

Sewers,  13.16  miles;  sewer  connections,  4.3  miles;  roads 
paved,  2.47  miles;  roads  macadamized,  6.14  miles;  cement 
walks,  0.43  miles;  cement  curbs  and  gutters,  0.38  miles;  roads 
graded,  3.34  miles;  roads  cleared,  3.30  miles;  lanes,  2.70  miles; 
roads  planked,  1.47  miles;  and  wooden  sidewalks  laid,  17.1!) 
miles. 

The  total  expenditure  on  works  carried  out  during  the 
year  amounted  to  $608,726,  being  divided  as  follows:  Road- 
ways, $141,734;  sidewalks,  wooden,  $17,241;  lanes,  $7,8j:i; 
sewers,  $421,109;  local  improvements,  $3,133;  parks,  $1,953; 
box  drains,  $682;  gas  plant  buildings,  $1,133;  and  engineer- 
ing, $13,905. 

With  regard  to  the  sewer  works,  the  report  states  that  it 
is  worthy  of  mention  that  the  rates  per  lineal  foot  for  the 
various  sewers  laid  last  year,  with  the  exception  of  the  out- 
falls, were  approximately  15  per  cent,  less  than  the  rates  for 
similar  work  carried  out  in  1913. 

During  the  year,  the  report  continues,  plans  showing  35 
miles  of  street  grades  had  been  established,  and  plans  show- 
ing 43  miles  of  porposed  grades  are  now  practically  com- 
pleted. The  engineer  remarked  that  this  policy,  besides  an- 
ticipating the  field  data  for  future  permanent  road  improve- 
ments, which  when  decided  upon  can  be  carried  out  imme- 
diately, eliminates  the  delay  of  building  operations,  and  also 
admits  of  sewer  and  water  main  extensions  and  other  under- 
ground works  being  installed  permanently,  thereby  obviat- 
ing the  possibility  of  having  to  lift  and  relay  these  when  per- 
manent grades  are  established. 

In  a  table  with  regard  to  general  improvements  it  is 
shown  that  there  are  135.31  miles  of  travelled  roads  in  the 
municipality  at  the  present  time  61.10  miles  of  which  are 
paved  or  macadamized.  Lanes  cleared  are  41  miles;  roads 
cleared  are  51  miles;  roads  contour  graded  33.9  miles;  roads 
permanently  grades,  30.31;  roads  macadamized,  45.04  miles; 
roads  paved,  16.06  miles;  cement  sidewalks,  38.06  miles,  of 
which  37  miles  are  in  Shaughnessy  Heights,  wooden  side- 
walks, 74.35  miles;  storm  water  drains,  10.55  miles,  and 
sewers,  49.70  miles. 


which  shall  make  for  a  uniform  system  of  road  building, 
proper  methods,  and  economical  management  with  a  view 
to  more  practical  work  being  accomplished.  The  promoters 
are  of  opinion  that  by  an  exchange  of  knowledge  and  experi- 
ence by  representative  men  much  good  can  be  accomplished. 
Amongst  the  proposed  subjects  to  be  discussed  are  matters 
relating  to  good  roads  legislation,  the  administration  of  pub- 
lic roads,  the  problems  of  construction  and  maintenance,  the 
advancement  of  road  building  engineering  in  educational  in- 
stitutions, and  other  subjects  of  practical  assistance  to  the 
good  roads  movement. 

The  various  provincial  governments  have  promised  to 
send  representatives,  and  invitations  are  also  to  be  sent  out 
to  town  engineers,  county  councils,  boards  of  trade,  engi- 
neering societies,  and  manufacturers'  associations.  A  pro- 
posal will  be  put  before  the  congress  to  organize  an  associa- 
tion with  the  object  of  developing  the  business  interests  of 
its  members,  and  also  with  a  view  to  giving  assistance  to 
nmnicipal  and  other  bodies  desiring  information  as  to  road 
work.  A  feature  of  the  congress  will  be  an  exhibition  of 
various -appliances  used  in  the  construction  and  maintenance 
of  roads. 

The  official  opening  of  the  King  Edward  Highway,  45 
miles  in  length,  and  connecting  Montreal  with  the  K'ew  York 
State  roads,  will  take  place  during  the  week  of  the  congress. 


Road  Congress  for  Montreal 

Further  particulars  of  the  first  Canadian  and  Interna- 
tional Good  Roads  Congress,  to  be  held  in  Montreal  from 
May  18th  to  33rd,  are  now  available.  The  congress  will  be 
held  under  the  auspices  of  the  Canadian  Highway  Associa- 
li<Hi  and  Canadian  Automobile  I'ederation,  with  the  co-opera- 
tion of  the  American  Highway  .Association.  The  principal 
object  is  to  inaugurate  a  co-operative  educational  campaign 


The  Transportation  Problem  at  Montreal 

Mr.  G.  Janin,  chief  engineer,  and  Mr.  McLeod,  railway 
engineers  of  the  City  of  Montreal,  have  submitted  to  tlie 
Controllers  a  report  on  the  transportation  problems  of  the 
city.  A  short  time  ago  the  Montreal  Tramways  Company 
and  the  Canadian  Autobus  Company  presented  rival  schemes 
for  subways  and  autobuses,  to  the  Council,  and  these  were 
referred  to  the  city  engineering  department.  The  report  is  a 
very  exhaustive  one,  and  points  out  that  traffic  conditions 
have  now  reached  such  a  stage  that  the  providing  of  addi- 
tional car  tracks,  the  changing  of  routes,  and  increasing  the 
number  of  cars  will  only  secure  temporary  relief  for  a  few 
months  or  a  year  or  two,  when  the  city  will  again  be  con- 
fronted with  the  problem  of  improving  the  service.  The  re- 
port, therefore,  includes  a  series  of  recommendations  for  the 
construction  of  underground  rapid  transit  lines,  to  be  oper- 
ated in  conjunction  with  surface  cars,  and  the  combination  of 
these  two  to  be  supplemented  by  such  motorbus  service  as 
may  be  deemed  necessary;  the  widening  of  two  or  three 
streets  to  be  used  as  business  boulevards  and  aflford  new 
arteries  both  for  local  car  traffic  and  the  increasing  volume 
of  vehicular  traffic. 

Owing  to  the  extension  of  the  city  and  suburbs,  the  rate 
of  travel  since  1899  has  increased  310  per  cent,  or  more  than 
twice  the  rate  of  increase  in  population.  The  result  is  that 
there  is  an  almost  unbearable  congestion  of  cars  at  the  rush 
hours.  The  engineers  discuss  in  detail  various  routes  for 
subways,  and  recommend  a  subway  running  east  and  west 
from  Frontenac  street  to  Atwater  avenue,  via  Ontario,  Burn- 
side  and  Luke  streets,  a  distance  of  3.45  miles,  at  an  approx- 
imate cost  of  $8,800,000,  a  subway  from  Burnside  street  to 
Viger  Square,  via  Craig  and  Latour  streets,  Dominion  Square, 
and  Peel  street,  1.63  miles,  approximate  cost  $4,800,000,  to 
serve  the  down-town  district;  and  a  subway  under  St.  Law- 
rence Boulevard,  north  and  south,  3.45  miles,  approximate 
cost  $7,000,000.  The  total  mileage  is  8.21,  and  the  estimated 
cost  $30,000,000,  exclusive  of  widening  or  extending  streets 
and  equipment  and  plant. 

The  engineers  suggest  that  tunnels  be  constructed  under 
the  Lachine  Canal,  and  also  that  considerable  changes  in  the 
routing  of  the  existing  surface  lines  will  be  necessary,  in  ad- 
dition to  the  construction  of  new  surface  lines  especially  in 
the  outer  wards  of  ihe  city. 
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Mr.  E.  H.  Verner  has  been  appointed  engineer  of  the 
nuinicipality  of  Port  Coquitlam,  B.C. 

Mr.  E.  R.  Bingham  has  been  appointed  City  Surveyor  of 
Port  Arthur,  succeeding  Mr.  A.  L.  Russell,  who  has  resigned. 

Mr.  C.  H.  Topp,  formerly  City  Enginec'r  of  Victoria, 
B.C.,  has  been  appointed  Engineer  of  the  Municipality  of  Es- 
quimau, B.C. 

Mr.  J.  Anderson  formerly  City  Engineer  of  Moose  Jaw, 
has  resigped  his  position  as  Superintendent  of  the  Brandon 
Street  Railway  Company. 

Mr.  V.  J.  Elmont,  A.  M.  Can.  Soc.  C.  E.,  consulting  engi- 
neer, Montreal,  was  among  those  who  attended  the  recent 
convention  of  the  American  Concrete  Institute  and  the  Ce- 
ment Show  at  Chicago. 

Mr.  H.  T.  Fisher,  tunnel  engineer  of  the  Mount  Royal 
Tunnel  of  the  Canadian  Northern,  gave  an  illustrated  lec- 
ture in  Montreal  on  February  13,  describing  the  methods  of 
locating  the  line  and  of  construction. 

Mr.  J.  V.  Nimmo  delivered  a  lantern  address  on  the  con- 
struction of  the  C.  N.  R.  lines  between  the  Yellowhead  Pass 
and  Vancouver  before  the  Vancouver  Branch  of  the  Canadian 
Society  of  Civil  Engineers  on  February  3. 

Mr.  J.  Mackenzie,  Bridge  Engineer  of  the  South  African 
Railway,  has  received  from  the  Institution  of  Civil  Engineers 
a  Telford  gold  medal  for  his  paper  on  "Strengthening  of 
Wrought  Iron  Bridges  on  the  Cape  Government  Railways." 

Mr.  E.  Lepage,  Sr.,  at  one  time  a^very  prominent  con- 
tractor, died  in  Montreal  on  February  13,  aged  83.  He  built 
a  portion  of  the  Intercolonial  Railway,  and  also  many 
churches,  colleges  and  public  buildings.  Mr.  Lepage  was  a 
native  of  Rimouski,  P.Q. 

Mr.  N.  B.  MacRostie,  Assistant  Engineer,  Roadways  De- 
partment, City  of  Ottawa,  was  a  recent  visitor  at  the  office 
of  the  Contract  Record.  Mr.  MacRostie  has  our  congratula- 
tions upon  passing  the  Final  Examination  of  the  Association 
of  Ontario  Land  Surveyors. 

Mr.  A.  J.  McPherson  has  been  appointed  Chairman  of  the 
Government  Finance  Commission  of  Saskatchewan.  He  is 
succeeded  in  the  chairmanship  to  the  Highway  Commission 
of  that  province  by  Mr.  F.  J.  Robinson  of  Regina,  formerly 
Deputy  Minister  of  Public  Works.  Mr.  McPherson  is  a  grad- 
uate of  the  School  of  Practical  Science,  Toronto. 

Dr.  Horace  L.  Brittain,  a  native  of  New  Brunswick,  and 
a  graduate  of  the  University  of  New  Brunswick,  has  been  ap- 
pointed Managing  Director  of  the  Toronto  Bureau  of  Muni- 
cipal Research,  now  being  organized  to  carry  out  the  sugges- 
tions and  reforms  contained  in  the  Civic  Survey  Report, 
which  is  about  to  be  issued  in  its  complete  form. 

Dr.  L.  A.  Herdt,  of  Montreal,  Mr.  O.  Higman  and  Mr. 
A.  B.  Lambc,  of  Ottawa,  and  Prof.  L.  W.  Gill,  of  Kingston, 
have  been  appointed  honorary  members  of  the  International 
Committee  which  has  been  formed  to  organize  an  Interna- 
tional Electrical  Congress  to  be  held  in  September,  1915,  at 
San  Francisco  during  the  Panama-Pacific  Exhibition. 

Mr.  Hunter  McDonald  is  the  new  president  of  the  Ameri- 
can Society  of  Civil  Engineers.  Born  in  Virginia  in  1860  and 
educated  in  Louisville.  Ky.,  schools  and  Washington  and  Lee 
uiiivcrsities,  Mr.  McDonald  entered  the  service  of  the  Nash- 
ville, Chattanooga  and  St.  Louis  Railway  as  assistant  engi- 
neer, in  187'J,  succeeding  the  late  Col.  R.  C.  Morris  as  chief 
itigincer  in  1892. 

Mr.  W.  E.  Woodhouse,  who  far  the.  last  four  years  has 


been  assistant  superintendent  of  motive  power  of  the  western 
lines,  is  appointed  superintendent  of  the  same  department  for 
the  eastern  division  of  the  Canadian  Pacific  Railway,  with 
headquarters  in  Montreal.  Mr.  Woodhouse  has  been  in  the 
company's  employ  for  22  years,  the  greater  portion  of  which 
has  been  spent  in  British  Columbia  and  Winnipeg. 

Mr.  Geo.  T.  Clark,  formerly  city  engineer  of  Saskatoon, 
has  been  appointed  vice-president  and  construction  manager 
of  Western  Pavers,  Limited,  Winnipeg.  Mr.  Chas.  Curtis 
remains  president  and  sales  manager  of  this  company,  with 
Mr.  Henry  J.  Keith,  formerly  of  Toronto,  secretary-treasurer. 
It  is  of  interest  to  note  that  since  1910  Messrs.  Western 
Pavers,  Limited,  have  built  over  one  million  dollars'  worth 
of  walks  and  curbs  in  the  prairie  provinces. 

Mr.  Edward  Hervey  Lee,  who  has  been  elected  presi- 
dent of  the  Western  Society  of  Engineers  for  1914,  has  been 
chief  engineer  of  the  Chicago  &  Western  Indiana  Railroad 
and  of  the  Belt  Railway,  Chicago,  since  1898.  Beginning  rail- 
road work  as  rodman  for  the  Scotia  Valley  Railroad  in  1880. 
Mr.  Lee  has  given  his  services  to  railway  engineering  for 
practically  30  years.  He  was  born  at  Dayton,  Ohio,  in  1863 
and  educated  at  Ohio  and  Wooster  universities. 

Mr.  John  Coates,  founder  and  chairman  of  the  engineer- 
ing firm  of  John  Coates,  Limited,  London,  Eng.,  died  recent- 
ly. He  was  born  at  Newcastle-on-Tyne  in  1846,  and  obtained 
his  early  engineering  training  at  the  Elswick  Works.  Having 
gained  some  London  experience  he  ultimately  established 
the  business  with  which  his  name  has  been  so  prominently 
i<lcntitled  for  many  years.  He  had  a  branch  office  at  Ottawa 
vviiere  he  resided  for  sixteen  years,  and  was  associated  with 
the  installation  of  many  important  public  works  throughout 
Canada.  For  some  time  he  was  president  of  the  Ottawa  Gas 
Company,  and  the  Ottawa  board  of  trade. 

Canadian    President   of    American    Road 
Builders'  Association 

Mr.  \V.  A.  McLean,  Chief  Engineer  of  the  Highways  De- 
partment of  Ontario,  who  was  elected  President  of  the  Ameri- 
can Road  Builders'  Association  at  a  meeting' of  that  body  held 
last  week  at  the   Hotel  Astor  in   New  York,  enjoys  the  dis- 


Mr.  W.  A.  McLean,  Toronto,  the  new  President  of  the 
American  Road  Builders'  Association. 

tinction  of  being  the  first  Canadian  to  occupy  that  important 
office.  Mr.  McLean  is  well-known  to  readers  of  this  journal 
by  virtue  of  many  able  contributions  published  herein  and 
any  extended  mention  of  him  would  be  superflous.  Most  of 
us  remember  his  succeeding  "Good  Roads"  Campbell  some 
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years  ago  and  everybody  appreciates  his  zealous  devotion  to 
the  interest  of  highvv'ay  improvement — devotion  which  has 
contributed  greatly  to  the  fame  of  Ontario  as  an  enlightened 
state  which  puts  transportation  facilities  in  the  front  rank 
of  the  things  that  make  for  a  country's  progress.  Mr.  Mc- 
Lean is  a  man  of  widely  diversified  professional  experience 
and  has  attended  all  the  more  important  road  gatherings  in 
Canada  and  the  United  States  during  recent  years.  He  came 
into  additional  prominence  last  summer  at  the  Third  Inter- 
national Road  Congress  in  London,  Eng.,  a  noteworthy 
event  (reported  in  detail  for  this  journal  by  one  of  its  editors) 
attended  by  the  representatives  of  some  forty  nations  and 
states. 

An  Important  Appointment 

Mr.  VV.  Furniss  Clarke,  who  has  been  appointed  General 
Superintendent  of  the  large  new  Armstrong-Whitworth  Steel 
Works,  Longueuil,  on  the  south  short  of  the  St.  Lawrence, 
opposite  Montreal,  is  an  Englishman  who  has  made  good  in 


to    the    qualities    of    Armstrong-Whitworth    steel    for    some 
planer  tools. 

He  is  most  emphatic  in  his  views  as  regards  his  Cana- 
dian citizenship  and  belief  in  the  great  future  that  lies  ahead 
of  his  adopted  country. 


Mr.  W.  Furniss  Clarke,  General  Superintendent,  Armstrong, 
Whitworth  Steel  Works,  Longueuil,  Que. 

Canada..  He  has  been  connected  with  George  Anderson  & 
Company,  Limited,  for  a  number  of  years,  and  by  dint  of 
earnest  work  and  ability  has  raised  what  was  a  branch  office 
to  the  dignity  of  a  Canadian  Company,  of  which  he  was  made 
managing  director,  with  full  charge  of  the  company's  busi- 
ness in  Canada.  Mr.  Clarke  is  very  well  known  amongst 
cut  stone  contractors  from  the  Atlantic  to  the  Pacific,  and  is 
held  in  high  esteem  by  those  with  whom  he  has  had  business 
connections. 

On  coming  to  Canada  he  started  in  an  unimportant  posi- 
tion with  the  Northern  Electric  Company  eighteen  years  ago. 
He  left  that  company  after  three  years  as  chief  draftsman, 
on  being  appointed,  under  the  late  David  A.  Murphy,  as  an 
assistant  mechanical  engineer  with  the  Dominion  Bridge 
Company,  for  whom  he  worked  for  several  years. 

Subsequently,  Mr.  Clarke  was  shop  engineer  of  the  Loco- 
motive and  Machine  Company,  Montreal,  and  of  the  Domin- 
ion Car  and  Foundry  Company's  Blue  Bonnets  Shops.  Be- 
ing at  that  time  in  very  poor  health,  he  decided  to  get  out  of 
the  shops,  and  to  take  up  the  sales  end  with  George  Ander- 
son &  Company,  the  result  being  the  building  up  of  a  large 
business  for  that  company. 

Instead  of  building  stone  cutting  machines,  Mr.  Clarke 
will  make  the  steel  and  tools,  and  is  already  enthusiastic  as 


Canadian  Railroad  Development 

The  Canadian  I'acilic  Railway  is  building  u  pipe  line 
from  Port  Coquitlam  to  Port  Moody,  B.C.,  and  at  the  latter 
place  are  to  construct  a  large  storage  oil  tank  and  pumping 
station.  The  company  will  also  erect  a  wharf  to  accommo- 
date the  oil  ships. 

The  Canadian  Northern  Railway  Company  has  appoint- 
ed Mr.  A.  R.  Mackenzie,  C.E.,  to  examine  the  plans  of  the 
sewerage  commission  for  work  at  the  head  of  False  Creek, 
and  to  ascertain  an  equitable  basis  on  which  to  assess  the 
railway  company  for  the  Clark  Drive  sewer. 

Returns  presented  to  the  Dominion  Parliament  on  Febru- 
ary 10  give  details  of  the  new  scheme  of  railway  terminals  at 
Quebec.  The  estimated  cost  of  the  original  plans  was  $6,- 
40H,153,  but  the  new  scheme  has  brought  the  estimate  down 
to  $,'),847,2.'j0,  and  besides,  several  modifications  appear  in  the 
constructional  plans. 

Dr.  John  Humphrey  Evans,  who  died  at  Barry's  Bay, 
Ont.,  on  February  11,  following  a  fit  of  apoplexy,  had  been 
intimately  associated  with  the  building  of  the  Grand  Trunk 
line  from  Toronto  to  Burk's  Falls  in  1885,  having  been  at- 
tached to  the  medical  staff  of  the  railway  during  the  construc- 
tion. He  was  a  graduate  of  Trinity  College,  Toronto,  gra- 
duating in  medicine  in  July,  1885. 

The  Temiskaming  &  Northern  Ontario  Railway  Commis- 
sion have  planned  an  inspection  of  the  road  in  the  near  future 
for  the  purpose  of  deciding  on  improvements  to  be  carried 
out  during  the  year.  The  extension  of  the  railway  from  Elk 
Lake  to  Gowganda  is  a  matter  for  the  government  to  decide 
as  the  country  is  almost  exclusively  mining,  and  railroad  con- 
struction in  that  region  will  be  difficult.  About  $50,000  has 
been  expended  in  surveys  as  far  as  Sudbury,  which  will  be  the 
terminus  of  the  branch.  This  will  give  connection  with  the 
Canadian  Pacific  and  the  Canadian  Northern  Railways. 

An  announcement  is  made  that  Mr.  E.  J.  Mackenzie,  son 
of  Sir  William  Mackenzie,  who  returned  to  Winnipeg  recent- 
ly after  an  absence  of  two  years  in  California,  will  assume 
active  control  of  the  Canadian  Northern  lines  west  of  Lake 
Superior  to  the  Pacific  Coast,  in  the  capacity  of  second  vice- 
president.  Mr.  Mackenzie  will  be  in  complete  control  of  the 
Transcontinental  lines  to  be  opened  this  summer.  It  is 
understood  that  Mr.  A.  E.  Warren,  present  assistant  general 
manager  in  Winnipeg  will  move  to  the  Pacific  Coast  to  take 
up  the  management  of  the  Canadian  Northern  mountain 
division,  and  the  office  vacated  by  him  will  be  filled  by  Mr. 
J.  S.  Cameron,  general  superintendent,  Winnipeg. 


The  Toronto  Branch  of  the  Canadian  Society  of  Civil 
Engineers  inaugurated  a  series  of  monthly  luncheons  on 
I'cbruary  11.  The  function  was  presided  over  by  Mr.  C.  H. 
Mitchell  in  the  absence  of  the  Chairman  of  the  Branch,  Mr, 
A.  F.  Stewart.  The  speakers  included  Dr.  Galbraith,  Mr. 
C.  R.  Young  and  Mr.  J.  M.  Clark,   K.C. 


Messrs.  Wilson,  Townsend  &  Saunders,  engineers  and 
contractors,  whose  headquarters  are  at  Moose  Jaw,  Sask., 
have  opened  a  branch  office  at  79  Spadina  Avenue,  Toronto. 
They  have  secured  from  the  city  of  Toronto  a  contract  for 
the  construction  of  an  underground  sewage  pumping  station 
on  Scott  street,  and  they  are  looking  forward  to  an  active 
season  in  the  east. 
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President— Mr.   J.  L.   Skene,   of 

Messrs.  Skene  &  Christie, 

contractors. 


Second   Vice-President— Mr.  T.  J 

Madlen.  Manager   Dominion 

Construction  Company. 

NEWLY-ELECTED   OFFICERS   OF  THE   VANCOUVER    BUILDERS'    EXCHANGE 


First  Vice-President — Mr.  W.  M.  Horie, 

of  Messrs.    Baynes   6?   Horie, 

contractors. 


Vancouver    Builders'    Exchange   an    Active    Body 


GkA'riI''YING  evidences  of  tlic  success  which  has  at- 
tended the  organization  of  the  building  interests  of 
Vancouver  were  forthcoming  at  the  annual  ban- 
<iuet  of  the  Vancouver  Builders'  Exchange,'  reported 
briefly  in  our  last  issue,  in  our  previous  article  we  gave  an 
outline  of  the  addresses,  together  with  a  list  of  the  new  olli- 
cers.  We  now  have  pleasure  in  presenting  to  our  readers 
Messrs.  Skene,  Horie  and  Madlen,  president,  first  vice-presi- 
dent and  second  vice-president  respectively,  and  in  givinij 
.supplementary  particulars  concerning  the  work  and  aims  of 
the  association. 

Acting  on  instructions  from  the  general  contractors'  sec- 
tion, the  Secretary,  Mr.  W.  Hamilton-Lindsay,  has  taken  up 
with  the  Ministers  of  Public  Works  at  both  Ottawa  and  Vic- 
toria the  question  of  having  all  plans  for  public  work  in 
British  Columbia  sent  to  the  Exchange,  with  the  result  thai 
the  Minister  at  Ottawa  has  given  instructions  to  that  effect, 
though  the  Minister  at  Victoria  states  that  they  cannot  depart 
from  their  regular  custom  of  sending  them  only  to  Govern- 
ment offices. 

The  question  of  a  uniform  contract  for  general  contrac- 
tors, and  also  for  sub-contractors  has  been  the  subject  of  sev- 
eral meetings  between  a  committee  of  the  Vancouver  Branch 
of  the  B.  C.  Society  of  Architects  and  a  committee  from  the 
general  contractors'  section,  and  between  the  general  con- 
tractors' committee  and  committee  from  the  sub-contractors, 
and  is  still  under  consideration.  Some  of  the  work  which  it 
is  hoped  the  exchange  will  undertake  at  an  early  date  has 
been  mapped  out  as  follows: 

Employers'  Liability  Insurance;  classified  vs.  Hat  rates. 
A  standard  form  of  measurement. 

Joint  conferences  between  representatives  of  the  or- 
ganization and  the  city  authorities  with  a  view  to  securing 
a  revision  of  the  building  by-laws. 

The  question  of  examining  and  licensing  building  in- 
spectors, superintendents  of  buildings  and  clerks  of  works. 
The  Secretary's  report  also  dealt  with  a  number  of  in- 
novations which  it  is  proposed  to  establish  at  an  early  date. 


among  these  being  a  daily  change  hour  for  trading  and  busi- 
ness purposes  generally,  to  keep  constant  watch  over  legis- 
lation and  all  other  matters  affecting  the  building  industry  in 
the  interests  of  the  members,  to  secure  plans  for  public  and 
other  works  upon  which  the  members  will  be  given  an  oppor- 
tunity to  submit  tenders,  to  have  a  permanent  exhibit  of  build- 
ing supplies,  to  obtain  the  services  of  a  competent  lawyer, 
and  to  display  daily  bulletins  of  building  information. 

The  Treasurer's  report  which  followed  indicated  the  ex- 
cellent financial  standing  of  the  exchange,  there  being  prac- 
tically no  liability. 


Competitive  plans  have  been  received  for  the  new  Ma- 
sonic Temple  to  be  erected  on  the  west  side  of  Spadina  Road, 
north  of  Bloor  Street,  Toronto.  The  first  prize  of  $1,000  for 
llie  best  plan  is  awarded  to  Mr.  H.  V.  Knowles.  A  native  of 
Hamilton,  Ont.,  Mr.  Knowles  has  been  practising  his  profes- 
sion as  architect  in  New  York  for  some  years.  Mr.  John  M. 
Lyle,  the  well-known  Toronto  architect,  secured  second  prize, 
the  third  and  fourth  prizes  being  won  by  Messrs.  Hutchison, 
Wood  &  Miller,  of  Montreal,  and  Messrs.  A.  W.  Gould  and 
A.  E.  Harvey,  of  Victoria,  B.C.,  respectively.  The  building 
will  cost  about  $300,000  and  tenders  will  be  called  at  an  early 
date. 


The  profits  of  the  Nova  Scotia  Steel  and  Iron  Company 
for  last  year  were  $1,255,953,  the  largest  in  the  history  of  the 
company,  and  an  increase  of  $253,344  over  1912.  After  meet- 
ing all  charges,  writing  off  and  appropriating  sums  to  depre- 
ciation, reserve,  etc.,  and  paying  a  dividend  of  6  per  cent,  on 
the  common  stock,  $75,286  is  carried  forward.  Mr.  T.  Cant- 
Icy,  the  general  manager,  states  that  the  demand  for  the 
company's  products  during  the  early  months  of  the  year  were 
good.  During  this  period  a  large  tonnage  was  booked  at  fair 
prices  sufficient  to  keep  the  mills  fully  employed  until  the 
closing  weeks  of  the  year,  the  result  being  that  the  outputs 
of  iron  ore,  pig  iron,  steel  ignofs,  billets,  bars  and  forgings 
all  showed  substantial  increases  over  previous  years. 
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MAINLY    CONSTRUCTIONAL 

EAST  and   WEST  -  FROM  COAST  to  COAST 


EASTERN    CANADA 

At  a  cost  of  $150,000  the  city  of  London,  Ont.,  is  to  have 
a  system  of  storm  water  sewers,  and  tenders  for  the  work  will 
he  called  in  March. 

Tenders  arc  to  be  called  for  the  liuilding  of  a  new  $400,- 
000  college  in  Montreal.  The  architects  are  Messrs.  I'eden 
&  McLaren,  Montreal. 

I'lans  for  a  new  horticultural  building  for  the  Central 
Canada  Exhibition  Association,  at  an  estimated  cost  of  $48,- 
000,  have  been  prepared  by  Mr.  Allan  Keefer. 

The  government  has  decided  to  grant  in  instalments  :i 
loan  of  hfteen  million  dollars  to  the  Montreal  Harbor  Board, 
and  two  million  dollars  for  this  year's  harbor  works  at  Que- 
bec. 

The  city  of  Toronto  contemplates  laying  a  new  supply 
main  in  the  north  end  of  the  city,  at  a  cost  of  $525,000,  also 
an  extension  of  the  high-pressure  fire  zone  to  involve  an  out- 
lay of  $500,000. 

The  Canadian  Stewart  Company  has  been  given  the  con- 
tract for  the  new  development  works  at  Toronto  Harbour, 
the  contract  price  being  $5,371,372.  Between  the  highest  and 
the  lowest  tenders  there  was  a  difference  of  $2,000,000. 

The  New  Brunswick  Wire  Fence  Company  anticipate  a 
good  year's  business  judging  by  the  number  of  orders  at  pre- 
sent on  hand  .  The  factory  is  equipped  with  up-to-date  ma- 
chinery for  the  production  of  woven  wire  fence  and  staples. 

Messrs.  J.  A.  Eaton  &  Son  intend  erecting  a  new  factory 
at  Orillia  this  year  at  a  cost  of  $400,000.  The  plans  have  al- 
ready been  prepared  and  all  that  remains  to  be  done  is  to  re- 
ceive the  sanction  of  the  ratepayers  to  a  loan  and  a  suitable 
site. 

The  city  engineer  of  Maissoneuve,  P.Q.,  has  been  in- 
structed to  prepare  plans  and  estimates  of  a  municipal  hous- 
ing system.  The  Mayor  stated  there  was  a  shortage  of  3,000 
flats — a  condition  which  will  be  accentuated  when  the  Vickers, 
Limited,  shipbuilding  yard  is  completed. 

Much  satisfaction  is  felt  in  Fredericton,  N.B.,  at  the  an- 
nouncement of  Hon.  H.  F.  McLeod,  M.P.,  that  the  St.  John 
Valley  Railway  Machine  Shops  are  to  be  located  in  that  cen- 
tre. The  Federal  Department  of  Public  Works  is  also  ar- 
ranging for  two  new  concrete  wharfs  to  be  built  on  the 
water-front   in    Fredericton. 

Estimates  for  Toronto  public  works  include  $351,000  for 
the  Sherbourne  street  bridge;  $310,000  for  the  new  bridge  over 
the  north  ravine.  Glen  road;  $335,000  for  the  Moore  Park 
bridge  connecting  eastern  and  western  sections  of  St.  Clair 
Avenue.  New  tenders  have  been  called  for  the  new  Gerrard 
street  bridge  at  an  estimated  cost  of  $382,000. 

Two  24-ft.  hydraulic  dredges  with  hulls  17  ft.  long,  43  ft. 
wide  and  12  ft.  deep,  to  cost  $500,000,  have  been  ordered  for 
the  work  of  deepening  the  Toronto  harbour.  Each  will  have 
a  capacity  of  18,000  cubic  yards  per  day.  The  contract  for 
the  two  dredge  hulls  has  been  placed  by  the  Canadian  Stew- 
art Company  with  the  Poison  Iron  Works  and  Shipbuilding 
Company. 

The  Toronto   Eastern  Railway  directors  arc   to   be  con- 


sulted as  to  the  possibility  of  the  electric  roads  joining  in  the 
construction  of  a  high-level  bridge  to  cost  $150,000,  which 
would  provide  a  level  roadway  across  the  West  Don,  Toron- 
to to  the  centre  of  the  city.  An  interim  report  has  been  laid 
before  the  township  council  of  York  by  Mr.  J'rank  Barber, 
township  engineer. 

The  Ford  Motor  Company  are  about  to  erect  a  reinforced 
concrete  building  at  the  corner  of  Dupont  and  Christie 
streets,  Toronto.  The  structure  will  be  of  five-storeys  with 
basement,  the  front  of  the  first  storey  to  be  used  as  a  show- 
room and  for  offices,  the  front  of  the  second  storey  being 
reserved  for  a  stock  room.  The  new  building  will  be  ready 
for  occupation  early  next  fall. 

Plans  have  been  prepared  for  the  building  of  the  new 
Knox  Church  at  Stratford,  which  promises  to  be  one  of 
the  most  stately  edifices  in  Western  Ontario.  The  building 
will  be  of  red  brick  with  cement  footings,  and  will  have  a 
tower,  24  ft.  square,  standing  84  feet  from  the  ground.  Ten- 
ders for  the  work  are  to  be  sent  to  the  architects,  Messrs. 
Lindsay  &  Brydon,  Toronto,  by  February  27. 

The  Hepworth  Silica  Pressed  Brick  Company,  at  a  meet- 
ing in  Owen  Sound,  decided  to  purchase  the  machinery  for 
their  new  plant  and  to  complete  the  necessary  buildings  and 
equipment  as  soon  as  weather  conditions  permit.  The  new 
plant  promises  to  be  one  of  the  most  modern  and  complete 
in  the  province,  having  a  twenty-four  hour  capacity  of  88,- 
000  bricks.     The  plant  will  be  located  near  Hepworth. 

The  Chatham  Builders'  Exchange  held  their  annual  ban- 
(luet  on  February  13  under  most  successful  auspices.  The 
question  of  appointing  a  building  inspector  for  the  city  was 
under  discussion  and  hearty  agreement  was  expressed  with 
the  proposal.  Mr.  A.  J.  Dunn,  ex-mayor,  stated  that  last  year 
Chatham  had  had  one  of  the  greatest  building  years  in  its 
history,  and  Mr.  John  McCorbia,  mayor  of  the  city,  expressed 
the  hope  that  1014  would  prove  a  banner  one  in  tlie  history  of 
the    Builders'   Exchange. 

The  building  programme  for  Montreal  this  year  promises 
to  surpass  that  of  any  previous  year.  Excavation  is  expected 
shortly  to  begin  for  the  station  and  terminal  buildings  of  the 
Canadian  Northern  Railway  at  the  city  end  of  the  Mount 
Royal  tunnel,  and  the  erection  of  a  temporary  depot  for  pas- 
sengers. Residential  construction  will  be  carried  out  on  an 
extensive  scale,  and  new  factory  buildings  and  extensions, 
public  schools,  fire  and  police  stations  are  also  included  in 
(lie  building  programme  outlined  for  1914. 

St.  John,  N.B.,  is  entering  upon  a  particularly  heavy 
season  of  construction  work.  Details  of  the  operations  now 
in  progress  have  been  given  in  recent  issues  of  this  journal, 
but  in  considering  these  it  is  well  to  remember  that  there 
are  the  additional  items  included  in  the  estimates  brought 
down  at  Ottawa.  These  comprise:  harbour  and  improve- 
ments, $3,000,000;  new  post  office,  $325,000;  spur  lines  to 
Courtenay  Bay,  $134,000;  extension  of  breakwater,  $100,000; 
Partridge  Island  wharf,  $50,000;  quarantine  station,  $45,000, 
i'.nd  other  items,  $66,000. 

Discussing  the  possibilities  of  the  different  Canadian 
Provinces,  experts  of  the  Mines  Branch,  Department  of 
Mines,    Ottawa    (who   compiled    a   report   recently   declaring 
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that  Canada  possesses  gas  and  oil  fields  of  considerable 
value  which,  if  developed,  may  rival  those  of  the  United 
States)  say  that  in  Alberta  deposits  are  considerable,  but  cost 
of  drilling  is  high.  The  province  of  Quebec  gives  no  indica- 
tion at  the  present  time  of  developing  fields  of  either  petro- 
leum or  natural  gas.  New  Brunswick  oil  fields,  however, 
show  considerable  promise,  and  of  Ontario  the  statement  is 
made  that  the  production  both  of  petroleum  and  natural  gas 
is  on  the  decline  and  the  total  depletion  of  the  underground 
.supply  is  approaching. 

From  a  report  issued  recently  by  the  Department  of 
Mines,  Ottawa,  we  learn  that  the  production  of  clay  products, 
lime,  cement,  stone  and  similar  construction  materials  in 
Canada  4uring  1912,  reached  a  total  value  of  $28,794,869, 
which  represents  an  increase  of  $6,850,258  or  26.8  per  cent. 
over  1911,  in  which  year  the  production  was  valued  at  $22,- 
,  709,612.  The  total  production  in  1910  was  valued  at  $19,637,- 
592,  and  in  1910  at  $16,553,349.  A  satisfactory  feature  of  the 
statistics  for  the  past  year  is  the  fact  that  the  Canadian  con- 
sumption of  products  of  this  class  is  apparently  increasing  at 
a  more  rapid  rate  than  production,  which  goes  to  show  that 
construction  materials  are  much  in  demand,  and  that  the  field 
iif  production  is  not  by  any  means  overcrowded. 

About  150  members  of  the  Engineers'  Department  of 
the  C.  P.  R.  attended  the  third  annual  banquet  held  at  the 
Place  Viger  Hotel,  Montreal,  on  February  14.  Mr.  H.  Irvin, 
consulting  right-of-way  and  lease  agent,  presided,  and  engi- 
neers from  all  parts  of  the  system  were  present.  The  chair- 
man referred  to  the  immense  growth  of  the  C.  P.  R.  and  the 
engineering  difficulties  which  had  been  surmounted.  There 
were,  he  said,  still  great  things  to  be  done,  and  he  was  con- 
vinced that  the  difficulties  which  they  presented  would  also 
be  overcome.  Mr.  P.  Motley  referred  to  the  building  and 
double-tracking  of  the  St.  Lawrence  bridge,  and  incidentally 
mentioned  that  the  company  had  made  an  outlay  of  $75,000,- 
000  on  the  east  and  west  lines  in  the  course  of  one  year. 


WESTERN  CANADA 

A  new  post  office  is  to  be  erected  at  Calgary,  Alta.,  at  a 
cost  of  $250,000. 

Medicine  Hat,  Alta.,  is  to  have  new  sidewalks  at  a 
cost  of  $115,000,  of  which  $80,000  will  be  expended  on  con- 
crete and  $35,000  on  curb  and  gutter. 

Tenders  have  been  called  for  a  new  water  system  at  Can- 
ora,  Sask.  The  source  of  supply  is  Crystal  Lake,  a  distance 
of  14J^  miles.    The  outlay  will  be  about  $200,000. 

Edmonton  public  works  this  year  include  the  laying  of 
pavement  involving  an  expenditure  of  $900,000;  $227,000  on 
concrete  walks,  and  $156,173  on  the  telephone  system. 

Regina,  Sask.,  has  decided  on  a  waterworks  system  which 
will  mean  an  outlay  of  about  $290,000.  The  work  is  in  charge 
of  Mr.  J.  M.  Mackay,  Superintendent,  waterworks  depart- 
ment. 

A  movement  is  on  foot  to  have  the  Saskatchewan  gov- 
ernment, Regina  city  council,  Regina  board  of  trade.  Moose 
Jaw  city  council,  and  Moose  Jaw  board  of  trade  co-operate 
with  a  view  to  improving  the  highway  between  these  two 
cities. 

A  movement  for  the  construction  of  better  roads  is  at 
present  engaging  the  attention  of  the  Calgary  board  of  trade. 
Recently  a  committee  of  this  board  waited  upon  the  Hon. 
Charles  Stuart,  Minister  of  Public  Works  for  the  Province, 
to  ascertain  the  government's  intentions  in  this  respect. 

Mr.  C.  A.  Dunning,  member  of  the  Saskatchewan  com- 
mission which  recently  toured  Europe,  investigating  grain 
conditions,  has  now  advocated  the  construction  of  an  inland 
waterway,   permitting   ocean-going   vessels    to   travel    to    the 


prairie.  The  cost  of  such  an  undertaking  would  be  enor- 
mous, but  Mr.  Dunning  claims  it  is  essential  to  make  grain 
production  more  profitable  in  Canada. 

A  5,000,000-gallon  water  storage  basin  costing  $140,000 
will  be  built  within  Regina's  city  limits  during  1914.  Supple- 
mented by  two  new  pumps  which  are  to  be  purchased,  this 
basin  will  insure  10,000,000  gallons  for  ordinary  and  an  equal 
quantity  for  fire  purposes. 

The  town  of  Athabaska  Landing,  to  the  north  of  Edmon- 
ton, has  erected  a  number  of  important  buildings  following 
the  destructive  fire  of  a  year  ago.  These  structures  include 
two  hotels  constructed  along  the  most  approved  architectural 
lines,  which  indicates  that  the  spirit  of  progress  has  taken 
possession  of  the  inhabitants. 

Experiments  carried  on  by  the  Alberta  Clay  I'roducts 
Company,  Limited,  Medicine  Hat,  are  said  now  to  have  reach- 
ed the  stage  when  the  right  kind  of  clay  mixture  has  been 
determined  for  the  production  of  satisfactory  sewer  pipes. 
Many  attempts  have  been  made  for  some  time  to  manufacture 
the  highest  grade  of  sewer  pipe  in  the  Canadian  West,  and 
apparently  success  has  at  last  attended  their  efforts. 

An  innovation  in  civic  construction  work  has  been  sug- 
gested by  Mr.  VV.  G.  Douglas  to  Winnipeg  Board  of  Con- 
trol. His  plan  is  to  manufacture  cement  curbing  for  street 
paving  at  the  city  shops  during  the  winter.  The  scheme  is 
declared  by  experts  to  be  quite  feasible,  and  the  controllers 
favor  it  on  the  ground  that  it  would  provide  a  good  deal  of 
work  during  the  winter,  to  men  who  would  otherwise  be  un- 
employed. 

A  scenic  road  is  being  constructed  from  Revelstoke, 
B.C.,  up  Mount  Revelstoke  to  Victoria  Park  on  its  summit. 
Commencing  on  the  western  boundary  of  the  city,  at  an  alti- 
tude of  1,450  ft.,  with  the  aid  of  five  switclibacks,  the  road 
reaches  the  summit,  12.8  miles  distant,  at  an  altitude  of  6,150 
ft.  On  completion  of  the  road  the  Canadian  Pacific  Railway 
contemplates  an  automobile  service  connecting  its  hotel  at 
Revelstoke  with  the  chalet  at  the  summit,  which  is  to  be 
constructed  by  the  company.  The  average  grade  of  the  road 
is  6.6  per  cent.,  maximum  7.6  per  cent.  The  park  on  the 
summit  consists  of  a  plateau  of  some  70,000  acres. 

During  1913  the  road  construction  of  the  Colonization 
Road  Department  reached  a  mileage  of  1,300,  entailing  an 
expenditure  of  $405,351.  The  northern  district  which  em- 
braces the  Rainy  River,  Sudbury,  and  other  northern  dis- 
tricts, received  293  miles  of  colonization  roads  and  205  miles 
of  by-law  roads,  the  government  bearing  the  total  cost  of  the 
former,  and  of  the  expenditure  of  $59,000  on  the  by-law  roads 
the  municipalities  in  the  district  contributed  $14,000.  In  the 
western  district  which  takes  in  Parry  Sound  and  surrounding 
territory,  110  miles  of  colonization  roads  were  built  and  80 
miles  of  by-law  roads.  The  figures  for  the  rest  of  the  pro- 
vince give  a  total  length  of  292  miles  of  colonization  and  344 
miles  of  by-law  roads  at  an  expenditure  of  $52,000,  of  which 
the  government's  contribution  was  $33,000. 

With  other  estimates  still  to  be  dealt  with,  the  Utilities 
and  Works  Committee  of  Regina  City  Council  have  author- 
ized an  expenditure  of  over  .$2,000,000  lor  civic  undertakin.i;s 
during  1914.  The  pro'gramme  is  not  as  large  as  last  year, 
but  in  view  of  general  conditions  much  work  that  would 
ordinarily  be  undertaken  will  have  to  stand  for  the  present. 
That  so  much  work  is  necessary,  in  view  of  the  large  pro- 
gramme carried  out  last  year,  indicates  the  development  of 
the  city  during  last  year.  Sewer  and  water  works  provide 
for  a  large  proportion  of  expenditure,  the  works  in  this  re- 
gard to  cost  over  three-quarters  of  a  million  dollars.  Street 
railway  extensions  have  been  cut  down  to  a  minimum,  and 
only  the  sidewalk  programme  left  over  from  last  year  will  be 
constructed  during  1914. 
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The  Organization  of  Engineering 

IN  his  recent  presidential  address  (extracted  in  this 
issue)  delivered  before  the  Society  of  Engineers, 
Mr.  H.  C.  H.  Shenton  pointed  out  that  the  pro- 
fession of  engineering  requires  organizing.  As 
tilings  are  now  anyone  may  call  himself  an  engineer, 
and  the  word  in  consequence  conveys  at  the  best  a 
confused  conviction  to  the  public  mind.  Mr.  Shenton 
proposes  "a  controlling  body  representative  of  every 
branch  of  the  profession,"  and  the  suggestion  calls  for 
the  strongest  support.  Such  a  movement  should, 
however,  be  international,  or  at  least,  as  a  preliminary 
step,  embrace  all  English-speaking  nations.  Existing 
societies  could  maintain  their  autonomy,  although 
having  regard  to  the  deplorable  duplication  that  has 
marked  recent  years,  much  in  the  way  of  amalgama- 
tion would  doubtless  follow.  The  reading  and  dis- 
cussion of  papers  is  one  of  the  main  features  of  most 
societies,  and  much  is  said  as  to  the  importance  of 
shoulder-rubbing  and  view-exchanging.  How  much 
more  advantageous  would  it  not  be  if  meetings  could 
be  fully  representative  and  better  attended?  A  civil 
engineer  reads  a  paper  on  the  installation  of  a  pump- 
ing plant.  He  describes  in  detail  the  work  in  cutting, 
tunnelling,  embanking,  pipe-laying  and  so  forth;  but 
he  carefully  refrains  from  more  than  a  cursory  men- 
tion of  the  pumps  themselves  for  the  simple  reason 
that  he  knows  nothing  about  them  except  what  he  has 
gleaned  from  the  maker's  specification.  Such  a  paper 
might  well  be  the  joint  production  of  a  civil  and  a  me- 
chanical engineer,  and  with  both  civil  and  mechanical 
engineers  in  the  audience  a  full  discussion  might  be 
expected  and  the  representatives  of  both  professions 
considerably  enlightened.  The  organization  of  jomt 
meetings  would  be  an  immense  forward  step,  and  it 
could  be  effected  only  by  some  central  committee 
consisting  of  members  delegated  by  the  various  bodies 
represented.  How  much  better  organized  could  not 
the  last  International  Road  Congress  have  been  had 
the  numerous  societies  and  interests  concerned  in  it 
been  regularly  in  touch  with  each  other!  Another 
very  strong  point  in  favor  of  a  central  committee — 
the  term  "controlling  body"  is  open  to  objection — is 
the  exchange  of  "Proceedings."  -Every  society  of  any 
importance  now  issues  in  book  or  magazine  form  the 
papers  presented  to  it,  but  each  society  jealously  con- 
fines the  circulation  of  its  publications  to  its  own  circle. 
It  would  surely  be  of  benefit  to,  say,  the  Canadian 
Society  of  Civil  Engineers  if  those  meinbers  who  so 
desire^  could -receive  regularly  the  "Proceedings"  of 
the  Institutions  of  Civil,  Mechanical  and  Electrical 
Engineers ;  and  the  converse  would  apply  equally.  The 
expense  need  not  be  great,  while  the  educative  advan- 
tages would  be  incalculable.  The  engineering  profes- 
sion is,  in  fact,  .split  up  (with  quite  a  few  exceptions) 
into  a  number  of  ineffective  bodies,  which  are  for  the 
most  part  merely  mutual  admiration  societies.  And 
meanwhile,  there  exists  an  untrained  horde  of  incom- 
petents, who  by  push  and  effrontery,  bustle  and  bluff, 
divert  the  fees  from  the  legitimate  pockets.  In  the 
"letters"  contributed  by  our  London  correspondent  it 
has  been  shown  how  an  electrical  engineer  can  attain 
the  premier  highway  engineering  post  in  England  the 
while  good  men.  of  the  highest  ability,  languish  on  a 
road  foreman's  wage. 


It  is  estimated  by  a  United  States  firm  that  the  loss 
in  cement  which  adheres  to  empty  cement  bags,  or  is 
shaken  out  into  the  air,  amounts  to  about  $300,000  a 
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year.  In  order  to  enable  cement  manufacturers  to  ob- 
viate this  loss,  a  dustless,  cheap  and  efficient  method  of 
cleaning  bags  lias  been  introduced  by  the  Century  Ce- 
ment Machine  Company,  of  Rochester,  New  Vork. 
The  machine  employed  is  of  simple  construction,  oc- 
cupying little  Hoor  space  and  cai)able  of  being  worked 
by  a  boy  if  required.  Every  bag  is  counted  as  soon  as 
cleaned,  and  after  fifty  bags  have  been  cleaned  a  bell 
rings  to  notify  the  operator. 


"Mere  Accumulation  of  Building  Material" 
a  Cheap  Form  of  Advertising 


W 


L'\T  was  described  as  "mere  accumulation 
of  building  material" — to  wit,  the  modern 
skyscraper — together  with  the  tendency  to 
seek  this  cheap  form  of  advertising,  was 
discussed  editoriall)'  in  our  issue  of  January  28  last, 
it  is  possible  that  many  members  of  the  architectural 
profession  refrained  from  taking  part  in  the  discussion 
for  fear  that  they  should  go  on  record  as  being  op- 
posed to  this  class  of  structure  and  possibly  lose  there- 
by. It  might  be  pointed  out  in  passing  that  reticence 
of  this  kind  is  rather  a  sign  of  weakness  than  of 
strength,  for  it  is  fair  to  assume  that  if  a  man  never 
gives  expression  to  his  views  his  opinions  are  un- 
stable. 

Interesting  comment  on  the  subject  was  submitted 
by  the  well-known  Montreal  architect,  Mr.  Philip  J. 
Turner,  F.R.I. B. A.,  whose  letter  published  in  our  issue 
of  I'^ebruary  18  was  a  well-considered  statement  of  the 
pros  and  cons.  Mr.  Turner  made  a  strong  plea  for  uni- 
formity of  treatment  in  the  design  of  buildmgs  and  for 
careful  planning  in  the  layout  of  our  cities. 

In  our  editorial  article  we  cited  the  example  of  the 
United  States  as  something  to  avoid — -that  is,  in  re- 
gard to  the  erection  of  high  buildings  in  congested 
spaces.  For  this  reason  we  cannot  very  well  overlook 
an  editorial  consideration  of  the  subject  given  in  a 
recent  issue  of  the  Engineering  Record.  It  will  be 
noticed  that  our  contemporary  favors  a  maximum 
height  of  one  hundred  feet.  That  such  a  recommenda- 
tion should  be  made  by  one  of  the  leading  construc- 
tional journals  of  New  York  City — the  home  of  sky- 
scrapers— is  particularly  suggestive  of  reform  and  en- 
couraging to  those  who  desire  to  see  Canada  1)uilt  up 
upon  rational  and  hygienic  lines.  We  quote  our  con- 
temporary : 

"One  would  think  that  the  recent  publicity  given  to 
building-height  limitations  would  have  awakened  cities 
throughout  the  country  to  a  realization  of  the  need  for  ap- 
propriate enactment:  Detroit  has  heard  and  is  considering 
a  height-limitation  ordinance.  Minneapolis  is  either  in  bliss- 
ful ignorance  of  the  danger  to  its  civic  future  or  prefers  ad- 
vertising to  sensible  civic  development.  The  tallest  com- 
pleted building  in  Minneapolis  is  twelve  storeys,  about  150 
ft.  high,  but  one  reaching  200  ft.  is  to  be  started  the  first  of 
May.  Unless  all  previous  experience  is  contradicted,  then 
will  begin  the  senseless  rivalry  as  to  height,  and  some  com- 
petitor of  the  owners  of  the  proposed  structure  will  show 
that  they  can  "go  them  one  better."  Minneapolis  is  known 
far  and  wide  as  an  unusually  fine  city — one  endowed  with 
natural  advantages  and  blessed  with  wide  streets  and  good 
transportation  facilities.  The  mere's  the  pity  that  it  should 
endanger  its  good  reputation  by  courting  the  congestion  in 
street  traffic  and  overtaxing  of  transportation  facilities  in- 
evitably accompanying  excessive  building  heights.  The  pre- 
sent maximum,  150  ft.,  is  a  good  point  at  whicli  to  stop. 
There  is  no  excuse  for  exceeding  it.  It  is  contended  in  all 
cases  that  land  values  require  high  structures  in  order  that 


there  may  be  a  fair  return  on  the  investment.  That,  how- 
ever, is  the  starting  point  of  a  vicious  circle — tall  buildings 
increase  land  values;  increased  land  values  require  higher 
buildings;  these  higher  buildings  still  further  increase  the 
land  values,  and  so  on.  Another  argument  advanced  in  favor 
of  the  tall  building  is  that  a  compact  business  district  is  a 
necessity  if  a  town  is  to  be  commercially  important.  That 
idea  has  been  exploded  by  New  York's  expansion.  The  busi- 
ness district  now  stretches  from  the  Battery  to  Korty-second 
Street — i  miles — and  the  section  farthest  from  the  Wall 
Street  district  is  growing  at  the  greatest  rate,  showing  that 
its  :i-niile  removal  from  the  former  hub  is  not  detrimental. 
The  iiroposing  offender  at  Minneapolis  is  a  bank — the  class 
of  institution  that  most  quickly  responds  to  appeals  for  the 
support  of  civic  projects.  It  has  an  unexampled  opportunity 
to  show  its  civic  patriotism — by  abandoning  its  200-ft.  mon- 
ster and  keeping  within  the  present  maximum  limit.  If  its 
civic  patriotism  is  unequal  to  such  a  sacrifice,  the  munici- 
pality should  lose  no  time  in  passing  a  height-limiting  ordin- 
ance, so  tliat  imitation  may  be  impossible  or  may  be  checked 
as  quickly  as  justice  dictates. 

"What  has  been  said  above  about  Minneapolis  in  the 
preceding  note  applies  with  equal  force  to  many  aggressivi- 
cities  throughout  the  country.  Particularly  in  the  south- 
west is  there  danger  of  unnatural  striving  after  advertising 
through  high  buildings.  In  such  places  as  Muskogee,  Okla- 
homa and  Dallas,  Texas,  the  number  of  tall  buildings  in 
relation  to  the  land  values  is  astonishingly  large.  These 
cities,  and  many  others  like  them — notably  the  thriving 
Lake  cities — still  have  their  civic  futures  before  them.  They 
can  make  places  of  beauty  or,  like  New  York  and  Chicago, 
can  advertise  in  haste  and  repent  at  leisure.  Experience  in 
the  New  as  well  as  in  the  Old  World  is  against  the  tall 
structure.  London,  Paris  and  Berlin  have  as  much  reason 
for  the  tall  building  as  New  York  or  Chicago.  They  have 
refused,  however,  to  allow  the  vicious-circle  argument  to  be 
started  and  have  held  their  maximum  height  to  less  than  100 
ft.  This  limit  may  well  be  adopted  in  all  .\merican  cities 
which  have  not  already  gone  so  far  beyond  this  mark  that 
retreat  is  impossible — and  now  is  the  time  to  do  it." 


An  electrical  process  for  purifvi"  clay,  brought 
to  the  notice  of  the  English  Ceramic  Society  by  Dr. 
W.  R.  Ormandy,  depends  upon  the  fact  that  clay  is 
electro-negative,  while  its  chief  impurities  are  electro- 
positive. The  emulsified  clay  is  partiallv  coagulated 
by  adding  electrolytes,  and  is  further  purified  by  pass 
ing  through  a  vessel  having  electrodes  differing  bv  60 
to  100  volts.  The  clay  substance,  with  as  little  as  18 
to  20  per  cent,  of  water,  is  deposited  as  a  continuous 
blanket  four  and  one-half  feet  wide  and  a  quarter  of 
an  inch  thick.  Even  fine  particles  are  removed,  and 
the  solid  product  may  contain  as  much  as  ninety-nine 
and  five-tenths  per  cent,  of  china  clay. 


The  highest  tower  hitherto  erected  for  the  distribu- 
tion of  concrete  by  gravity  is  one.  203  ft.  3  in.  high  by 
6  ft.  square,  now  being  used  in  the  construction  of  a 
railway  viaduct  in  Baltimore.  The  tower  is  entirely 
of  timber,  the  hoisting  buckets,  each  of  half  a  cubic 
yard  capacity,  discharging  into  10  in.  spouts,  350  ft. 
long,  through  which  the  concrete  flows  directly  to  the 
moulds  where  required. 


According  to  ap  official  statement  issued  recently, 
there  are  something  like  330,000  imemploycd  men  in 
New  York  City  at  the  present  time.  These  include 
140,000  imskilled  laborers  and  70,000  workers  in  the 
building  trade. 
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A  General  Review  of  Professional  and  Technical  Matters 
Affecting  the  Interests  of  the  Engineer 


ON  i'^  of  the  ablest  and  most  comprehensive 
treatises  of  the  kind  that  we  have  had  tli; 
pleasure  of  reading  is  the  presidential  address 
delivered  last  month  in  London  before  the 
Society  of  Itngineers  by  Mr.  H.  C.  H.  Siienton.  We 
make  no  apology  for  the  copious  extract  given  below, 
for  Mr.  Shenton's  observations  constitute  a  careful 
analysis  of  the  broad  principles  of  engineering,  and 
these  principles  find  a  common  level  in  both  England 
and  Canada — and  the  wor'.d  over  for  that  matter.  The 
leading  editorial  in  this  issue  is  devoted  to  one  of  Mr. 
Shenton's  topics,  the  organization  of  engineering,  and 
it  is  to  be  hoped  that  readers  of  this  journal  will  take 
full  advantage  of  the  invitation  which  we  now  extend 
them  to  contribute  their  views. 

Of  the  other  important  matters  considered  by  Mr. 
Shenton,  special  importance  attaches  perhaps  to  the 
real  economy  of  scientific  treatment  and  the  necessitv 
of  employing  only  thoroughly  competent  engineers. 
A  great  deal  of  public  money  has  been  wasted  m  Can- 
ada owing  to  shortcomings  in  the  designs  prepared  b^• 
small-salaried  men  of  general  experience  in  cases 
where  specialists  should  have  been  called  in.  Tlic 
iiistor)'  of  our  larger  municipalities  is  a  record  of  in- 
eiificiency  in  the  handling  of  water  and  sewage.  We 
are  all  quick  to  blunder  and  slow  to  learn :  Canada  has 
been  particularly  slow  in  learning  that  the  best  is  the 
cheapest. 

Every  paragraph  in  Mr.  Shenton's  address  affords 
food  for  reflection.  The  systematic  hydrographical 
survey  that  he  urges  is  something  which  might  be  con- 
sidered here.  His  remarks  concerning  the  consulting 
engineer  are  suggestive  to  Canadians.  The  economy 
of  the  best  professional  assistance  is  illustrated  by  the 
failure  of  certain  structures  in  this  country. 

The  proper  value  to  place  upon  the  advice  given  by 
manufacturers  is  not  the  least  important  of  the  re- 
maining topics  of  an  address  which  is  deservins'  of  the 
careful  study  not  only  of  all  municipal  engineers  but 
of  all  those  others  who  have  a  part — or  a  pretended 
part — in  municipal  administration.  Our  extract  fol- 
lows : 

There  are  many  signs  that  there  is  need  for  better  organ- 
isation in  the  profession.  This  is  to  be  observed  both  in 
England  and  in  America,  and  a  great  deal  of  consideration 
has  been  given  to  the  matter;  but  at  the  present  time  many 
of  the  eflforts  made  are  individual  and  spasmodic,  the  work 
done  by  the  largest  body  of  all — viz.,  the  Institution  of  Civil 
Engineers — being,  in  a  great  measure,  unknown  to  the  vast 
body  of  engineers.  Some  societies  make  such  work  the  nom- 
inal object  of  their  existence,  and  incidentally  it  may  be  ob- 
served that  the  mere  existence  of  any  society  of  engineers 
should  tend  in  the  direction  of  proper  organisation  of  the 
profession,  for  the  first  rule  of  that  society  should  he  that  its 
members  shall  be  engineers. 

Engineering  is  an  honoured  profession,  and  good  engi- 
neers receive  quite  as  much  consideration  and  respect  from 
the  general  public  as  they  cither  desire  or  deserve.  No  bet- 
ter organisation  of  the  profession  will  increase  the  respect 
with  which  a  properly  trained  and  qualified  engineer  is  re- 
garded at  the  present  time.  There  is  nothing  in  the  profes- 
sion as  it  stands  which  makes  it  in  any  way  less  honourable 
than  the  highest  professional  calling.     The  trouble  is  that  the 


general  public  often  regard  persons  as  engineers  who  liave 
absolutely  no  claim  to  the  title,  such  persons  being  allowed 
to  call  themselves  engineers  without  hindrance. 

The  Society  of  Engineers  is  at  the  present  time  devoting 
considerable  attention  to  the  subject  referred  to — viz.,  the 
organisation  of  the  profession,  and  the  well-being  of  the  en- 
gineer— and  will  spare  no  pains  in  the  future  to  promote  this 
object.  Such  work  is  being  considered  not  as  an  isolated 
effort  in  opposition  to  what  is  being  done  in  the  same  direc- 
tion by  other  societies  and  institutions,  but  is  taken  up  with 
the  object  of  ultimately  securing  a  combined  effort  of  the 
whole  profession,  and  the  formation  of  a  controlling  body 
representative  of  every  branch  of  the  profession,  which  would 
thus  be  in  a  position  to  accomplish  effectively  the  reforms 
which  are  generally  admitted  to  be  necessary.  This  is  not  a 
selfish  undertaking  done  simply  for  our  own  honour  and 
glory,  neither  are  we  arrogating  to  ourselves  a  right  which 
belongs  equally  to  other  societies,  but  it  is  a  genuine  effort 
to  increase  the  interest  of  engineers  in  a  movement  to  their 
own  advantage,  and  to  support  loyally  any  satisfactory  effort 
tliat  may  be  made  by  others. 

Although  there  is  nothing  wrong  with  engineering  as  a 
profession,  there  are  a  great  many  difficulties  with  which  the 
engineer  has  to  contend  which  come  under  consideration. 
The  employment  of  persons  who  are  not  engineers  to  do  en- 
gineering work  is  one  of  them;  the  employment  of  engineers 
at  an  improper  rate  of  payment  is  another — to  give  only  two 
instances.  In  the  legal  profession  no  unqualified  person  may 
practise  as  a  solicitor  under  a  penalty,  yet  in  the  engineering 
profession,  where  human  life  is  sometimes  dependent  upon 
the  work,  no  such  safeguard  is  to  be  found.  It  is  quite  a 
common  thing  to  find  an  overworked  surveyor  in  a  rural 
district  receiving  a  salary  of  perhaps  £60  or  £70  a  year, 
dealing  with  the  spending  of  very  large  sums  of  money  on 
purely  engineering  work.  If  the  profession  were  properly 
organised  such  a  person  could  not  be  found.  If  he  wen; 
competent  he  would  not  be  allowed  to  work  for  insufficient 
pay,  and  if  he  were  not  an  engineer  he  would  not  be  allowed 
to  do  the  work. 

I  would  therefore  urge  that  all  engineers,  whether  they 
arc  members  of  this  society  or  not,  should  regard  the  serious 
effort  that  is  being  made  for  the  better  organisation  of  the 
profession,  and  that  they  should  assist  us  by  bringing  mat- 
ters pertaining  to  the  subject  to  our  notice  and  by  working 
in  friendly  conjunction,  and  should  remember  that  we,  as  a 
society,  are  anxious  to  assist  them  in  anything  that  can  have 
a  useful  bearing  on  the  subject. 

Waste  of  Public  Money 

Much  public  money  is  wasted  owing  to  these  causes,  and 
taking  only  one  expense — viz.,  that  of  the  work  done  by 
local  authorities  by  persons  who  are  not  engineers — the  fact 
is  perfectly  plain,  and  it  is  therefore  necessary  in  the  public 
interest  that  engineers  should  combine  in  the  endeavour  to 
make  it  impossible  that  their  work  should  be  given  to  per- 
sons outside  the  profession.  .Again — and  here  i  speak  on  my 
own  subject — it  is  equally  important  that  such  works  as  those 
of  sewerage,  sewage  disposal,  and  water  supply  should  be 
carried  out  by  engineers  who  have  special  knowledge  and 
experience  of  these  particular  subjects.  At  the  present  time 
this  country  is  full  of  instances  where  the  public  money  has 
been  wasted  by  the  construction  of  works  which  are  quite 
unsuitable  for  their  purpose.  If  the  list  of  failures  in  sewage 
disposal  works  and  in  water  supply  works  were  recorded,  to- 


as6 


THE    CONTRACT     RECORD 


gether   with    the   names   of   those    responsible   for   the    work 
done,  the  result  would  be  very  instructive. 

Again,  this  appears  to  be  an  age  in  which  any  person, 
without  respect  to  his  qualifications,  may  pose  as  an  author- 
ity, and  write  a  text-book  for  the  use  of  students.  There 
are  to  hand  at  the  present  time  examples  of  recently  publish- 
ed books  on  engineering  matters,  and  especially  upon  the 
subjects  of  water  supply  and  sewage  disposal,  which  arc  lull 
of  obvious  errors.  Such  books  may  be  useful  enough  to  the 
engineer  of  experience  who  can  discriminate  between  right 
and  wrong,  but  it  is  grossly  unfair  to  the  student  to  put  into 
his  hands  a  text-book  calculated  to  lead  him  astray.  It  seems 
as  if  all  that  is  required  at  the  present  day  is  for  a  person 
to  make  an  assertion.  The  assertion  goes  forward,  frequently 
without  comment,  as  a  fact,  and  becomes  a  source  of  error. 
The  authority  is  generally  unquestioned.  This  is  an  unrea- 
sonable attitude  on  the  part  of  the  public,  including  some- 
times engineers.  If  a  great  engineer  of  world-wide  reputa- 
tion makes  an  assertion,  that  is  merely  his  opinion,  but  we 
have  it  on  good  authority,  and  it  is  therefore  of  great  value; 
but  if  an  unknown  person  of  inconsiderable  atlainment.s 
writes  a  book  and  makes  various  hard-and-fast  rules  and 
assertions,  these  ought  not  to  be  allowed  to  go  forward  for^ 
the  guidance  of  students  without  proof.  It  seems  as  if  some 
sort  of  Press  censorship  is  desirable.  A  department  might 
be  formed  for  the  careful  reading  of  new  books  written  by 
unknown  authors,  with  a  view  to  their  inclusion  in  a  list  of 
text-books  suitable  for  students  preparing  for  examinations. 
Naturally,  when  a  student  visits  such  a  library  as  that  of  the 
Institution  of  Civil  Engineers,  he  is  inclined  to  regard  the 
books  in  that  library  as  having  received  the  approval  of  the 
institution,  whereas  such  libraries  receive  books  both  good 
and  bad.  I  have  certainly  come  across  books  and  writings 
recently  which  bear  traces  of  the  mental  aberration  of  the 
author,  but  such  books  frequently  receive  no  proper  criticism 
in  the  engineering  press,  and  may  be  accepted  as  among  the 
number  of  ordinary  text-books. 

Again,  some  of  these  books  are  written,  if  not  by  manu- 
facturers themselves,  by  those  who  appear  to  be  willing  to 
advertise  the  goods  of  a  special  manufacturer.  A  book  upon 
water  supply,  for  instance,  may,  under  the  heading  of  "Water 
Purification,"  speak  of  a  certain  make  of  mechanical  filter  as 
if  that  filter  were  the  only  one  of  its  kind,  and  may  entirely 
omit  to  mention  the  large  number  of  other  methods  which 
exist  for  the  purification  and  treatment  of  water. 

Water  Supply 

At  the  present  time  there  are  certain  definite  lines  of 
policy  that  are  observed  in  connection  with  water  supply,  and 
certain  principles  have  also  been  accepted  which  will  have  a 
far-reaching  effect  upon  engineering  work  in  the  future. 
These  are  of  various  kinds,  and  are  the  outcome  of  general 
experience,  research  work,  the  work  of  the  Royal  Commis- 
sions, and  other  causes.  It  has  been  established  within  the 
last  few  years,  and  has  been  definitely  confirmed  by  the 
Eighth  Report  of  the  Royal  Commission  on  Sewage  Disposal, 
that  water  authorities  must  be  responsible  for  purifying 
waters  drawn  from  a  river,  while  the  local  authority  dis- 
charging sewage  into  a  river  need  only  purify  that  sewage 
to  such  a  degree  as  to  prevent  actual  nuisance. 

It  is  also  now  generally  acknowledged  that  there  is  need 
for  the  collection  throughout  the  country  of  data  as  to 
sources  of  supply.  A  systematic  hydrographical  survey  is  re- 
quired. We  need  to  have  fuller  particulars  with  regard  to 
rainfall,  the  run-off  of  the  land,  and  the  yield  of  streams  and 
rivers.  The  formation  of  a  central  authority  and  of  water 
boards  is  required  so  that  the  national  supply  shall  be  con- 
sidered as  a  whole,  and  although  legislation  is  slow,  there 
can  be  no  doubt  that  we  shall  ultimately  obtain  what  is  re- 
quired, and  that  eventually  the  whole  matter  will  be  admin- 
istered much  more  satisfactorily  and  economically  than  is  at 


present  the  case;  for  it  is  obviously  very  wasteful  when  one 
large  community,  which  happens  to  be  divided  into  two  or 
more  districts,  is  allowed  to  spend  money  upon  two  or  more 
separate  schemes,  when  one  large  scheme  would  have  met 
the  requirements  of  the  case  much  more  satisfactorily.  The 
combination  of  districts  is  to  be  desired;  the  appropriation 
of  the  sources  of  supply  and  gathering  grounds,  by  one  water 
authority  to  the  detriment  of  others  is  to  be  deprecated,  and 
the  enormous  expenditure  of  money,  owing  to  the  conllictinH 
interests,  that  takes  place  whenever  any  schenie  is  brought 
forward,  ought  to  be  avoided.  As  things  stand  at  present  it 
is  generally  acknowledged  that  reform  is  required. 

Economy  of  Scientific  Treatment 
Another  even  more  important  point  that  has  not  yet  re- 
ceived the  general  acceptance  that  it  will  receive  in  the  future, 
is  the  absolute  need  of  water  supply  problems  being  placed 
in  every  case  in  the  hands  of  those  who  can  deal  with  the 
matter  scientifically,  making  use  of  the  most  recent  know- 
ledge and  experience  on  the  subject. 

It  is  becoming  more  and  more  evident  that  the  engineer 
must  work  with  the  chemist  and  bacteriologist.  To  give  a 
few  instances:  If  the  water  supply  of  London  had  not  re- 
ceived this  thorough  attention  we  should  long  ago  have  had 
to  abandon  our  present  sources  of  supply,  and  enormous  ex- 
pense would  have  been  incurred  in  bringing  water  from  a 
source  further  afield,  but  owing  to  the  fact  that  the  whole 
question  has  received  the  very  best  attention,  we  have  a  com- 
bination of  districts,  a  reduction  of  waste,  a  water  drawn 
from  sewage  polluted  rivers  rendered  fit  for  drinking  pur- 
poses, and  what  would  at  first  sight  appear  to  be  quite  im- 
possible brought  to  successful  fulfilment.  The  same  thing 
applies  exactly  in  other  cases.  For  though  the  smaller  works 
are  of  less  importance,  regarded  collectively,  from  a  national 
standpoint,  they  are  of  greater  importance  even  than  the 
supply  of  London.  It  is  not  sufficient  for  the  engineer  to  ob- 
tain a  supply  of  water  free  from  disease  germs,  obvious 
pollution,  discoloration  or  objectionable  mineral  constituents. 
A  water  which  is  apparently  desirable  in  every  respect  may 
yet  cause  very  serious  corrosion  in  mains,  and  algal  troubles 
in  the  reservoirs,  may  be  productive  of  animal  and  vegetable 
growths  in  the  mains,  and  may  clog  the  filter.  The  condi- 
tions need  to  be  much  more  carefully  considered  than  has 
formerly  been  usual,  and  in  this  the  engineer  needs  very 
considerable  assistance  from  the  chemist  and  bacteriologist. 
We  are  well  aware  that  hard  water  may  be  softened,  and  the 
fact  that  plumbo-solvent  waters  may  be  treated  with  lime  so 
as  to  remove  this  quality  is  fairly  well  known,  but  it  iS  quite 
a  new  idea  and  one  that  was  only  recently  brought  forward  in 
a  paper  read  before  this  society  by  Dr.  Eric  Rideal,  that  a 
water  may  be  treated  in  such  a  manner  as  to  provide  a  pro- 
tective coating  to  the  interior  of  an  iron  main,  so  that  corro- 
sion shall  not  take  place.  In  a  report  issued  by  the  Institute 
of  Metals  such  treatment  of  water  was  recommended  in  con 
nection  with  boiler  tubes,  but  it  did  not  appear  that  anyone 
had  suggested  that  it  could  be  applied  satisfactorily  in  the 
case  of  water  mains.  The  protection  of  the  interior  of  water 
pipes  is  not  an  easy  matter,  and  if  it  can  be  effected  by  the 
treatment  of  the  water  it  is  clear  that  there  will  be  a  saving 
of  expense,  because  this  treatment  would  only  be  required  at 
long  intervals  of  time. 

The  manufacturers  and  patentees  of  various  processes 
act  upon  scientific  advice  in  many  cases,  but  they  are  natur- 
ally special  pleaders  for  their  own  particular  systems,  and  as 
commercial  men  cannot  be  expected  to  give  the  disinterest- 
ed advice  that  is  given  by  the  private  engineer.  Unfortun- 
ately it  is  quite  a  common  thing  for  work  to  get  into  the 
hands  of  persons  who,  possessing  insufficient  knowledge,  rely 
entirely  upon  advice  obtained  from  manufacturers.  This  is 
particularly  so  in  the  case  of  water  treatment,  and  it  is  also 
true  to  some  extent  in  the  case  of  other  matters,  such  as  re- 
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inforcecl  concrete,  which  matters  will  be  again  referred  to. 

It  has  hitherto  been  generally  taken  for  granted  that  if 
a  certain  water  produces  corrosion  or  clogging  of  iron  mains, 
the  only  cure  for  the  difficulty  would  be  to  put  in  mains  which 
are  of  such  a  character  that  they  will  not  corrode.  Thus 
pipes  are  coated  with  preservative  solutions,  sometimes  with 
Portland  cement,  metallurgists  seek  to  find  a  metal  which 
will  not  corrode,  reinforced  concrete  pipe,  wood  stave  pipes, 
and  so  forth  are  suggested,  but  all  recent  experience  tends  to 
show  that  it  is  not  so  much  the  pipe  which  is  at  fault  as  the 
water,  and  that  if  the  matter  is  dealt  with  scientifically  the 
corrosive  qualities  can  be  removed.  This  is  but  one  example 
of  the  importance  of  the  question  being  dealt  with  as  a  whole 
carefully  and  separately  in  each  case,  by  the  best  scientific 
advisers,  including  engineers,  chemists  and  bacteriologists. 
In  cases  where  underground  supplies  are  in  question  it  goes 
without  saying  that  the  assistance  of  the  geologist  is  also 
required. 

The  Consulting  Engineer 

On  small  works  the  work  of  the  engineer-specialist,  the 
consulting  engineer  proper,  ought  to  be  very  carefully  dis- 
tinguished. It  certainly  seems  that  the  use  of  the  consulting 
engineer  on  such  work  is  not  properly  understood  by  his 
clients.  Such  an  engineer  is  called  in  to  prepare  a  scheme, 
and  to  advise  as  to  the  expenditure  of  a  large  sum  of  money 
to  the  best  advantage.  Unless  he  has  considerable  knowledge 
and  experience  he  cannot  do  such  work.  It  is  work  of  the 
first  importance,  and  should  be  highly  paid. 

As  a  striking  example  of  the  folly  of  approaching  water- 
works problems  unscientifically  may  be  instanced  the  large 
number  of  dams  which  have  failed  in  America  and  elsewhere. 
In  most  cases  these  failures  have  been  due  to  lack  of  geolo- 
gical knowledge.  The  dams  themselves  have  been  quite 
strong  enough  to  withstand  the  water  pressure,  but  the  water 
has  managed  to  find  its  way  underneath  them.  We  have 
many  instances  in  this  country  as  well  as  abroad  of  the  diffi- 
culties which  have  occurred  owing  to  the  particular  geologi- 
cal conformation  of  the  ground. 

It  is  wrong  to  take  the  view  that  the  engineer  can  be  a 
specialist  in  all  subjects,  and  it  is  perfectly  correct,  for  in- 
stance, for  the  municipal  engineer  to  call  in  the  consultant  to 
advise  him  or  his  council  in  case  of  need,  in  the  same  way  as 
the  town  clerk  will  require  to  have  counsel's  opinion  upon 
any  difficult  point  of  law,  and  it  is  also  perfectly  correct  for 
the  consulting  engineer  to  require  the  advice  of  other  engi- 
neer-specialists, of  chemists,  geologists,  bacteriologists,  and 
so  forth,  as  the  case  may  require.  If  the  profession  is  to  be 
properly  organised,  the  consulting  engineer  ought  not  to 
undertake  personal  work  for  which  he  does  not  specialise.  It 
will  at  once  be  urged  that  under  such  conditions  it  might 
be  impossible  for  him  to  earn  a  living;  but  this'is  not  so,  for 
if  each  man  undertook  to  do  only  the  work  for  which  he  was 
specially  fitted,  and  if  other  engineers  refused  to  do  that 
work,  it  stands  to  reason  that  he  must  of  necessity  receive  a 
great  deal  more  of  his  proper  work,  and  that  he  would  do 
this  with  greater  advantage  to  himself  and  to  his  clients  than 
could  possibly  happen  in  the  case  of  work  that  rightly  be 
longed  to  some  other  engineer.  He  would  have  to  pass  on 
such  work  as  he  was  not  personally  well  qualified  to  do,  and 
for  which  he  has  even  now  to  pay  away  the  bulk  of  his  profils 
to  skilled  assistants,  if  he  carries  it  out  properly.  It  is  slil! 
worse  for  an  engineer  to  take  up  work  which  he  does  not 
understand,  and  to  obtain  advice  from  manufacturers  who,  in 
some  cases,  even  go  so  far  as  to  call  themselves  ronsultins 
engineers. 

Advice  Given  by  Manufacturers 

These  manufacturing  firms  employ  expert  assistants,  b:K 
they  give  designs  and  advice  free  of  charge  in  order  to  sell 
their  appliances,  and  although  they,  the  manufacturers,  may 
reeeiy?   dis'.nferested  advice  from   the   engineers   whom   they 


employ  they  must  recoup  themselves,  and  if  they,  as  con- 
mercial  men,  do  not  give  disinterested  advice  they  cannot  be 
blamed.  This  is  particularly  the  case  with  regard  to  rein- 
forced concrete.  Many  persons,  having  a  reinforced  concrete 
structure  to  build,  obtain  their  designs  free  of  charge  from 
the  manufacturers  of  reinforcing  material.  If  they  possessed 
the  knowledge  required  they  would  design  their  own  struc- 
tures, and  if  they  cannot  do  this  they  ought  to  consult  .% 
specialist  and  work  with  him,  and  pay  him  for  his  advice. 
The  Local  Government  Board  have  very  properly  raised  ve'v 
serious  objections  to  the  reinforced  concrete  designs  brougb* 
forward  by  the  officers  of  local  authorities  when  it  was  per 
fectly  clear  that  such  officers  had  a  very  imperfect  knowledge 
of  the  subject,  and  relied  entirely  upon  advice  given  by 
manufacturers. 

Similarly  in  water  purification  or  sewage  disposal  the:.: 
are  many  instances  of  persons  obtaining  direct  from  manu 
facturing  firms  designs  which  may  or  may  not  be  the  best  for 
the  purpose,  but  which  of  necessity  are  designed  by  th' 
manufacturers  in  order  to  sell  their  particular  appliances.  If 
this  system  of  obtaining  designs  free  of  charge  from  manu- 
facturers is  to  be  admitted  as  being  in  conformity  with  the 
rules  of  the  engineering  profession,  it  follows  that  any  person 
of  organising  capacity,  however  limited  his  knowledge  of  en 
gineering  may  be,  may  carry  out  very  large  works  which  are 
really  designed  by  other  people,  and  about  which  he  is  quite 
incompetent  to  express  an  opinion,  and  to  charge  the  ful' 
fees  of  a  consulting  engineer  for  doing  so.  Moreover,  the 
system  is  most  unfair  to  the  manufacturers,  who,  in  order  to 
keep  their  trade,  must  prepare  a  very  large  number  of  de- 
signs which  are  never  used,  without  making  any  charge  for 
them,  such  designs  frequently  being  required  merely  for  esti- 
mating purposes.  If  the  profession  recognised  its  responsi- 
bility in  such  matters,  and  could  educate  public  opinion  in  the 
right  direction,  there  would  be  a  great  saving  in  time  and 
money  to  the  manufacturer,  and  only  the  properly  qualified 
engineer  would  be  able  to  take  up  work. 

Recent  Developments  in  Water  Engineering 

Of  recent  developments  in  water  engineering  the  vari- 
ous methods  for  the  treatment  and  purification  of  water  arc 
very  remarkable.  The  possibilities  seem  almost  infinite,  as  i* 
there  were  no  water,  however  impure,  which  could  not  be 
raised  to  a  high  standard  of  purity  by  adequate  treatment. 
The  growing  practice  of  purifying  swimming  bath  water,  and 
using  it  over  and  over  again  for  months  demonstrates  extra- 
ordinary possibilities.  It  has  been  found  that,  after  many 
months'  use,  water  so  treated  is  quite  equal  in  quality  to  the 
ordinary  town  supply.  The  use  of  the  mechanical  filter,  to- 
gether with  chemical  treatment,  has  increased  enormously, 
and  there  are  many  instances  of  the  employment  of  such  fil- 
ters dealing  with  several  million  gallons  a  day,  some  of  them 
being  in  this  country.  There  are  also  many  other  filters  of 
various  types  which  have  their  uses  according  to  special  con- 
ditions, and  the  slow  sand  filter  is  still  very  largely  employed. 
Sterilisation  of  water  by  means  of  hypochlorite  has  been  very 
generally  adopted  in  America,  and  also,  to  some  extent,  in 
this  country,  notably  as  an  after  treatment  with  the  mechani- 
cal filter,  and  there  is  abundant  evidence  to  show  that  the  ty- 
phoid death-rate  has  been  lowered,  and  sometimes  lowered 
to  zero,  as  the  result  of  this  treatment.  Ozone  sterilisation 
is  in  use  on  the  Continent  at  a  good  many  large  installations, 
and  the  ultra-violet  rays  have  also  been  applied  to  the  steri- 
lisation of  comparatively  large  town  supplies  in  France.  It 
cannot  be  said  that  these  methods  have  made  much  headway 
in  this  country,  the  reason  being  that  our  supplies  as  a  rule, 
are  not  open  to  the  objection  of  gross  pollution.  It  is,  how- 
ever, notable  that  Dr.  Houston  has  advised  the  Metropolitan 
Water  Board  to  sterilise  the  flood  waters  flowing  into  the 
storage  reservoirs  by  means  of  an  overdose  of  lime,  and  it  is 
also  notable   that  the  ordinary  lime  treatment   seems  to  in- 
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elude    sterilisation    apparently    unsuspected    hitherto,    at    any 
rate  in  some  cases. 

The  Work  of  State  Departments 

The  value  of  hydrographical  surveys  and  of  State  con- 
sideration of  water  supplies  is  shown  at  present  chiefly  by 
the  work  done  abroad.  The  work  in  America  is  well  known, 
while  in  our  own  Colonies  we  have  such  examples  as  the  case 
of  Western  Australia,  where  the  State  engineer,  having  re- 
ported a  large  sub-artesian  basin  existing  under  the  drier  dis- 
'tricts,  boreholes  were  sunk  throughout  the  sandy  plain,  with 
the  result  that  good  supplies  were  secured  at  depths  of  from 
20  ft.  to  100  ft."  The  good  work  was  assisted  by  the  Govern- 
ment, who  lent  the  settlers  hand-boring  plant.  Thus  great 
advantages^  were  derived  and  many  wells  and  reservoirs  were 
made.  It  is  questionable  whether  the  same  degree  of  praise 
is  to. be  given  to  the  German  Government,  who  recently  sent 
a  water  diviner  to  South  Africa  "to  practise  under  State 
patronage  the  cult  of  the  divining  rod." 

Pumping 

One  of  the  most  important  changes  in  connection  with 
water  engineering  has  been  in  pumping.  The  use  of  the  high 
speed  engine,  the  steam  turbine,  the  internal  combustion  en- 
gine, and  the  electric  motor  has  resulted  in  the  development 
of  the  rotary  pump.  Centrifugal  pumps  are  now  largely 
used,  and  by  running  in  series  are  found  to  be  efficient  and 
useful  for  very  high  lifts.  Producer  gas  is  found  to  give  eco- 
nomical results  for  large  and  small  powers,  and  its  applica- 
tion is  very  marked.  Further,  we  have  the  Humphrey  explo 
sion  pump,  which  does  away  entirely  with  the  engine  and 
most  of  the  working  parts  of  the  pump.  This  pump  is  also 
being  used  for  sewage  lifting,  and  apparently  has  an  appli- 
cation for  both  small  and  large  supplies  where  a  moderate 
lift  is  required. 

Water  Waste 

An  interesting  point  relating  to  some  of  the  older  sys- 
tems supplied  from  new  sources  under  great  pressure  is  the 
effect  which  a  largely  increased  pressure  has  upon  the  old 
mains,  services,  valves  and  fittings.  This  is  particularly  the 
case  with  regard  to  New  York,  where  it  is  feared  that  the 
increased  pressure  may  lead  to  a  considerable  loss  of  water 
from  various  causes.  It  is  certainly  a  point  to  be  borne  in 
mind  where  a  new  supply  at  a  higher  pressure  is  provided. 
In  London  we  have  a  splendid  example  of  what  may  be  done 
by  careful  inspection  and  scientific  management  in  reducing 
the  loss  of  water  due  to  waste,  but  such  methods,  are  not  by 
any  means  universally  adopted.  In  .\merican  cities  the  waste 
is  apparently  enormous,  and  a  great  deal  of  interesting  work 
is  being  done  in  order  to  reduce  this  waste.  The  pitometer 
is  a  simple  instrument  which  has  been  proved  to  be  exceed- 
ingly useful  in  measuring  the  flow  in  water  mains,  and  by  its 
use  a  great  deal  of  waste  has  been  discovered.  Great  care- 
lessness is  sometimes  shown  in  this  country  with  regard  to 
waste.  In  one  instance  within  the  writer's  experience  a 
small  town  whose  population  had  not  increased  in  any  mark- 
ed degree  since  the  waterworks  were  constructed,  found  it 
necessary  to  duplicate  its  well,  reservoir  and  pumps  owing 
to  the  insufficiency  of  the  supply.  It  was  clear,  however,  that 
enormous  waste  was  taking  place,  and  eventually  a  4-in.  main 
was  discovered  at  the  lowest  part  of  the  system  broken  in 
half,  discharging  into  the  river,  but  the  great  point  is  that 
this  discovery  was  not  made  until  the  works  had  been  dupli- 
cated. 

Water  Mains  and  Reservoirs 
The  use  of  steel  mains  is  largely  on  the  increase,  and  ap- 
pear to  be   taking   the   place   of   cast-iron   mains   in   a   great 
many  cases. 

With  regard  to  reservoirs,  the  chief  advance  is  in  con- 
nection with  reinforced  concrete,  which  is  undoubtedly  a  very 
economical  and  useful  material. 


One  of  the  most  noteworthy  features  of  recent  practice 
is  the  increased  use  of  cement  injection.  We  see,  for  in- 
stance, in  the  case  of  the  Catskill  aqueduct,  that  the  pipes 
were  made  of  concrete,  and  that  these  were  made  watertight 
by  systematically  injecting  cement  grout  under  pressure  be- 
hind the  walls  of  the  tunnels.  There  are  several  instances 
where  extensive  fissures  causing  leakage  under  reservoir 
dams  have  been  satisfactorily  filled  with  cement  grout  forced 
in  under  pressure  through  borings.  The  same  method  is 
sometimes  adopted  in  order  to  form  masses  of  concrete  for 
foundations  where  clean  gravel  exists  under  water.  Some  in- 
teresting experiments  have  recently  been  carried  out  with  re- 
gard to  this  matter.  The  rendering  of  surfaces  by  means  of 
the  cement  gun,  wherewith  cement  is  thrown  out  under  pres- 
sure from  a  nozzle  and  applied  to  the  surface  to  be  treated  i.s 
worthy  of  note.  The  method  has  also  been  used  for  lining 
large  pipes. 

With  regard  to  the  storage  reservoirs  and  the  construc- 
tion of  dams,  recent  progress  shows  that  very  much  more  at- 
tention is  being  given  to  geological  considerations  than  was 
formerly  the  case,  and  that  it  is  worth  while  to  give  very 
much  greater  attention  to  preliminary  investigations  with  re- 
gard to  the  site  of  the  reservoir,  and  to  prove  by  every  possi- 
ble means  its  suitability  before  starting- the  work.  Sir  Alex- 
ander Binnie,  in  his  recently  published  book,  has  laid  the 
greatest  stress  on  this  point. 

Dr.  Houston  has  shown  in  the  case  of  London  that  stor- 
age reservoirs  may  be  used  for  water  purification,  it  being 
found  that  a  few  weeks'  storage  is  sufficient  to  kill  or  to 
devitalise  harmful  germs.  The  method  is  hardly  likely  to  be 
very  generally  applied,  because  the  water  probably  does  no- 
need  such  purification,  and,  moreover,  the  cost  of  construct- 
ing the  reservoirs  makes  the  system  prohibitive  in  the  ma- 
jority of  cases.  There  are  also  possibilities  of  trouble  with 
regard  to  algal  growths  in  the  water. 

Sewerage  and  Sewage  Disposal 
With  regard  to  sewerage  and  sewage  disposal,  we  are  in 
a  much  more  satisfactory  condition  than  was  the  case  only  a 
few  years  ago  when  practically  no  attention  was  paid  to  the 
question  of  whether  a  nuisance  was  caused  by  the  discharge 
of  sewage  or  not.  The  publication  of  the  Eighth  Report  of 
the  Royal  Commission,  shows  that  this  matter  has  received 
considerable  attention.  The  officers  of  the  commission,  as 
will  be  seen  in  the  Appendix  to  the  Eighth  Report,  suggested 
that  the  quality  of  the  sewage  discharged  was  not  the  chief 
matter  to  be  considered,  but  that  the  stream  itself  ought  to 
be  the  ultimate  arbiter  in  the  case.  Thus,  if  a  stream  or 
river,  after  the  discharge  of  sewage  or  effluent  into  it,  wer^ 
found  to  be  unharmed — that  is  to  say,  if  it  showed  no  signs 
of  nuisance,  and  if  it  retained  a  certain  degree  of  dissolve' 
oxygen — this  should  be  taken  as  proof  that  the  sewage  re- 
quired no  further  treatment.  Further,  experiments  carrie'. 
out  with  great  care  showed  that  if  sufficient  dilution  were 
given  to  screened  sewage  entering  a  river,  purification  was 
effected  by  this  dilution.  The  commissioners  did  not  actually 
adopt  this  suggestion  made  by  their  officers,  but  advised  that 
the  law  should  be  altered  so  that  a  person  discharging  sewage 
into  a  stream  should  not  be  deemed  to  have  committed  an 
offence,  provided  that  the  sewage  conformed  to  a  certain 
standard.  They  suggested  for  this  general  standard  that  the 
sewage  discharged  should  not  contain  more  than  3  parts  per 
100,000  of  suspended  matter,  and  with  its  suspended  matters 
included  should  not  take  up  at  65  deg.  Fahr.  more  than  2 
parts  per  100,000  of  dissolved  oxygen  in  five  days;  but  they 
also  advised  that  special  standards,  demanding  either  a  higher 
or  lower  degree  of  purity,  should  be  made  applicable  as  local 
circumstances  might  require  or  permit.  Thus,  if  the  dilution 
afforded  by  the  stream  were  very  low.  the  standard  would 
have  to  be  raised,  but  if  the  dilution  were  very  great  the 
standard  might  be  relaxed  or  suspended  altogether,  and  that 
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if  the  dilution  should  be  over  500  voluim-s  all  tests  might  be 
dispensed  with,  and  crude  sewasc  from  which  the  solids  had 
been  removed  might  be  discharged.  These  are  most  import- 
ant recommendations,  and  will  no  doubt  be  acted  upon  at 
some  time  in  the  future. 

Bacterial  Pollution  of  Rivers 

Experiments  in  the  Great  Lakes  of  America  have  shown 
that  harmful  bacteria  from  sewage  may  be  carried  out  for 
several  miles  from  the  shore,  and  may  contaminate  water  at 
intakes  situated  in  places  which  one  would  imagine  to  be  in 
absolutely  safe  positions.  The  Royal  Commissioners  do  not 
say  anything  about  the  possibilities  of  bacterial  pollution  in 
their  Eighth  Report,  but  it  is  probable  that  in  the  case  of  the 
American  outfalls  the  reason  why  harmful  bacteria  are  car- 
ried to  such  great  distances  in  the  water  is  because  the  sew- 
age is  unscreened;  for  it  is  certain  that  with  floating  solid 
matters  there  is  no  limit  to  the  distance  to  which  disease 
germs  may  be  carried,  and  this  may  account  for  the  many 
serious  typhoid  epidemics  in  America,  while  we  in  London, 
drinking  water  which  is  admitted  sewage  polluted,  apparently 
suffer  no  ill-effects,  and  typhoid  germs  are  not  found  even  in 
the  raw  waters. 

Stand-by  Tanks 

One  of  the  most  useful  recommendations  contained  in 
the  Fifth  Report  of  the  Royal  Commission  was  that  referring 
to  the  use  of  stand-by  tanks  for  storm  water  at  the  disposal 
works.  In  the  older  works  filters  were  generally  designed  to 
deal  with  a  certain  volurrie  flowing  down  at  a  certain  rate, 
and  every  time  this  rate  of  flow  was  exceeded  the  sewage  es- 
caped over  the  storm  overflow.  Now  all  such  sudden  rushes 
are  either  dealt  with  partly  on  the  fdters,  and  any  excess  is 
intercepted  in  the  stand-by  tanks  for  further  treatment. 

General  Purification 

The  usual  principle  at  the  present  time  is  that  of  keep- 
ing back  the  sludge  by  screening,  settlement  or  precipitation 
assisted  by  the  use  of  chemicals,  so  that  an  effluent  contain- 
ing as  little  suspended  matter  as  possible  has  to  be  treated 
by  the  filters.  The  treatment  of  this  liquid  is  a  matter  which 
has  been  brought  to  perfection.  It  can  be  filtered  and  treated 
till  it  conforms  to  any  required  standard  of  purity,  the  de- 
gree of  purity  being  limited  only  by  the  degree  of  treatment 
given.  If,  owing  to  exceptional  conditions,  it  is  necessary 
to  sterilise  the  effluent,  this  can  be  done  without  any  great 
trouble,  as  is  practically  demonstrated  by  various  works 
where  it  has  been  adopted.  It  may  be  added  that,  although 
when  the  sterilisation  of  sewage  was  first  suggested  the  idea 
was  ridiculed,  the  process  is  now  among  generally  accepted 
methods,  although  it, is  very  rarely  that  there  is  any  need  to 
apply  this  process.  It  has  been  found  possible  to  construct 
filters  of  various  types  in  such  a  manner  that  they  do  not 
clog  up.  The  black,  earthy  matter  that  forms  in  a  well-de- 
signed filter  whicli  has  been  properly  worked  is  discharged 
with  the  effiuent,  and  can  be  intercepted  in  settling  or  humus 
tanks,  which  tanks,  if  properly  designed,  are  very  effective  in 
^.clarifying  the  liquid. 

Slate  Beds  and  Contact  Beds 
The  value  of  the  Dibdin  slate  bed  has  been  proved,-  as 
may  be  seen  in  the  Seventh  Report  of  the  Royal  Commission 
on  Sewage  Disposal.  It  is  there  shown  that  such  beds  deal- 
ing with  crude  sewage  will,  if  properly  worked,  retain  thei*- 
original  capacity  for  an  indefinite  period,  provided  that  the 
sludge  is  regularly  and  carefully  run  off.  The  slate  bed  thus 
answers  the  purpose  of  the  settling  tank;  but  it  does  more, 
for,  putting  aside  the  question  of  the  reduction  of  the  sludge 
in  volume,  it  is  found  that  the  slate-bed  sludge  "possesses 
only  a  slight  odour,"  and  this  statement  is  quoted  from  the 
Royal  Commission  Report.  It  is  much  to  be  regretted  that, 
owing   to    the    simplicity    of    the   principle    upon    which    they 


work,  the  slate  bed  and  the  contact  bed  have  very  often — 
one  might  almost  say  generally — been  badly  constructed  and 
improperly  worked.  Thus  bad  results  have  been  produced, 
and  discredit  has  been  thrown  upon  a  system  which  should 
be  of  very  great  value  to  the  engineer.  The  author  having 
constructed  many  contact  beds  in  different  parts  of  the  coun- 
try, and  carried  put  a  considerable  number  of  experiments 
both  in  working  and  construction,  during  the  last  ten  years, 
has  found  that,  with  proper  working,  contact  beds  will  give 
excellent  results,  and  are  specially  useful  for  the  treatment  of 
sewage  containing  a  large  proportion  of  brewery  refuse. 
Further,  it  is  possible  to  fill  the  beds  in  such  a  manner  that 
no  crude  sewage  or  effluent  likely  to  cause  a  smell  is  exposed 
to  air,  and  thus  one  of  the  chief  troubles  of  the  sprinkler  fil- 
ter is  overcome.  It  is  not  suggested  that  contact  beds  are 
better  or  more  economical  in  construction  than  sprinkler  fil- 
ters, but  it  is  suggested  that  under  many  conditions,  especi- 
ally at  small  works,  they  will  be  found  to  give  very  much 
more  satisfactory  results.  This  presupposes  that  the  same 
amount  of  care  as  is  generally  given  to  the  construction  and 
working  of  the  filter  is  given  to  the  contact  bed.  The  nuis- 
ance from  smell  experienced  with  the  sprinkler  filter  is  in 
the  majority  of  cases  not  very  great,  and,  as  a  rule,  freedom 
from  smell  may  be  attained  by  careful  preliminary  treatment. 

Tanks 

It  would  seem  that,  having  regard  to  the  recommenda- 
tions contained  in  the  Eighth  Report  of  the  Royal  Commis- 
sion, the  settlement  of  sewage  and  various  methods  for  the 
elimination  of  sludge  will  receive  even  more  consideration  in 
the  future  than  they  have  done  in  the  past,  and  that  filtration 
may  not  always  be  required.  Tanks  of  many  kinds  are  in 
use,  such  as  the  septic  tank,  the  continuous  flow  sedimenta- 
tion tank,  the  quiescent  sedimentation  tank,  chemical  pre- 
cipitation tanks,  the  hydrolytic  tank,  and  a  large  number  of 
others  too  numerous  to  mention,  and  it  seeins  probable  that, 
in  the  future,  tanks  of  the  Imhoff  type  will  be  largely  used. 
In  this  type  of  tank  the  object  is  to  allow  the  fresh  liquid 
sewage  to  pass  through  rapidly  so  as  to  avoid  septic"action, 
while  the  solid  matters  are  retained  and  held  in  a  separate 
chamber,  where  they  remain  for  some  time,  being  drawn  off, 
without  emptying  the  tank,  at  convenient  intervals.  It  is 
found  that  the  sludge,  after  retention  in  such  a  tank  for  a 
certain  time,  loses  much  of  its  offensive  character,  and  is  thus 
comparatively  inoffensive  when  it  is  drawn  off;  but  here, 
again,  the  whole  process  is  dependent  upon  careful  manage- 
ment. 

Sewage  Lifting 

The  lifting  of  sewage  is  also  a  matter  in  which  consider- 
able interest  is  displayed.  The  centrifugal  pump  has  been 
improved  to  such  a  degree  that  it  will  lift  even  large  blocks 
of  stone.  Naturally,  the  efficiency  is  not  very  great  under 
such  circumstances,  but  attention  is  drawn  to  the  matter  in 
order  to  show  that  there  is  every  reason  for  the  growing 
practice  of  employing  centrifugal  pumps  for  sewage  lifting. 
The  use  of  the  small  electrically  driven  centrifugal  pump  is 
also  noticeable  in  isolated  positions  where  it  performs  the 
work  of  an  ejector,  being  automatically  controlled.  This 
electrical  arrangement  has  been  much  improved,  and  it  is 
rather  remarkable  that  so  little  is  heard  of  it  having  regard 
to  the  remarkable  activity  upon  the  part  of  manufacturers  of 
sewage  ejectors.  The  automatic  sewage  lift  is,  under  the 
right  conditions,  by  far  the  most  economical  appliance  in  use. 

The  Parsons  stereophagus  pump,  a  centrifugal  pump  de- 
si.gncd  especially  for  sewage  lifting,  is  also  worthy  of  note. 

Sewer  Ventilation 

The  report  of  the  Local  Government  Board  on  the  inter- 
cepting trap  tended  to  demonstrate  the  comparative  harmless- 
ness  of  sewer  gas  in  general.  If  the  teachings  of  this  report, 
which  has  been  much  criticised,  are  accepted,  it  appears  that 
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very  little  more  is  required  in  the  ordinary  system  of  sewers 
than  to  arrange  that  there  may  be  no  pressure  of  gas  in  the 
sewer,  which,  as  a  matter  of  fact,  is  really  all  that  is  done  as 
a  rule  in  any  ordinary  town  system.  It  does  not  justify  any 
relaxation  in  the  efforts  made  to  ventilate  sewers,  but  it  is 
some  consolation  to  be  told  that  the  dangers  of  an  ill-venti- 
lated sewer  are  not  so  great  from  a  health  point  of  view  as 
was  generally  believed.  The  abolition  of  the  intercepting 
trap  suggested  is  an  accomplished  fact  in  some  places,  which 
seem  none  the  worse  for  the  change.  Whether  the  principle 
is  of  universal  application  is  another  matter. 
EfTect  of  Traffic 
The  altered  conditions  of  road  traffic  and  the  enormous 
loads  wljich  now  come  upon  road  surfaces,  and  upon  man- 
hole covers  in  particular,  should  be  taken  into  careful  con- 
sideration by  engineers.  There  is  increasing  need  for  sound- 
ness of  construction  of  sewers  and  manholes  and  for  strength 
in  manhole  covers. 


Satisfactory  Tests  of  Concrete  Sewer  Pipe 

INSTRUCTIVE  details  concerning  tiie  testing  ot 
concrete  sewer  pipe  are  furnished  by  E.  S.  Wal- 
lace, Cement  Inspector  of  Kansas  City,  who  pre- 
sents some  interesting  conclusions  in  a  recent 
report.  At  Kansas  City  reinforced  concrete  sewer 
pipe  30  ins.  and  33  in.  in  diameter  and  plain  concrete 
sewer  pipe  from  10  ins.  to  24  ins.  in  diameter  are  in 
use.  The  cost  of  the  reinforced  pipe  is  $1.50  and 
$1.90  a  foot  and  of  the  plain  pipe  from  17c  to  $1.06  a 
foot.  Plain  concrete  pipe  up  to  12  ins.  in  diameter  is 
of  cement  and  sand  1 :25^.  Larger  pipe  may  be  of  the 
same  mixture  or  of  1 :1 :2.  The  conclusions  are  as 
follows : 

Our  tests  have  shown  conclusively  that  there  are  three 
things  essential  to  the  manufacture  of  good  concrete  pipe:  1, 
the  pipe  must  be  composed  of  proper  materials;  2,  it  must 
be  made  right,  and  3,  it  must  be  cured  right.  Too  much  em- 
phasis cannot  be  placed  on  the  fact  that  curing  is  as  essen- 
tial as  the  materials  from  which  the  pipe  is  made,  or  the 
method  of  manufacturing,  for  it  is  possible  for  a  manufac- 
turer to  exercise  all  the  care  possible  in  the  first  two  matters 
and  ruin  the  output  of  his  plant  by  improper  curing. 

After  the  molds  have  been  removed  the  finished  pipe 
should  be  kept  thoroughly  moist  and  at  a  temperature  of 
about  70  deg.  F.  for  at  least  10  days,  and  in  extremely  hot  or 
cold  weather  it  should  not  be  exposed  to  the  elements  for  a 
much  longer  period. 

During  the  winter  of  1912-13  considerable  difficulty  was 
experienced  on  account  of  improper  curing.  The  storage 
sheds  were  heated  with  stoves,  and  pipe  placed'too  near  them 
dried  too  rapidly  while  those  near  the  sides  of  the  shed 
were  retarded  in  setting  on  account  of  the  cold.  It  was  ex- 
pected that  when  warmer  weather  arrived  this  difficulty 
would  be  overcome,  and  this  was  the  case  to  some  extent 
until  the  extreme  dry  hot  weather  came.  Then,  as  the  stor- 
age capacity  was  inadequate,  large  numbers  of  pipe  were 
placed  in  the  yard,  exposed  to  the  air  and  sunshine,  before 
they  were  properly  cured.  This  was  found  to  be  as. great 
(if  not  a  greater)  detriment  than  the  cold  weather. 

The  writer  has  made  experimental  tests  on  a  number  of 
R-in.,  10-in.  and  12-in.  pipe  of  10  days  age.  that  were  prop- 
erly cured  up  to  that  time,  which  have  resisted  from  60  lb. 
to  60  lb.  internal  pressure  without  showing  any  signs  of 
seepage  or  percolation.  Pipe  of  the  same  size  and  made 
under  the  same  conditions,  and  of  much  greater  ape.  but 
which  had  been  stored  in  the  open  and  exposed  to  the  ele- 
ments, have  repeatedly  failed  below  the  specification  require- 
ments. The  manufacturers  of  these  pipes  use  no  water- 
proofing, and  hundreds  of  tests  have  demonstrated  that  none 


is  required  where  materials  are  carefully  selected  and  proper 
care  is  exercised  in  manufacturing  and  curing. 

During  the  year  we  have  made  530  tests  on  concrete  pipe 
ranging  in  size  from  8-in.  to  24-in.,  411  (or  77.55  per  cent.)  of 
which  passed  both  percolation  and  pressure  tests.  This  does 
not  represent  the  percentage  of  loss  of  the  output  of  the 
plant,  as  most  of  the  failures  occurred  during  July,  August 
and  September,  when  the  weather  was  extremely  dry  and 
hot.  . 

We  have  practically  abandoned  the  compression  tests, 
as  we  have  never  found  a  pipe  of  either  clay  or  concrete  that 
failed  below  specification  requirements.  There  is  but  little 
difficulty  experienced  in  handling  concrete  pipes,  as  they  are 
not  brittle  and  resist  considerable  impact  before   fracturing. 

The  pipes  are  made  on  a  machine  having  four  revolving 
tamping  bars,  eccentrically  worked  and  striking  300-lb.' 
blows  at  150  blows  per  minute.  The  core  works  on  a  re- 
volving screw  and  remains  stationary  during  the  tamping; 
then  it  is  started  and  after  making  a  sufficient  number  of 
turns  to  trowel  the  interior,  it  drops  below  the  floor.  This 
trowelling  of  the  interior  is  important  and  when  the  pipe  is 
properly  made  it  has  the  smooth  glazed  finish  desirable  for 
sewer  work.  The  concrete  is  a  dry  mix,  fed  from  an  over- 
head bin  through  a  3-in.  pipe  and  deposited  directly  in  front 
of  the  tampers. 

The  finished  pipe  is  taken  to  the  curing  shed,  where  it  is 
placed  on  end  and  the  mold  is  removed.  It  is  strong  enough 
to  stand  without  allowing  additional  time  for  the  cement  to 
set.  It  is  kept  moist  for  about  ten  days  before  being  re- 
moved to  the  storage  yard.  The  concrete  is  of  a  consist- 
ency that  will  barely  hold  together  when  pressed  firmly 
in  the  hand,  and  after  the  molds  are  removed  the  "water 
web  marks"  show  plainly  over  the  exterior.  Our  tests  have 
demonstrated  that  when  the  mix  is  so  dry  that  these  marks 
do  not  show,  the  pipes  show  seepage  or  percolation  on  test 
and  usually  fail  at  a  low  pressure. 

In  1912,  Kansas  City  laid  over  35,000  lin.  ft.  of  plain  con- 
crete pipe,  and  in  1913  over  75,000  lin.  ft.  in  sizes  ranging 
from   8   in.   to  24  in.     There  have   been   no   failures. 


The  Berlin  city  council  has  passed  a  resolution  urging  the 
government  to  put  Goderich  harbor  in  proper  condition  for 
entrance  in  all  kinds  of  weather.  The  construction  of  a  deep 
waterway  from  the  Atlantic  to  the  head  of  the  Great  Lakes 
was  approved,  and  it  was  also  decided  to  request  the  gov- 
ernment to  give  Western  Ontario  and  the  prairie  provinces 
full  representation  on  the  proposed  Georgian  Bay  Ganal  com- 
mission, and  that  the  investigation  cover  the  entire  route  of 
Georgian  Bay  to  Montreal. 

A  gravel  bed  has  been  discovered  at  the  head  of  Stag 
Island,  in  the  St.  Clair  river,  a  few  miles  from  Sarnia.  In  the 
opinion  of  an  expert  the  deposit  is  what  is  known  as  a  gravel 
spring  which  brings  gravel  to  the  surface  as  fast  as  it  is  carted 
away.  The  local  council  has  forwarded  a  resolution  to  the 
Hon.  Robert  Rogers,  Minister  of  Public  Works,  expressing 
the  opinion  that  the  gravel  rights  should  be  withdrawn  fron- 
the  private  company  and  taken  over  by  the  Provincial  Gov- 
crntnent,  in  the  interest  of  Sarnia  and  other  Western  Ontario 
towns. 

The  Toronto  Chapter  of  the  Ontario  Association  of 
Architects  recommends  the  division  into  two  parts  of  the 
City  Architects'  Department,  one  to  be  for  the  superintendent 
of  buildings,  with  full  charge  of  all  inspection  work;  the 
other,  an  Architects'  Department  proper — to  have  charge  of 
the  designing  work  for  the  city.  The  superintendent  of 
buildings  would  have  his  department  divided  again  into  seven 
sections,  a  superintendent-in-chief  being  recommended  over 
each  section  with  inspectors  of  each  class  of  work  under 
him. 
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The  St.  Lawrence  River  Bridge  of  the  Cana- 
dian Pacific  Railway 


Features  ofiDesign  and  Construction 
By  P.  B.  Motley 


THE  Canadian  Pacific  Railway  crosses  the  St. 
Lawrence  River  at  a  point  about  seven  miles 
from  Montreal,  near  the  Indian  village  of 
Caughnawaga,  P.Q.  This  crossing  is  on  the 
best  of  several  trial  lines  which  were  located  and  esti- 
mated on,  in  the  years  1883-1885.  Amongst  the  more 
important  were  the  Nuns'  Island  line  and  the  Heron 
Island  line,  besides  the  Caughnawaga  line  which  was 
eventually  chosen.  These  trial  lines  are  located  be- 
tween the  Grand  Trunk  Railway  Victoria  Bridge  and 
Lachine,  the  object  in  all  cases  being  to  obtain  an 
outlet  from  Montreal  towards  the  east  and  south  with 
the  least  possible  expenditure  when  the  crossing  of  the 
river,  as  well  as  mileage,  were  taken  into  account. 
The  Victoria  Bridge  is  approximately  ly-i  miles  long, 
and  the  engineers  sought,  if  possible,  to  obtain  a  con- 
siderably less  expensive  crossing. 

The  Nuns'  Island  line  gave  a  long  crossing  of  the 
river  in  comparatively  deep  water.  The  Heron  Island 
line  gave  a  shorter  bridge,  located  for  the  most  part  in 
shallow  but  very  swift  water  composing  the  Lachine 
Rapids.  In  both  these  crossings  the  question  of  navi- 
gation had  to  be  considered  and  difficulties  connected 
with  it  weighed  considerably  in  the  discussions.  The 
Caughnawaga  crossing  was  finally  adopted  as  being 
the  most  economical  and  as  suiting  best  the  require- 
ments of  navigation.  The  bridge  is  approximately 
five-eighths  of  a  mile  long,  and  navigation  was  taken 
care  of  by  using  two  through  spans  of  408  feet  each 
over  the  deepest  portion  of  the  river  to  allow  for  water- 
way, and  a  headway  of  60  feet  above  high  water.  This 
avoided  the  use  of  a  swing  or  other  movable  span 
which,  in  this  part  of  the  swift  flowing  St.  Lawrence 
River,  would  constitute  a  serious  menace  to  naviga- 
tion. The  span  lengths  in  the  balance  of  the  bridge 
were  generally  270  feet  and  240  feet,  and  were  dic- 
tated by  the  judgment  of  the  engineers  with  respect  to 
ice  flow  in  the  river. 

The  decision  as  to  the  crossing  having  been  made, 
the  substructure  of  the  bridge  was  begun,  with  the  late 
Mr.  P.  A.  Peterson,  M.  Can.  Soc.  C.  E.,  as  chief  engi- 
neer in  the  spring  of  1885,  and  the  erection  of  the 
steelwork  was  carried  out  during  the  winter  of  1886-7. 
The  contractors  for  the  substructure  were  Messrs.  R. 
G.  Reid  &  Company  (the  late  Sir  Robert  Reid),  and 
the  engineer-in-charge  for  the  company  was  the  late 
Mr.  G.  H.  Massy,  M.  Can.  Soc.  C.  E.  The  steelwork 
was  designed  by  the  late  Mr.  C.  Shaler  Smith  and  the 
Dominion  Bridge  Company  were  given  the  contract 
for  its  manufactur£  and  erection.  The  steel  was  espe- 
cially designed  with  a  view  to  quick  and  simple  erec- 
tion, as  it  was  impossible  to  place  falsework  in  the 
deeper  portions  of  the  river  where  the  408  foot  spans 
are  located.  For  these  reasons  the  designers  decided 
upon  a  peculiar  type  of  construction.  This  consisted 
of  a  set  of  4  spans  (2  deck  and  2  through)  continuous 
over  five  supports,  which  enabled  the  steelwork  of  the 
side  or  flanking  spans  to  be  erected  first  on  falsework, 
and  the  main  channel  spans  to  be  erected  by  the  canti- 
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lever  method,  the  flanking  spans  being  used  as  an- 
chors,— some  steelwork  was  also  cantilevered  both 
ways  from  pier  No.  13  located  in  the  centre  of  the 
channel.  When  these  several  spans  were  connected, 
they  formed,  as  aforesaid,  a  continuous  span  over  five 
supports,  fixed  at  the  centre  on  pier  No.  13  and  ex- 
panding both  ways  therefrom.  The  channel  spans,  as 
noted  above,  were  made  of  through  design  to  allow 
steamers  to  pass  under  at  full  speed,  and  Mr.  Shaler 
Smith  solved  the  problem  of  combining  deck  and 
through  spans  by  a  very  beautiful  and  interesting 
method,  that  of  curving  the  ends  of  the  spans,  as 
shown  in  the  photographs  and  plans.  This  procedure 
is  open  to  criticism  from  a  mathematical  point  of  view, 
but,  considering  that  the  pier  supports  were  founded 
on  rock  and,  in  addition,  had  adjusting  screws,  so  that 
the  ideal  conditions  upon  which  the  calculations  had 
been  made,  could  be  at  all  times  maintained  (if  neces- 
sary), the  design  was  considered  justifiable.  The  en- 
gines, for  which  the  old  structure  was  designed,  were 
equal  approximately  to  Cooper's  E35  loading,  follow- 
ed by  a  trainload  of  2,500  lbs.  per  lineal  foot,  and  the 
material  in  the  structure  was  steel,  except  stringers, 
counters  and  windbracing  where  it  was  iron.  The  de- 
sign lent  itself  admirably  to  rapid  erection,  which  was 
borne  out  by  the  fact  that  the  steel  took  only  twelve 
months  to  erect  ready  for  traffic.  By  1910,  the  re- 
quirements of  traffic  had  necessitated  the  use  of  much 
heavier  engines  than  were  considered  in  the  original 
design  and,  in  addition,  the  increasing  volume  of  traf- 
fic made  it  advisable  to  double  track  the  fine  from 
Montreal  eastwards.  Bids  were,  accordingly,  called 
for  on  designs  prepared  by  the  railway  company's  en- 
gineers, and  a  contract  was  subsequently  entered  into 
with  the  Dominion  Bridge  Company  for  the  removal 
of  the  old  spans  and  the  erection  of  the  new.  A  con- 
tract was  also  made  with  The  Foundation  Company 
for  the  extension  of  the  substructure  to  accommodate 
the  extra  steelwork.  In  the  old  structure  there  was  no 
traffic  to  be  taken  care  of,  but  in  the  new  it  was  not 
allowable  to  interfere  with  the  regularity  of  passing 
trains.  This  considerably  complicated  the  problem, 
and,  under  the  circumstances,  it  was  decided  that  the 
only  possible  way  of  ensuring  all  the  requirements  was 
to  build  two  independent  single  track  bridges,  and  re- 
move the  old  bridge  in  sections,  transferring  traffic 
from  side  to  side,  as  will  be  described  later. 

Substructure 
From  observations  during  the  Hfe  of  the  old  bridge, 
it  was  noted  that  the  ice  of  Lake  St.  Louis  generally 
grounded  on  the  Lachine  side  of  the  river  in  shallow 
water,  and,  after  breaking  up,  floated  under  the  La- 
chine end  of  the  bridge  in  small  pieces  in  a  manner 
which  did  not  seem  to  justify  the  existence  of  4-240 
foot  spans  between  piers  Nos.  3  and  7.  It  was,  there- 
fore, decided  to  bisect  these  spans  by  the  building  of 
new  intermediate  piers  (Nos.  3a,  4a,  5a  and  6a),  and 
using  8-120  foot  spans  instead  of  4-240  foot.  This  le- 
sulted  in  considerable  economy  in  cost.  Between 
piers  Nos.  7  and  11,  it  was  not  considered  advisable  to 
make  a  change.    With  these  exceptions,  the  structure 
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was  renewed  in  span  lengths  similar  to 
those  which  originally  existed,  but,  in- 
stead of  the  continuous  spans  between 
piers  Nos.  11  and  15,  it  was  decided  tu 
use  simple  spans  of  ordinary  deck  and 
through  types,  as  shown  on  the  plates. 
The  new  second  track  was  placed  on  the 
downstream  side  of  the  existing  bridge. 
The  added  masonry  was  bonded  into  the 
old  above  water  line,  while  below  the 
water  line  open  caissons  were  sunk  genc.- 
ally  to  the  same  hard  bottom  to  which  the 
original  masonry  was  carried,  except  in 
the  case  of  piers  Nos.  9  to  13,  where  pneu- 
matic caissons  were  found  necessary. 
Caisson  No.  13  was  square  ended  where  it 
butted  against  the  old  masonry,  and 
pointed  at  the  downstream  end.  It  was 
carried  about  7  feet  lower  than  the  bot- 
tom of  the  old  pier,  because  it  was  found 
that  the  shale  immediately  under  the 
same  was  of  such  a  description  as  to 
make  it  advisable  to  go  deeper  in  order 
to  make  sure  that  there  would  be  ab.so- 
lutely  no  settlement,  which,  of  course, 
would  result  in  serious  cracks  in  the 
bonding  above  the  water  line.  The  work 
at  piers  Nos.  8  to  14  was  carried  out  m 
still  water,  which  was  obtained  by  the  use 
of  wing  dams  composed  of  rock-Hiled 
cribs  sunk  immediately  upstream  at  an 
angle  of  about  45  degrees  so  as  to  deflect 
the  current.  Masonry  was  started  in 
lune,  1910,  and  was  finished  in  Novem- 
ber, 1911,  except  the  upstream  end  of  pier 
No.  13  which  was  left  till  the  removal  of 
the  old  steelwork,  after  which  it  was  built 
up  by  the  railway  company's  forces.  The 
pneumatic  plant  used  on  pier  No.  13  was 
of  the  type  designed  and  operated  by  the 
Foundation  Cornpany  of  New  York 

Superstructure  ,    .. 

The  80  foot  deck  plate  girders  at  tHie 
Lachine  end  of  the  bridge  are  the  Cana- 
dian Pacific  Railway  standard  design,  and 
are  single  track  spans  placed  alongside 
each  other.  The  120  foot  spans  are  Deck 
Warren  truss  spans  with  rivetted  connec- 
tions, their  ties  resting  upon  the  lop 
chorcls.  These  spans  are  also  simple 
single  track  spans  laid  abreast  of  each 
other.  The  240  foot  spans  are  also  War- 
ren trusses  with  rivetted  connections,  and 
have  the  usual  floor  system  of  stringers 
and  floor  beams  (2  stringers  per  track) 
rivetted  against  the  vertical  posts  imme- 
diately under  the  top  chord.  The  upper 
laterals  are  also  rivetted  immediately  he- 
low  the  top  chord,  and  connected  w  ith  the 
top  flanges  of  the  stringers,  whereat  hey 
intersect  with  same.  The  270  foot  flank- 
ing spans  are  Warren  trusses,  and,  while 
longer  in  the  panel  lengths  than  the  240 
foot  spans,  are  the  same  in  general  de- 
scription. All  the  web  members,  except 
the  diagonals  near  the  centre  of  tiie  span, 
have  solid  web  plates  down  the  centre  of 
the  same,  and,  where  necessary,  doub'.e 
lattice  on  the  flanges.  For  the  deck  spans 
the  Warren  type  of  truss  was  found  to  be 
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jTiore  economical  than  any 'other.""  'These  spans  are 
of  the  subpanelled  Pratt  Truss  type,  and  the  top 
chords  are  curved,  as  far  as  possible,  to  an  appioxi- 
niate  parabola.  In  the  web  members,  sohd  web  piates 
have  been  largely  used  instead  of  lattice  bars,  in  ad- 
dition to  this,  the  vertical  posts  are  all  of  "i"  sections, 
composed  in  most  cases  of  bulb  angles  and  web 
plates,  and,  where  necessary,  there  are  stittenero  on 
the  webs  especially  of  tlie  longer  vertical  posts.  '1  lie 
top  and  bottom  cnords  are  ot  very  stitt  cross-secliou, 
partly  to  allow  them  to  be  cantilevered  out  during 
erection.  The  408  loot  spans  were  also  calculated  lor 
the  stresses  caused  by  tne  special  method  of  caiiti- 
icvering  and  lauiicliing,  which  will  be  described  later. 
The  portal  and  other  subsidiary  bracing  is  geneiaily 
pi  a  stiff  design,  consistent  with  the  main  trusses,  to 
which  it  is  attached.  The  2/0  foojL  spans  were  al^o 
calculated  for  the  concentrated  weight  of  one  end  of 
the  40;^  foot  spans,  which  was  to  be  earned  upon  tiicm 
during  the  process  of  launching. 

The  alignment  on  the  bridge  is  ruled  by  the  overall 
widUi  of  the  408  foot  spans.  At  pier  No.  11,  and  the 
south  abutment,  the  two  single  track  bridges  are  27 
feet,  centre  to  centre,  and  from  pier  No.  11  to  the 
north  abutment  the  spans  grow  closer  together  lill 
they*  are  16  feet  4  inches  at  tne  north  abutment.  This 
shght  kink  in  tiie  alignment  is  quite  immaterial  from 
an  G^jerating  point  ot  view,  and  allowed  a  valuable 
saving  in  masonry  from  pier  No.  11  northwards. 

Erection 

Q.ne  of  the  most  important  problems  in  the  work 
was  the  maintenance  ot  traffic  during  the  erection  of 
steehvork.  There  were  on  an  average  10  trains  be- 
tween the  hours  of  8  a.m.  and  12  noon,  and  sometime 
an  average  eight  in  the  aftgrnoon  during  the  usual 
working  hours.  In  order  to  carry  out  the  work  with- 
out -interference  with  traffic,  it  was  decided  to  erect 
firstjt  all  spans  on  the  downstream  side  from  the  north 
abutment  to  pier  No.  7.  When  this  was  done  the  two 
new  120  foot  spans  between  piers  No.  6  and  No.  7  were 
fnoved  bodily  into  the  location  of  the  old  240  foot 
spaiij  and  the  latter  moved  upstream  upon  timber 
towers  prepared  for  it.  The  downstream  new  spans 
t)et\Veen  piers  No.  6  and  No.  7  were  then  erected. 
Trafil^c  was  now  diverted  over  the  four  new  spans  be- 
tween piers  No.  6  and  No.  7  by  means  of  a  cross-over 
laid  on  suitable  wooden  ties  spanning  from  span  to 
span,  so  that  all  old  spans  between  pier  No.  7  and  the 
nortfi  abutment  were  thus  released.  These  were  taken 
down,  and  new  spans  erected. 

Next,  the.  new  spans  on  the  downstrearn  side  be- 
tween piers  No.  7  and  No.  11  were  erected. 

In  order  to  release  some  more  upstream  spans,  it 
A>vas  simply  necessary  to  slew  over  the  240  foot  span 
between  piers  No.  10  and  No.  11,  all  new  spans-.be- 
tween  the  north  abutment  and  pier  No.  11  now  being 
Under  traffic  and  all  old  spans  between  these  points 
being  released.  After  the  new  spans  on  tlie  upstream 
side  between  the  north  abutment  and  p-ieT,.  No.  10  had 
been  erected,  it  vyas  simply  necessary' to  pull  span  No. 
10-11  intC  ahgnment,  and  thereby  put  the  traffic  on 
all  new  spans  between  the  north  abutment  and  pier 
No.  11,  the  old  spans  between  pier  No.  11  and  the 
south  abutment  being  still  under  traffic.  Then  spans 
were  erected  between  piers  No.  10  and  No.  11,  No.  11 
and  No.  12,  No.  14  and  No.  15,  and  No.  15  and  south 
abutment.  After  these  were  finished,  the  408  foot 
downstream  spans  were  erected  on  top  of  the  270  foot 
.spans. 


The  modus  operandi  in  connection  with  these  408 
foot  spans  constitutes  one  of  the  most  interesting  fea- 
tures of  the  work.  The  scheme  was  to  launcn  the 
span  endwise  with  its  rear  end  supported  upon  an  in- 
genious truck  or  buggy,  while  the  forward  end  was 
supported  on  a  large  scow  of  special  design. 

In  order  to  avoid  overstraining  the  adjacent  270 
foot  span  by  the  concentrated  loads  of  tne  sliding 
gear,  an  ingenious  framed  structure  was  devised  by 
which  It  was  possible  to  so  distribute  the  end  reaction 
over  the  Hoor  system,  of  the  carrying  span,  that  no  part 
would  be  strained  over  allowaole  units.  A  diagiam 
of  this  truck  or  buggy  is  shown  on  i'late  No.  4,  Irom 
which  it  will  be  noted  that  the  secret  of  the  construc- 
tion lies  in  the  fact  that  there  is  no  vertical  tie  inside 
the  triangulation  but,  in  its  place  there  is  an  exterior 
strut,  which  by  reason  of  the  proportions  of  the  mem- 
bers, carries  a  reaction  which  is  equal  to  the  reaction 
at  each  of  the  outer  ends  of  the  triangulation.  '1  hus, 
there  is  a  three  point  bearing  with  equal  reactions. 
The  skidways  consisted  of  eight  100-lb.  greased  rails 
(2  sets  of  4),  on  which  cast  steel'  skids  or  slippers 
were  imposed.  The  scheme  was  to  move  the  span 
forward  until  it  came  to  the  last  panel  of  the  270-foot 
span,  where,  of  course,  the  front  bearing  of  the  three 
would  naturally  tend  to  pass  overboard.  In  order 
to  satisfy  all  conditions,  the  two  outer  bearings  were 
here  abandoned,  and  the  span  wedged  up  on  the  cen- 
tre bearing  only.  The  whole  reaction  being  thus  con- 
centrated on  one  point  required  required  the  end  panel 
of  stringers  in  the  270-foot  spans  to  be  reinforced. 
Details  of  this  floating  operation  will  be  referred  to 
later.  The  120-foot  spans  were  erected  by  means  of 
a  temporary  span.  The  240-foot  spans  were  erected 
by  the  same  120-foot  temporary  trusses  supported  up- 
on a  wooden  pier  in  the  centre,  as  shown,  between 
piers  No.  7  and  No.  8,  and  in  the  photographs. 

The  270-foot  spans  were  erected  by  these  same  120- 
foot  temporary  trusses  supported  on  a  temporary 
tower  about  30  feet  wide,  the  only  falsework  at  any 
time  in  the  river  being  the  towers  as  shown,  and  at 
no  time  was  railway  traffic  placed  upon  the  temporary 
falsework.  This  was  required  by  the  Railway  Com- 
pany from  the  beginning  of  the  work. 

The  four  408-foot  spans  were  alike  in  weight  and 
general  characteristics  but,  two  methods  differing 
somewhat  in  detail,  were  used  in  launching  them.  The 
two  downstream  spans  were  launched  on  the  same 
set  of  carrying  scows,  but  with  a  pilot  scow  upstream 
to  take  up  the  slack  in  the  cables  and  to  otherwise 
control  the  movement  of  the  spans  during  launching. 
The  experience  gained  in  launching  the  two  down- 
stream 408-foot  spans  led  to  the  abandonment  of  the 
pilot  scow  for  the  placing  of  the  upstream  spans. 
Under  this  arrangement  the  new  spans  were  allowed, 
while  travelling,  to  rub  along  a  specially  prepared 
vertical  skidway  bolted  to  the  lower  chords  of  the 
downstream  spans  already  in  place. 

The  carrying  scow  was  really  composed  of  two 
independent  scows  with  two  100-foot  deck  plate  girder 
spans  (4  girders)  placed  on  them,  to  equalize  the  load 
over  the  two  scows.  On  these  equalizirig  girder  spans 
were  erected  a  stiff  timber  tower  on  which  the  span 
itself  was  carried. 

Anchors,  each  composed  of  concrete  blocks  se- 
curely strung  together,  weighing  approximately  76 
tons  out  of  water  or  52,under  water,  were  placed  about 
1,500  feet  upstream  from  the  bridge,  and  generally 
respectively  in  line  with  piers  No.  12  and  No.  13,  but 
on  the  land  above  pier  No.  14  a  "dead  man"  was  used 
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composed  of  an  "I"  beam  embedded  in  the  rock.  On  in.  short  of  its  correct  location,  and  after  the  necessary 

the  main  carrying  scow  a  dynamometer  was  inserted  signalHng  over  the  intervening  distance  of  nearly  800 

in  the  reaving  of  a  fourteen  roped  tackle  which  was  feet  the  Lidgerwood  engine  driver  made  exactly  the 

attached  to  the  main  anchor  line,  in  order  to  record  the  3-in.  movement  called  for,  no  more  and  no  less.    This 

pull  on  the  anchor  ropes.     The  readings  taken   from  is  remarkable  considering  the  tonnage  being  handled, 

this  dynamometer     fully     corroborated     experiments  .\s  has  already  been  stated,  the  408-foot  spans  were 

which  had  previously  been  made  regarding  the  resist-  skidded  upon  the  deck  of  tlie  adjacent  270-foot  deck 

ance   of  floating  bodies   to   the   current   in   the   river,  spans,  and  after  each  pair  of  the  large  spans  (on  one 

They  also  agreed    generally     with     Froude's  formula  track)  were  floated  into  correct  location  they  were  at 

(V  "1  an  elevation  approximately  12  feet  higher  than  their 
y  l^ermanent  levels.  This  required  that  they  be  jacked 
6.9  j  ,  see  Fig.  2.  The  current  in  the  river  down  to  their  correct  bridge  seat  levels,  which  was 
varied  between  5  and  8  miles  an  hour,  according  to  done  by  means  of  l.SO-ton  jacks  and  blocking,  the  end 
the  location  where  the  meter  was  used.  floor  beams  having  been  designed  for  this  purpose  as 

Details  of  Launching  Operations  Z?'^  £^°r  ^^^  ''"'^  "°^^  ^^^""^  "^  *-f  270-ton  spans 

,,,,  „  ,  J-  T    J  J  1  he  240-foot  spans  were  also  provided  with  special 

When  all  was  ready,  an  ordinary  Lidgerwood  un-  ,   ,        •        ,    '^       i  i     ^.u  ™   *     i,„  ;„„i,„j   .,,,„„   tu^ 

,     J  ,  .  y  .,  ■'       ,  1.1  end  bracing  to  enable  them  to  be  jacked  up  on  the 

loader    such  as  is  used  on  railway  work,  was    ocatecl  .         .^  necessary,  during  erection. 

and  strutted  in  a  position  where  a  direct  pull  could  ^,^^  ^.^^  occupied  in  erecting  the  steel  is  as  fol- 

be  made  from  the  drum  of  the  engine.     Communica-  i       ^  • 

tion  was  at  all  times  maintained  between  the  man  M^rch.igii Erection  started  at  north  end. 

in  charge  of  the  Lidgerwood  engine,  those  in  charge  ^^^  ^^^^  j,,^ ^^^  ^^^_^^^^  3p^„3  ^^^^^  i„j^  upstream 

on  the  scows  and  the  man  in  full  charge  of  the  opera-  alignment  replacing  old  240-foot  span 

tions,  by  means  of  a  system  of  flag  signals.    The  span  ^^^^^^^  pj^^  ^^   g  ^^^  ^^   ^_ 

was   started   by   a   number   o     jacks    after   which    the  j„,y6th,]911 Traffic  diverted  to  downstream  track  be- 

Lidgerwood  engme  controlled  the  whole  of  the  move-  ^^^^^  ^.^^^  ^^    g  ^^^  ^^    ^ 

ment  and  at  no  time  was  there  any  unexpected  trouble.  ^.^^.  ^^^^  ^^^^ ^^^  downstream  span  between  piers  No. 

While  the  span  moved  forward  the  anchor  cables  al-  ^^  ^„^   j^^    ^^   ^,^^^j   ^^^^_   ^^^^^^^ 

lowed   the   anchor   scow   to    rloat   across    the    current  ,  ,  „^.„     „, , ^  ..  ,^^ ■  ,^  t.t„ 

.  ,  ,.   ,  .  ry^,  .  .  ,       ,  ,  ,  releasing  old  spans  between  piers  No. 

with  a  radial  motion.      1  his  necessitated     the     cable  _       .  -^     j. 

connecting  the  anchor  scow  with  the  main  scows  to  .,      10^^  ,^.0       c  m        in  i,    ™       j    •  *       „  .,.. 

,  ^  ,        ,  ,  .  ,  •    ,    •      ,1       ,  March  .^Ist,  1913. .  ..Spans    Nos.    10-11    moved    into    upstream 

be  constantly  shortened  in  order  to  maintain  the  true  ,.  ..     n      •  ^-        » 

,.  '',  Ai  1JL  ^  ^   A  alignment    allowing    erection    to    pro- 

alignment  of  the  span.     As  has  already  been  stated,  j        j  •  t^t       ■,,^  ■,-, 

,  "  ,  •  ,        1     •  •  -^1  ceed  on  downstream  spans  Nos.  10-11. 

these  anchor  scows  were  used  only  in  connection  with  ,        ..„^i,  .,,>,„  c  xt       ,^  .,-       j  ^^        ,.u     u  *        t 

^,       a      ^-  r    .1       i  J  ^  1AO  JT      ^  June  18th,  1912 Spans  Nos.  14-1.'5,  and  15-south  abutment 

the   floating  of  the  two   downstream   408-foot    spans.  -^  . 

They  were  omitted  when  floating  the  upstream  408-  '  xt       i« ,,       j  xt 

,      /  ,.  ,  ,,  ,^,  ,'  ■      i    ^1  July  13th,  1912 Downstream   spans   Nos.   10-11   and  Nos. 

foot   spans,   which    were   allowed   to   rub   against   the  -^    -^  11  12         t  d 

neighbouring  spans  already  in  position.     The  adjust-  .,       ,  .    ,„^„  t^         ^  ,^<,  r     .  m 

^^     e  ,,    '^     ^,  ,,      -^  '      J  -J  Nov.  4th,  1912 Downstream     408-foot     span     Nos.  13-14 

ment  of  the  anchor  cables  was  made  as  required.  A     t  d 

The  time  occupied  in  the  floating  operations  is  ex-  '         ,„„  ,     ,  xt       ^o  ..o 

,      .    ^  ^.   '  I-.      f  Nov.  22nd,  1912 Downstream     408-foot     span     Nos.  12-13 

tremely  interesting: —  .        , 

Date  floated  Net  time  Total  r.  ,        ,  ■  ,  ,,  , 

Span  Between  into        Elapsed   occupied        distance  .\pril,  1913 Started    taking   down   old    spans    between 

piers  Nos.         position        time     in  movinir        floated  . ,r  .    „„..it,    ,i,„t„„„t. 

,  ,     _.  pier   No.   11   and   south   abutment, 

h.— m.      h.— m.  '^ 

Downstream  June  10th,  1913 All  old  steel  dismantled. 

408  feet...   13  and  14  Nov.     4/12     3—0       1—0  275  ft.  Sept.  18th,  1913 Upstream  408-ft.  span  Nos.  12-13  floated. 

Downstream  Oct.  6th,  1913 Upstream  408-ft.  span  Nos.  13-14  floated. 

408  feet...   12  and  13  Nov.  22/12     2 — 30  28^     275  ft.  Nov.  4th,  1913 All   new   steel   erected   and    double   track 

Upstream  put  into  service. 

408  feet...  12  and  13  Sept.  18/13    1—30         22i^    275  ft.  The  total  weight  of  metal  work  in  the  old  bridge 

Upstream  was  about  4,100  tons,  in  the  new  it  was  14,231  tons. 

408  feet...  13  and  14  Oct.     6/13    2—0  16       275  ft.  The  total  quantity  of  masonry  and  concrete  in  the 

Total  weight  of  each  408-foot  span  while  launch-  original  piers  and  abutments  was  approximately  12,- 

ing  was  1,300  tons.  400  cubic  yards. 

During  each   of  these   operations,   all   the   regular  In  the  additions  to  old  piers  and  in  new  piers  there 

trains  of  the  railway  company  were  allowed  to  pass  were  13,300  cubic  yards. 

on  the  adjoining  spans,  which  necessitated  stopping  The  total  length  of  the  bridge  and  height  above 

the  floating  operations  because  the  work  of  signalling  watermarks  were  not  changed,  and  are  indicated  on 

and  superintendence,  were  interfered  with.     The  dif-  the  plates. 

ference  between  the  net  time  and  the  gross,  was  oc-  The  number  of  rivets  in  the  new  bridge  is  approxi- 

cupied  in  overhauling  cables,  taking  up  slack,  and  in  niately  3,500,000. 

dismantling    some    of   the    steelwork    connected    with  As    far    as   can    be   ascertained   from    the    records, 

the  special  truck  or  buggv  when  it  reached  the  last  al'f>"t  3,500  cars  were  used  in  transporting  stone  and 

panel  of  the  270-foot  span. "  At  this  point,  it  was  neces-  steel  to  the  bridge.    These  cars  would,  if  placed  in  a 

sary  to  remove  certain  steelwork  which   became  no  sin.gle  train,  extend  over  a  distance  of  21  miles, 
longer  necessary  on  account  of  the  load  being  shifted.  One  of  the  noteworthy  performances  during  erec- 

from  a  3  point  to  a  1  point  bearing.    A  diagram  of  this  lion  was  the  speed  with  which  the  five  old  spans  be- 

buggy  is  shown  in  Fig.  1.    The  perfection  of  the  con-  tvvcen  pier  No.  11  and  the  south  abutment  were  dis- 

trol  under  which  the  span  was  at  all  times,  is  exempli-  mantled  and  the  new  spans  erected.     This  was  done 

fied  by  an  incident  which  occurred  during  one  of  the  between   the   dates   of   .\pril   22nd   and   October  31st, 

jSp.atiflg  operations.    The  span  had  reached  a  point  3-  1913.    That  is  to  say,  4,000  tons  of  steel  were  handled 
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in  six  months,  or,  666  tons  per  month,  and  this  with- 
out interrupting  the  railway  company's  traffic. 

During  the  work,  one  man  was  drowned  from  one 
of,  the  scows  engaged  on  the  substructure  and  one 
iTian  was  killed  in  Highlands  Station  Yard;  but,  dur- 
ing the  erection  of  the  steelwork  over  the  river  pro- 
per, there  were  no  fatalities,  and  one  a  few  minor  in- 
juries to  men. 

The  cost  of  the  work  was  slightly  under  $2,000,000. 
In  charge  for  the  Foundation  Company  were  Mr. 
John  W.  Doty  as  Chief  Engineer,  with  Mr.  W.  B. 
Taylor  as  Superintendent  on  the  work. 

For  the  Dominion  Bridge  Company,  Mr.  G.  H. 
Duggan.waS  Chief  Engineer,  and  Mr.  F.  P.  Shear- 
wood,  Mr.  James  Finley  and  Mr.  David  Bell  were  in 
charge  of  the  design,  superintendence  and  erection  re- 
spectively. 

For  the  Railway  Company,  Mr.  J.,M.  R.  Fairbairn 
was  Assistant  Chief  Engineer,  Mr.  C.  C.  Schneider 
was  connected  with  the  work  as  Consulting  Engmeer, 
and  for  the  design  and  approval  of  all  detail  plans  the 
writer  was  responsible,  as  Engineer  of  Bridges  for 
the  Railway  Company. 

This  record  of  the  rebuilding  of  this  work  should 
not  be   concluded   without   referring  to   the  place   it 
occupies  among  the  world's  more  important  bridges. 
At  the  time  of  the  erection  of  the  first  bridge,  recently 
removed,  the  work  was  considered  a  remarkable  ex- 
ample of  the  creative  skill  of  the  engineer.     To-day 
the  old  structure,  in  view  of  the  experience  of  the  last 
twenty  years,   would   be   considered   an   achievement 
of  only  average  rank.    The  new  structure  is  no  world's 
wonder  as  far  as  design  and  details   are  concerned, 
but,  in  view  of  the  fact  that  there  are  recorded  only 
a  few  instances,  probably  not  more  than  eight,  where 
large  spans  have  been  erected  by.  the  end-launchmg 
method,  it  is  worthy  of  note  that  the  work  just  com- 
pleted inc'udes  the  erection  of  no  less  than  four  large 
spans  by  this  method,  in  what  may  be  regarded  as  re- 
cord time,  and  without  a  mishap  of  any  kind.     This 
is  an  accomplishment,  of  which  the  members  of  this 
Society  need  not  be  ashamed,  and  which  further  goes 
to  show  that,  while  our  great  profession  knows  no 
national  bounds,  it  is  not  necessary  to  go  outside  this 
country  to  find  men  fully  qualified  to  harness  the  great 
forces  which  exist  in  nature  for  the  use  and  conveni- 
ence of  man. 


;  A  rather  uncommon  sign  has  recently  been  built 
into  a  new  concrete  structure  used  as  a  garage  at 
Clinton.  Wis.,  the  name  of  the  motor  company  being 
cast  in  bo'd  relief  in  the  face  of  the  building.  Forms 
constructed  on  the  ground  with  the  letters  reversed 
wefe  lifted  into  place  and  the  concrete  poured  during 
the  construction  of  the  masonry  wall.  There  is  no 
question  as  to  the  stability  of  the  sign  and  it  harmon- 
izes in  material  and  color  with  the  lintels,  sills  and  or- 
namental trim. 


Reinforced  concrete  is  in  practically  universal  use 
in  the  Philippines  for  all  new  construction  under  gov- 
ernment control.  School  buildings  are  designed  in 
units  to  which  additions  are  made  as  growth  demands 
but  are  uniformly  of  concrete  for  floors,  walls  and  foun- 
dations. The  peculiarity  of  the  typical  building  is  that 
it  stands  on  stilts,  or  rather  piers  of  concrete  which  i)cr- 
mit  a  free  circulation  of  air  beneath  the  building  in 
order  to  carry  away  moisture.  The  government  ad- 
ministration buildings  are  of  similar  construction  ex- 
cept that  in  some  of  them  stone  columns  are  used. 


Failure  of  Concrete  Buildings 

THE  failure  of  concrete  buildings  is  due  to  dis- 
iionest  workmanship,  and  not  so  frequently  to 
mistakes  in  desi^gn,  actoiditig  to  Prof.  Ira-  H. 
Woolson,  consulting  engineer  of  the  National 
Board  of  Fire  Underwriters,  in  his  remarks  before  the 
Round  Table  Order  of  the  Insurance  Society. 

Prof.  Woolson  referred  to  the  two  general  types- 
one  the  reinforced  concrete  building,  and  the  other  the 
steel  skeleton  structure  building  with  reinforced  con- 
crete used  for  the  floors,  etc.  He  said  tlie  Bush  Ter- 
minal building  and  the  Gair  building  in  Brooklyn  are 
samples  of  the  reinforced  concrete  type,  while  many 
other  large  buildings  in  New  York  City  are  of  the  fire 
resistant  steel  skeleton  structure. type  in  which  con- 
crete is  used  largely.  The  best  features  of  concrete 
construction  are  that  such  buildings  are  both  tire  resist- 
ant and  water  resistant.  They  are  strong  and  rigid 
and  can  be  constructed  at  a  moderate  cost.  No  kind  of 
construction  gives  greater  rigidity  at  the  same  cost  as 
reinforced  concrete.  ■.■.'■t'^. 

Prof.  Woolson  told  how.  about.  80  tests  had  been 
made  principally  in  the  East  of  concrete  construction, 
and  he  had  been  present  at  half  of  them.  The  first  lire 
test  was  made  in  September,  1896,  and  the  material 
was  tested  for  six  hours.  At  the  present  time  the  stan- 
dard test  is  four  hours,  with  an  average  temperature  of 
1,700  degrees  Fahrenheit.  These;  tests  prevail  in  <  In- 
cago,  Philadelphia,  New  Y'ork  and  otlier  cities. 

Fire  tests  of  columns  had  been  very  difficult  iicic- 
tofore,  and  small  columns,  viz.,  8  or  9  inches  diameter, 
had  furnished  the  principal  tests.  The  Underwriters' 
Laboratories  in  Chicago  is  building  a  huge  furnace  at 
a  cost  of  about  $15,000,  which  will -permit  the  adequate 
testing  of  concrete  columns  and  with  the  idea  <>f  deter- 
mining the  load  which  they  t;an  carry. 

Prof.  Woolson  discussed  th<;  necessity  for  proper 
mixing  of  concrete  in  order  to, get  the  best  results. 
The  concrete  should  be  made  rich  and  dense,  and  plenty 
of  cement  should  be  used.  There  are  a  few  notable 
cases  where,  perhaps,  the  collapse  of  concrete  buildings 
viias,  caused  from  defectiv<i  design. 

Owing  to  the  fact  that  concrete  does  not  show  its 
weakness  after  it  is  once  hardened,  he  said,  it  is  neces- 
.sary  that  the  various  stages  be  carefully  inspected;  as 
dishonest  work  and  the  use  of  inferior  materials  not 
up  to  the  specifications  have  been  found  to  be  the  Cause 
of  most  of  the  failures  of  concrete  buildings."  •- 

The  careless  placing  of  steel  reinforcement  in  floor 
slabs  or  in  beams  weakened  concrete  construction.  He 
said  he  could  not  lay  too  much  emphasis  that  good  and 
intelligent  workmanship  is  necessary  to  make  concrete 
right.  As  soon  as  the  builder  attempts  to  economize  in 
his  materials  trouble. will  begin. 

The  danger  of  prematurely  removing  the  wooden 
molds  was  also  emphasized.  Prof.  Woolson  said  there 
is  no  definite  rule  for  the  time  for  removing  the  forms, 
but  the  setting  t>f'  the  "concrete  and  experience  alone 
will  determine  tl^is.  Frozen  concrete  frequently  col- 
lapses when  the  ifce  in  it  melts,  artd  this  disintegrates 
the  material.  The  overloading  of  new  concrete  is  a 
particular  detriment.  Frequently  before  the  Hoor 
arches  are  properly  set' the  building  contractors  dunlj) 
heavy  loads  of  building  materialupon  the  newly  made 
floor.    This  tends  to  Sveaken  the  Structure. 

Concrete  is  often  ruined,  he  said.  becau>e  a  i><'\>r 
grade  of  sand  is  used,  while  frequently  a  poor  grade  of 
cement,  or  not  enough  of  it,  likewise  causes  Coil?(p^feVj— 
Concrete  Age.  '  , 
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Lay-Out  of  New  Water  Supply  System 
for  the  City  of  Victoria,  B.C, 


VICTORIA,  the  capital  city  of  British  Colum- 
bia, situated  on  the  south  end  of  Vancouver 
Island,  had  its  first  water  system  installed 
in  1868,  when  a  private  company  pumped 
from  wells  and  delivered  through  wooden  pipes,  mak- 
ing a  charge  of  0.75  cent  per  gallon.  In  1872  Elk  Lake 
was  first  studied  as  a  possible  source  of  supply  and 
was  rated  as  capable  of  furnishing  25  gal.  per  capita 
per  day  for  a  population  of  90,000.  As  later  construct- 
ed by  the  city,  the  Elk  Lake  supply,  after  passing 
through  open  gravity  sand  filters,  was  delivered  to 
the  city  in  low  and  high-pressure  zones  by  a  gravity 
system. 

The  necessity  for  increased  supply  and  for  greater 
fire  pressure  led  to  the  installation  of  a  pumping  plant 
in  this  system,  and  when  the  daily  consumption  reach- 


projects  considered  seemed  to  be  to  reservoir  Sooke 
Lake  for  a  12-ft.  lift  of  water  level  and  lay  a  40-in. 
concrete  pipe  on  a  slope  of  1  in  1,000  to  an  artificial 
lake  known  as  Humpback  reservoir  and  located  about 
10  miles  outside  the  city.  The  pipe  is  to  be  laid  on 
the  surface  and  the  route  traversed  between  the  two 
reservoirs  is  27.3  miles  long.  From  Humpback  reser- 
voir a  36-in.  steel  pressure  main  will  lead  to  the  Smiths 
Hill  service  reservoir,  which  is  located  in  the  city  at 
an  elevation  of  213  ft.  above  sea  level  and  has  a  capa- 
city of  16,000,000  Imp.  gal. 

Preliminary  and  Location  Surveys 

On  July  1,  1911,  when  the  city  decided  to  take  up 

active  work  on  the  extension  of  its  water  supply,  there 

were  no  hydrographic  data  or  maps  in  sufficient  detail 

to  decide  any  of  the  engineering  questions  at  issue. 


Pipe  for  Present  Use- 


-SooKE    Lake 


Pipe  for  fblure  Ux 


Plan  and  section  of  Sooke  Lake  Dam,  showing  intake  channel  and  pipe  connection  from  screen  house. 


'  about  2,000,000  gal.  the  lake  level  was  lowered  thereby 
and  the  quality  of  the  water  impaired.  At  this  time 
Victoria  West  was  supplied  by»water  purchased  from 
the  Esquimau  Waterworks  Company,  a  private  cor- 
poration which  owned  rights  on  the  Coldstream 
Lakes. 

Water  Rates 
About  5,000,000  Imp.  gal.  were  supplied  to  the  city 
of  Victoria  in  the  dry  months  of  1913,  the  maximum 
daily  rate  per  capita  during  these  months  being  about 
80  gal.  The  water  taken  from  Elk  Lake  costs  the 
city  about  2  cents  per  1,000  Imp.  gal.,  while  the  price 
of  water  from  the  Esquimalt  Waterworks  Company  is 
fixed  by  charter  at  6  cents  per  1,000  Imp.  gal.  The 
latter  rate  was  considered  excessive,  as  was  also  the 
price  which  tiie  comj)any  asked  for  its  holdings,  and  in 
June,  1912,  after  the  proposition  of  an  additional  water 
suppl}'  had  been  under  consideration  for  several  years, 
it  was  decided  to  construct  a  supply  system  from 
Sooke  Lake  to  the  city. 
■•  .'The 'most  practicable  scheme  among  the  various 


Gaging  stations  for  rainfall  and  rated  sections  on  the 
Sooke  and  Leech  Rivers  were  established  at  Once,  while 
engineering  parties  proceeded  with  a  contour  survey 
of  Sooke  Lake,  running  traverses  of  the  various  pipe 
lines  that  had  been  under  consideration  and  determin- 
ing the  areas  of  the  Sooke  Lake  and  Leech  River 
watersheds.  These  surveys  were  through  thick  for- 
ests of  Douglas  fir  and  over  very  rough  country.  Of- 
ten precipitous  rocky  bluffs,  difficult  of  access  for 
work  or  for  the  transportation  of  supplies  and  equip- 
ment, delayed  the  progress,  and  since  the  work  extend- 
ed into  the  winter,  working  conditions  were  very  try- 
ing. The  time  at  which  it  was  proposed  to  submit  the 
project  to  popular  vote  necessitated  expeditious  work 
in  order  to  get  even  the  preliminary  surveys  in  shape 
for  the  general  plans  and  specifications.  This  was  ac- 
complished, however,  and  tenders  of  contractors  were 
received  December  15,  1911. 

In  the  work  of  adjusting  a  gravity  grade  location 
for  the  concrete  pipe  the  same  difficulties  of  dense  for- 
ests, rocky  bluffs  and  a  winter  season  had  to  be  con- 
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tended  with.  Surveys  and  locations  closely  followed 
the  methods  used  in  railroad  work.  No  angles  of  more 
than  3  deg.  were  used  at  the  joints,  and  concrete  pipe 
was  assumed  to  be  in  4-ft.  lengths,  while  the  steel  pipe 
was  considered  as  being  in  22-ft.  lengths.  The  road- 
bed for  the  concrete  pipe,  which  was  generally  in  side- 
hill  work,  was  staked  for  an  8-ft.  width.  Tile  pipe  was 
laid  for  drainage  openings,  steel  bridges  were  design- 
ed for  the  siphon  crossings,  and  reinforced  concrete 
trestles  for  the  wide  drainage  openings  and  approaches 
to  the  bridges. 

Sooke  Lake 
Sooke  Lake  lies  to  the  northwest  of  Victoi'ia, 
about  18  miles  distant  as  the  crow  flies.  It  is  about  4 
miles  in  length  and  Y^  mile  wide  at  its  maximum 
width.  Two  narrows  divide  it  into  practically  three 
lakes,  of  which  the  upper  and  largest  has  a  maximum, 
depth  of  150  ft.  Its  main  feeders  are  Ferguson  Creek 
on  the  east  side  and  a  very  large  spring  directly  oppo- 
site on  the  west  shore,  which  supply  a  total  of  about 
3  sec.-ft.  in  the  driest  seasons  of  the  year.     The  area 


a  reservoir  capacity,  above  low-water  level,  of  3,355,- 
000,000  Imp.  gal. 

The  provision  that  the  margin  of  Sooke  Lake 
should  be  cleared  to  15  ft.  above  low  water  affected 
300  acres  of  thick  forest,  which  had  to  be  cut  down  and 
burned.  About  2  miles  of  wagon  road  along  the  lake 
shore  had  to  be  built  at  this  high-level  elevation,  and 
it  was  provided  that  the  Canadian  Northern  Railway 
should  build  its  proposed  line  at  an  elevation  50  ft. 
above  low  water,  to  admit  of  the  ultimate  project  to 
reservoir  the  waters  of  the  Sooke  and  Leech  River 
watersheds  to  a  height  of  45  ft.  above  low  water. 

Intake  and  Dam 

At  the  dam  the  intake  channel  is  excavated  4  ft. 
below  low  water,  and  there  will  be  an  intake  tower 
controlled  by  seven  sluice  gates,  three  30  x  42  in.  and 
four  24  X  30  in.  The  gate  openings  will  be  protected 
by  bar  screen  cages  anchored  in  the  concrete.  From 
the  intake  tower  two  40-in.  riveted  steel  pipes  will  be 
laid  to  conduit  the  water  to  the  screen  house,  but  only 


^''^1  Strait  of  Juan  de  , 


Map  of  watersheds,  reservoirs  and  pipe  lines  for  Sooke  Lake  supply. 


of  the  lake  at  low  water,  which  is  555  ft.  above  sea 
level,  is  964  acres,  and  the  total  watershed  area  is  31.33 
sq.  miles.  This  watershed,  rising  in  places  to  more 
than  2,500  ft.  in  elevation,  is  densely  wooded  with 
Douglas  fir,  and  except  for  the  narrow  flat  around  the 
lake  shore  has  a  steep  slope  of  precipitous  bluflfs  of 
trap  rock.  It  is  bounded  on  the  east  by  the  Leech 
River  watershed,  30.33  sq.  miles  in  area,  and  joins  the 
watershed  of  the  Esquimalt  lakes  on  the  south. 

In  the  scheme  for  the  ultimate  development  it  is 
proposed  to  utilize  the  Leech  River  water  supply  by 
building  a  diverting  dam  in  the  stream  and  a  5-mile 
conduit  to  convey  water  to  Sooke  Lake.  When  this 
is  done  a  dam  rising  to  a  height  of  45  ft.  above  the 
present  low-water  level  of  the  lake  is  projected,  and 
it  is  estimated  that  a  daily  flow  of  100  sec.-ft.  will  be 
available,  while  the  reservoir  storage  above  low-water 
level  will  be  17,358,000,000  Imp.  gal.  The  initial  pro- 
ject now  under  way,  by  the  use  of  a  concrete  dam  at 
the  outlet,  will  raise  the  lake  12  ft.,  and  this  will  give 


one  of  these  will  be  put  in  service  at  present.  In  the 
screen  house  will  be  installed  a  set  of  twelve  screens 
with  a  mesh  of  40  openings  to  the  inch.  Below  these 
are  the  measuring  weir  and  cascade  steps  to  the  con- 
duit pipe  at  a  grade  elevation  12  ft.  below  the  low- 
water  level  of  the  lake.  The  screen  house  will  be  of 
concrete  with  a  concrete  roof  and  windows  protected 
by  wrought-iron  grillages.  A  sink  will  be  provided 
with  water  under  pressure  from  a  6,000-gal.  tank  for 
washing  the  screens. 

The  dam  will  be  a  composite  structure,  the  west 
end  being  an  earth  embankment,  with  a  concrete  core 
wall  bonded  into  the  natural  rock.  Then  comes  a  re- 
servoir section  wall  with  a  screen  house  at  its  back. 
From  the  screen  house  to  the  east  abutment  an  ogee 
weir  section  200  ft.  long  will  be  used,  which  is  gener- 
ally about  15  ft.  above  the  foundation  of  natural  rock. 
This  will  be  bonded  into  the  rock  with  a  cut-off  trench 
at  the  upstream  face.  About  2,200  bbl.  of  cement  will 
be  used  at  the  site,  which  will  have  to  be  hauled  9 
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miles  from   Fitzgerald's  station   on   the   Esquimalt   & 
Nanaimo  Railroad. 

Concrete  Pipe  Line 

A  consideration  of  the  three  alternative  bids  on 

wood-stave,  riveted-steel  and  reinforced-concrete  pipe 

resulted  in  favor  of  the  last-named  type,  largely  on 

account  of  its  permanency  and  economy.     The  initial 


reach  the  pipe  in  falling.  It  is  not  proposed  to  cover 
the  pipe  except  in  the  deep  cuts  where  slides  might 
occur.  At  each  2,000  ft.  point  on  the  conduit  line 
there  will  be  an  open  standpipe,  and  all  inverted  si- 
phons will  have  waste  outlets  at  the  bottoms  control- 
led by  6-in.  gate  valves.  All  inverted  siphons  are  to 
have  steel  reinforcement,  varying  in  quantity  accord- 


Section  A-A 


Section  B-B 


Earthfill  and  concrete  ogee  sections  of  dam. 


development  is  being  carried  out  with  a  single  pipe 
line,  40  in.  in  diameter,  which  is  to  give  a  daily  supply 
of  approximately  16,000,000  Imp.  gal.,  this  being  cal- 
culated as  sufficient  for  at  least  200,000  people  at  Vic- 
toria's present  rate  of  consumption.  The  flow  in  the 
pipe  was  estimated  for  C  =  120  in  the  Chezy  formula, 
or  n  =  .012  (about)  in  Kutter's  formula. 

The  reinforced-concrete  pipe  is  designed  with  a  40- 
in.  inside  diameter  and  a  3-in.  thickness  of  walls.  The 
reinforcement  will  be  wire  mesh  with  an  area  of  0.043 
.sq.  in.  per  foot  of  pipe  and  a  0.025  sq.  in.  sectional 
area  of  cross  wires  per  foot.  The  pipe,  which  will  be 
built  up  along  the  line  in  4-ft.  lengths,  is  to  be  of  the 
type  patented  by  the  Lock  Joint  Pipe  Company,  of 
New  York. 

As  no  materials  suitable  for  making  concrete  occur 
along  the  grade,  it  will  be  necessary  to  establish  a 
pipe  yard  where  these  can  be  made.  The  finished  pipe 
will  then  be  hauled  up  an  incline  railway  to  the  grade 
and  conveyed  to  the  desired  point  by  the  construction 
railway  on  the  conduit  roadbed,  which  will  also  be 
used  in  the  erection  of  the  various  drainage  struc- 
tures. The  pipe  will  be  leveled  to  grade  and  support- 
ed upon  crushed-stone  ballast. 

A  right-of-way  100  ft.  wide  was  secured  for  the 
pipe  line,  and  all  trees  in  this  strip  were  cut  down,  as 
were  also  all  high  trees  outside  this  strip  which  might 


ing  to  the  head.    Anchorages  and  expansion  joints  are 
specified  where  necessary. 

Drainage  Openings 

The  drainage  openings  along  the  flow-line  grade 
are  of  several  varieties.  For  the  smallest  drainage  the 
water  will  be  carried  along  and  passed  under  the  pipe 
line  by  small  holes  through  the  ballast  at  points  where 
the  roadbed  is  in  the  rock.  For  a  somewhat  larger 
volume  of  water  concrete  side  walls  will  support  the 
pipe  where  the  span  requires  it,  and  if  the  crossing  is 
at  a  point  where  earthy  material  occurs  it  will  be  pro- 
tected from  scour  by  concrete.  This  refers  to  the  shal- 
low openings  practically  at  grade ;  but  where  there  is 
some  embankment,  vitrified  pipe  from  12  in.  to  24  in. 
in  diameter  will  be  used ;  for  a  still  larger  volume,  open 
ravine  culverts  of  15  ft.  span  with  a  concrete  girder 
and  saddles  will  support  the  pipe,  while  45  to  80  ft. 
steel  bridge  spans  with  concrete  abutments  will  be 
used  to  cross  streams  at  low  points  of  the  siphons.  Six 
siphons  are  required,  and  these  will  be  laid  to  precise 
horizontal  and  vertical  curves.  The  deepest  siphon  is 
600  ft.  long  and  has  a  maximum  head  of  90  ft. 

One  of  the  difficulties  in  connection  with  the  pro- 
ject was  to  secure  a  reserve  reservoir  at  the  proper  ele- 
vation and  near  the  city.  A  suitable  site  was  finally 
located  on  the  Humpback  Road,  about  lOikJ  miles  from 
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Fountain  Sc|iiare  in  Victoria.  This  reservoir  covers 
an  area  of  about  40  acres,  from  which  it  was  first  neces- 
sary to  clear  a  thick  forest.  The  earth  on  the  reservoir 
site  is  a  black  soil  of  a  peaty  nature,  and  it  is  proposed 
to  cover  this  with  a  6-in.  layer  of  clean  sand  and  grav- 
el, to  act  as  a  diaphragm  between  the  soil  and  the 
stored  water. 

Test  pits  were  excavated  on  the  site  proposed  for 
the  dam  and  satisfactory  rock  fcnmdation  found.  In 
the  deepest  part  this  was  about  30  ft.  below  the  valley 
floor.  A  concrete  dam  was  planned  here  and  is  so  lo- 
cated that  with  a  maximum  lieight  of  60  ft.  and  a  crest 
length  of  600  ft.  it  impounds  136,000.000  Imp.  gal.  The 
dam  contains  about  8,000  cu.  yd.  of  masonry. 

A  gate  house  with  control  valves  and  screens  was 
provided  at  the  dam  and  two  cast-iron  outlet  pipes  34 
in.  in  diameter  were  installed  for  delivery  to  the  pres- 
sure mains,  while  a  16-in.  cast-iron  pipe  will  be  used 
to  discharge  waste  water. 

On  reaching  the  Humpback  reservoir  the  water 
from  the  gravity-flow  line  will  pass  over  a  weir  into  a 
concrete  chamber,  from  which  there  will  be  an  outlet 
either  by  flowing  ovef  a  stepped  cascade,  over  concrete 
and  rock  into  the  reservoir  (for  aeration)  or  by  a  pipe 
with  a  submerged ,  outlet,  controlled  by  a  butterfly 
valve.  The  pipe  will  taper  from  a  36-in.  diameter  to  a 
24-in.  diameter  in  20  ft.  and  will  be  used  if  there  is  a 
tendency  for  the  water  to  churn  milkv  due  to  micro- 
scopic growths. 

Riveted  Steel  Pipe 

It  is  proposed  to  deliver  the  water  from  the  Hump- 
back reservoir  to  the  city  through  a  36-in.  riveted  stee! 
pipe.  Delivery  could  not  be  made  from  the  pipe  direct 
to  the  city  service  system,  as  the  pressure  would  l)e 
too  great,  so  the  water  is  allowed  to  overflow  into 
Smiths  Hill  reservoir  as  a  stand  pi])e.  This  is  situated 
at  the  southern  city  limits  at  an  elevation  of  167  ft. 
below  the  water  level  of  Humpback  reservoir,  or  213 
ft;  above  sea  level,  while  the  average  elevation  of  the 
city  is,  roughly,  about  5  ft.  above  sea  level.  The  ele- 
vation of  Humpback  reservoir  will  enable  it  to  deliver 
later  directly  into  the  city's  high-level  system,  which 
has  to  be  served  at  present  by  pumping. 

A  consideration  of  tenders  on  riveted  steel  pipe  and 
lock  bar  pipe  for  this  pressure  line  resulted  in  a  de- 
cision to  use  -the  former.  There  will  be  two  thick- 
nesses of  plate — 20,500  lin.  ft.  of  pipe  using  plates  5-16 
in.  in  thickness  and  36,500  lin.  ft.  of  pipe  using  ^-in. 
plates.  This  plate  will  be  made  by  the  open-hearth 
process,  and  the  rivets  are  to  be  extra-soft  steel,  ac- 
cording to  the  requirements  of  the  American  Society 
for  Testing  Materials.  The  pipe  is  to  be  made  in  four- 
plate  lengths,  which  will  give  sections  about  22  ft. 
long.  Each  pipe  is  to  be  dipped  in  a  hot  bath  (400  deg. 
J'ahr.)  of  Pioneer  mineral  pipe  coating,  bitumastic,  or 
their  equal.  Inside  and  outside  courses  are  to  be  used. 
The  riveting  and  spacing  of  rivets  must  produce  a  70 
l)er  cent,  joint.  All  rivets  are  to  be  driven  by  pneuma- 
tic or  hydraulic-pressure  machines  in  the  shop  and 
l)neumatic  hammers  in  the  field.  No  angle  will  be  per- 
mitted in  any  joint  of  the  pipe  line  of  more  than  3  deg. 

There  are  to  be  four  concrete  gate  houses  located 
along  the  line,  with  36-in.  rising-stem  gate  valves ;  6- 
in. -nozzles  will  be  riveted  to  the  pipe  for  the  6-in.  gate 
va!ves  which  are  placed  at  the  bottom  of  all  dips  for 
emptying  the  pipe.  Inlet  and  outlet  air  valves  will  be 
similarly  attached  lo  4-in.  nozzles  on  top  of  the  pipe, 
the  former  to  prevent  collapse  and  the  latter  to  prevent 
air  binding  at  the  summits.     A  Venturi  meter  with  a 


recording  apparatus  will  be  installed  in  a  concrete 
house  a  short  distance  below  the  Humpback  dam,  with 
which  an  accurate  record  is  to  be  kept  of  the  water 
passing  through  the  pressure  main. 

A  contract  for  the  construction  of  the  entire  work 
was  made  with  the  Westholme  Lumber  Company,  of 
Victoria,  in  January,  1912,  but  this  contract  was  aban- 
doned by  the  company  in  April,  1913,  and  since  then 
the  city  has  proceeded  with  the  project  both  by  day 
labor 'and  by  sub-contract.  A  contract  for  the  27.3- 
mile  gravity-flow  line  was  recently  awarded  to  the  Pa- 
cific Lock  Joint  Pipe  Company,  of  Seattle,  Wash. 

Wynne  Meredith,  of  the  firm  of  Sander.son  &  Por- 
ter, of  New  York  City  and  San  Francisco,  was  retained 
in  July,  1911,  as  the  consulting  engineer  for  the  city's 
water  commissioner.  Hoyd  Ehle  is  the  present  resi- 
dent engineer  at  Victoria.  Tames  H.  Raymur,  as  water 
commissioner,  was  the  executive  of  the  ci*  of  Vic- 
toria in  charge  of  the  project,  during  the  preliminar-- 
stages,  and  was  succeeded  early  in  1913  by  Charles  11. 
Rust. — Engineering  Record. 


Freezing  Process  for  Foundations 

Cases  sometimes  arise  where  ordinary  foundations 
cannot  be  constructed,  either  owing  to  the  presence  of 
quick.sand,  or  to  the  fear  that  the  driving  of  fcrro-con- 
crete  piles  would  be  prejudicial  to  adjacent  buildingb. 
The  reconstruction  of  the  foundations  of  St.  Paul's 
Cathedral  is  thought  to  constitute  a  most  difficult  prob- 
lem because  excavations  might  cause  disastrous  re- 
sults and  pile  driving  is  not  desirable.  The  difficulty, 
however,  could  readily  be  overcome  by  the  aid  of  the 
freezing  process,  permitting  the  necessary  excavation 
to  be  made  for  ferro-concrete  foundations,  based  on 
solid  hardpan  jjclow  the  potter's  earth  on  which  the 
existing  piers  are  carried,  and  underpinning  the  entire 
structure  so  as  to  make  it  safe  for  all  time.  The  pro- 
cess has  recently  been  applied  with  economy  and  gen- 
eral satisfaction  in  Berlin,  where  the  foundations  of  a 
large  building  had  to  be  carried  10  ft.  below  the  foun- 
dation of  the  adjoining  structures.  As  the  latter  were 
built  on  running  sand,  it  was  entirely  out  of  the  ques- 
tion to  excavate  for  the  new  building  without  special 
precautions,  and  the  freezing  process  was  adopted. 
Freezing  pipes  of  5  in.  diameter  were  sunk  around  the 
space  to  be  excavated  and  connected  by  headers  w'ith  a 
i)rine  pump  and  tanks.  Cold  brine  was  pumped 
through  1  in.  pipes  enclosed  in  the  5  in.  pipes,  and  the 
brine  was  returned  to  the  tanks  through  the  latter. 
\\'hen  the  apparatus  was  in  operation  the  effect  was  to 
establish  a  stable  barrier  of  frozen  quicksand,  permitt- 
ing the  foundation  space  to  be  excavated  without  diffi- 
culty.— Ferro-Concrete. 


A  new  type  of  suction-dredge  mouthpiece  without 
any  rotating  element  has  been  patented  in  Germanx 
by  Herrn  Pieter  von  Wienen,  of  Hamburg.  It  has  the 
shape  of  a  square  box,  as  shown  in  the  accompanying 
drawing.  Above  the  lower  side  is  a  bent  plate  form- 
ing a  dam  across  the  opening.  In  line  with  the  back 
slope  of  this  plate  and  above  it  is  placed  the  inclined 
intake  for  water,  this  arrangement  providing  an  effi- 
cient means  for  breaking  up  the  dirt  and  giving  a  good 
mix.  The  amount  of  water  is  regulated  from  tlie 
dredge  by  a  chain  operating  a  flap  valve  at  the  pipe 
intake.  An  adjustable  sliield  in  the  front  of  the  box, 
supported  on  three  struts  running  in  guides  and  held 
in  place  by  screws,  serves  to  guide  the  material  to  the 
opening  in  the  mouthpiece. 
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Deleterious    Effect   of   Rust    in    Steel 

Highway   Bridges 


By  Clifford  Older* 


INVESTIGATION  of  steel  highway  Ijridges  by  the 
IHitiOis  Highway  Commission  indicates  that  few 
of  these  structures  are  ever  painted  after  final 
completion  and  acceptance.  Steel  structures 
located  in  cities  or  near  railways,  rust  rapidly  if  not 
properly  protected  from  the  gases  produced  by  the 
burning  of  bituminous  coal.  This  is  particularly  the 
case  where  bridges  span  railway  track's. 

The  fact  thafsuch  structures  cannot  be  neglected 
without  danger  of  serious  results  is  illustrated  by  a 
recent  investigation  of  a  pony  truss  bridge  carrying 
an  important iiighway  Over,  a  railway.  The  floor 
plahks  were  supported  by  wood  beams  placed  at  right 
angles  (o  the  roadway  and  resting  on  the  outstanding 
lej^S  o$  the  lower  chord  angles  of  the  trusses.  Each 
lower  chord  was  composed  of  two  4  x  5  x  j4-iii.  angles. 
The  floor  planks  were  placed  diagonally.  The  out- 
standing legs  of  the  angles  for  a  distance  of  about  3 
ft.  over  the  track  were  entirely  destroyed  by  corro- 
sion and  the  vertical  legs  were  materially  affected. .  It 
is  likely  that  the  dangerous  wea|criess  of  this  bridge 
would  not  have  been  discovered  had  it  not  been  for 
the  fact  that  the  arrangement  of  the  floor  supports 
was  such  that  two  of  the  wood  beams  were  left  un- 
supported and  finally  fell  to  the  track  below.  This 
bridge  had  been  completed  bul  five-  y*ears. 

In  southern  Illinois  a  peculiar  condition  exists 
which  undoubtedly  has  a  material  bearing  on  the  cor- 
rosion of  steel  structures.  In  that  portion  of  the  state 
popularly  known  as  Egypt,  a  large  proportion  of  the 
surface  soil  when  tested,  shows  a  marked  acid  reac- 
tion. This  condition  exists  generally  throughout  the 
greater  part  of  the  state  which  Hes  south  and  east 
of' the  Kaskaskia  River  and  soilth  of  the  latitude  of 
Mattoon.  To  a  less  marked  extent,  the  soil  is  acid 
in  many  places  elsewhere  in  the  state  where  the  land 
Jias  been  farmed  for  fifty  years  or  more. 

This  acid  conditiofl'^Hpfes  not  «xist  for  a.  depth  of 
"more  than  a  few  inches,  and  steel  buried  at  a  greater 
depth  does  not  seem  .to  exhibit  any  unusual  tendency 
to  corrode.  The  greatest  effect  is  noticeable  at,  or 
.slightly  above,,  the  ground  surface  and  at  other  places 
where  dirt  may  become  lodged.  Such  accumulations 
of  dirt  are  constantly  being  washed  away  by  the  rains 
and  are  again  replaced  by  a  fresh  supply  of  the  acid 
soil  brought  by  the  wheels  of  vehicles,  the  wind  or 
other  agencies.  Wherever  this  acid  soil  accumulates 
readily  (as  it  does  about  the  fihoes,  stringers,  floor- 
beams,  lower  chords,  and  elsewhere  below  the  floor 
of  the  bridge),  corrosion  is  very  rapid' unless  the  steel 
is  kept  well  protected  by' paint  or  is  incased  in  con- 
crete. 

Examination  of  many  steel  structures  in  the  dis- 
trict mentioned  has  disclosed  the  fact  that  steel  plates, 
krigles,  or  the  webs  of 'channels  or  t-beams  having  a 
'thickness  of  %  in.  or  less,  when  ex'posed  on  both  sides 
to'th'e  conditions  mentioned,  are  completely  destroyed 
by  dorrosion  in  from  ten  to  twelve  years.  Examina- 
tibh  of  comparatively  new  structures  seems  to  indi- 
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cate  that  the  initial  cost  of  paint  affords  protection  for 
two  or  three  years.  The  period  of  active  corrosion  is 
therefore  probably  not  longer  than  eight  or  ten  years. 

Corroded  channels  were  removed  from  a  small 
bridge  near  Hillsboro,  111.,  which  had  been  in  service 
only  ten  years.  The  original  thickness  of  the  web 
was  0.2  in.  The  position  of  the  most  rusted  portion 
was  about  12  in.  below  the  floor  of  the  bridge,  where 
a  shelf  angle  formed  a  lodging  place  for  dirt  vyhich 
.sifted  through  the  cracks  of  the  plank  floor;  The  .soil 
is  markedly  acid  in  this  neighborhood.  It  may  he  seen 
that  unprotected  steel  structures  in  this  district  may 
become  dangerously  weakened  within  a  very  few- 
years.  That  many  more  accidents  have  not  occurred 
is  undoubtedly  due  to  the  fact  that  the  country  in 
general  is  poor  and,  until  recently,  -w'ood  has  been 
largely  used  for  highway  bridges. 

A  peculiar  effect  of  rust  action  has  been  observed 
a  number  of  times  during  recent  years.  In  examining 
steel  bridges  which  hajve  been  erected  for  some  time, 
it  has  frequently  been  noted  that  the  edges  of  thin 
plates,  such  as  the  cover  plate  of  a  compression  mem- 
ber, when  riveted  to  the  flanges  of  channels  or  I- 
beams,  frequently  show  a  wavy  or  scalloped  appear- 
ance. Where  this  occurs,  the  plate  near  the  rivets  is 
in  contact  with  the  flange  of  the  channel  but  between 
the  rivets  the  plate  is  bulged  out  in  some  cases  as 
much  as  %  in.,  the  space  between  the  plate  and  flange 
being  filled  with  dirt  and  rust  scale.  This  condition 
is  distinctly  noticeable  in  case  of  the  end  post. 

It  was  not  immediately  recognized  that  this 
buckled  condition  of  thin  cover  plates  was  due  to  the 
expansive  action  of  rust  scale  formed  between  the 
contact  surfaces.  That  this  is  true,  however,  is  evi- 
denced by  the  fact  that  compaiatively  new  structures 
do.  not  show  any  appreciable  buckling  of  thin  plates 
between  rivets,  and  it  is  inconceivable  that  faulty 
shop  work  shwild  be  responsible- for  the  frequent  ap- 
])earance  of  this  phenomenon  in  bridges  built  by  many 
different  shops  and  at  different  periods  of  time. 

The  volume  of  solid  iron  rust  is  approximately 
twice  the  volume  of  the  metal  from  which  it  is  formed 
and  as  rust  scale  is  always  more  or  less  porous,  thus 
still  further  increa.sing  its  bulk,  the  coirosion  of  a  com- 
paratively thin  surface  layer  of  each  piece  produces  a 
sufficient  bulk  of  rust  scale  to  force  the  pieces  apart, 
thereby  causing  the  bending  of  the  cover  plate  be- 
tween rivets.  This  buckling  of  one  of  the  component 
pieces  of  a  compression  member,  of  course,  seriously 
reduces  the  capacity  of  that  piece  to  take  compressive 
stresses. 

A  remarkable  instance  of  the  expansive  force  ex- 
erted by  riust  scale  was  recentlv  discovered  when  an 
examination  was  made  of  a  bridge  which  spans  Fox 
River  at  Ottawa,  111.  This  structure  has  a  single  .span 
of  234  ft.,  an  18-ft.  clear  roadway  and  a  7-ft.  sidewalk 
outside  of  one  tru.ss.  The  trusses  are  reallv  trussed 
parabolic  arches  havinga  center  height  of  26'^  ft.r'-Jt 
was  completed  in  '1869.  The  arch  members  are  made 
of  Phoenix  sections,  plates  and  channels.     The  web 
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plate  of  the  rib  on  the  side  carrying  the  foot-walk, 
was  originally  about  ^  in.  thick,  while  in  the  opposite 
rib  this  plate  was  probably  }i  in.  thick.  The  thickness 
of  the  metal  of  the  Phoenix  sections  is  about  -J^  in. 
The  various  structural  sections  were  connected  by 
means  of  J/2-in.  rivets  spaced  6  in.  apart.  Owing  to 
the  thickness  of  metal,  width  of  flange  and  shape  of 
the  section,  the  flanges  are  very  stifT. 

A  scale  of  rust  about  3/16  in.  thick  had  formed  on 
each  side  of  the  web  plate,  between  the  plate  and  the 
flanges  of  the  adjacent  sections.  The  expansive  force 
exerted  by  the  formation  of  this  scale  had  ruptured 
l)ractically  all  of  the  rivets  connecting  the  upper  and 
lower  halves  of  the  ribs  from  one  end  of  the  bridge  to 
the  other.  A  length  of  10  ft.  of  one  of  the  arch  ribs  had 
but  one  unbroken  rivet. 

In  some  cases  the  heads  of  the  rivets  were  pulled 
off,  but  usually  the  break  was  in  the  shank.  In  a  few 
cases  the  head  was  pulled  oflf  and  the  shank  broken  as 
well.  Examination  of  the  ruptured  rivet  ends  indi- 
cated, by  varying  degrees  of  corrosion,  that  some  of 
the  rivets  had  probably  been  broken  several  years, 
while  others  exhibiting  almost  no  rust,  had  undoubt- 
edly been  ruptured  quite  recently.  Some  of  the  broken 
rivets  show  an  apparent  reduction  of  area  adjacent  to 


the  break  typical  of  a  tension  failure.  There  were  no 
indications  that  this  reduction  was  caused  by  rust. 
In  cutting  out  the  rivets,  all  indications  pointed  to  a 
tough  and  ductile  material. 

A  row  of  these  rivets  5  ft.  long  was  cut  out  and 
every  rivet  was  found  broken.  The  tenth  rivet,  how- 
ever, was  intact  and  when  the  head  was  cut  off,  a 
sudden  jar  was  felt  accompanied  by  a  splitting  noise, 
as  the  two  halves  of  the  arch  rib  separated  appreciably 
for  a  length  of  10  ft.  or  more.  Right  then  the  investi- 
gator, and  others,  indulged  in  an  undignified  scramble 
for  solid  ground.  Nothing  serious  happened,  however. 
It  was  found  that  not  more  than  10  per  cent,  of  the 
rivets  connecting  the  upper  and  lower  halves  of  the 
arch  ribs  were  unbroken.  It  is  probable  that  friction 
and  crooked  shanks,  due  to  mis-matched  holes  had 
held  the  parts  together.  There  was  strong  evidence 
of  a  recent  working  of  these  joints.  The  surface  steel 
of  this  bridge  had  been  protected  reasonably  well  with 
paint.    Scraping  disclosed  a  number  of  diflferent  colors. 

Up  to  the  present  time  it  has  been  impossible  to 
secure  any  material  attention  from  local  highway  offi- 
cials to  the  importance  of  keeping  steel  bridges  well 
painted.  It  is  hoped  this  matter  as  well  as  others  of 
equal  importance,  may  be  provided  for. 


The  Preservation  of  Structural  Steel 


By  A.  H.  Sabin 


CORROSION  of  structural  metal  (principally 
steel)  by  atmospheric  and  other  natural  causes 
is  a  subject  which  has  long  been  of  importance 
to  the  engineer.  A  few  years  ago,  the  greatly 
increased  use  of  concrete  structures  aroused  the  hope 
that  danger  from  such  corrosion  would  be  much  re- 
duced; but  unarmoured  steel  seems  to  be  used  as  much 
as  ever.  Concrete  has  not  taken  its  place,  but  has  made 
an  entirely  distinct  place  for  itself.  Much  has  been 
written,  and  much  has  been  done,  relative  to  the  pro- 
tection of  steel ;  but  improvement  has  been  slow,  pro- 
gress being  made  step  by  step. 

The  writer  can  remember,  when  corrugated  iron 
was  introduced  some  thirty  years  ago,  that  it  was  com- 
mon practice  to  send  out  with  a  shipment  a  suitable 
quantity  of  powdered  iron  oxide  to  be  used  as  a  pig- 
ment, with  directions  for  mixing  it  with  oil  and  apply- 
ing it  as  a  paint.  It  was  supposed  that,  because  it  con- 
tained iron,  it  was  a  proper  paint  to  apply  to  iron,  like 
"applying  the  hair  of  the  dog  to  cure  the  bite"  (which 
the  writer  has  also  seen  done). 

Some  years  ago  Mr.  G.  W.  Thompson  attempted  to 
classify  pigments,  as  to  their  relation  with  iron,  by  sus- 
pending them  in  water  and  immersing  pieces  of  iron  or 
steel  in  these  mixtures.  The  results  were  somewhat 
surprising;  some  of  the  pigments  which  common  ex- 
perience approved  seemed  to  increase  corrosion  in  this 
condition,  and  others,  known  to  be  useless  in  protec- 
tive paints,  seemed  to  be  much  better  for  preventing 
it.  Lampblack,  for  instance,  was  the  worst  in  provok- 
ing corrosion,  and  white  zinc  or  pulverised  chalk  pre- 
vented it.  This  was  probably  due  to  the  fact  that 
lampblack  contains,  condensed  on  the  surface  of  its 
particles,  considerable  carbonic  acid  which  is  the  most 
generally  active  agent  in  the  corrosion  of  iron,  and 
white  zinc  and  chalk  are  basic  substances  bv  which 
iron  is  not  rusted ;  however,  the  carbonic  acid  in  lamp- 


black is  displaced  by  grinding  in  oil,  and  the  well- 
known  lack  of  durability  in  paints  made  of  white  zinc 
and  chalk  prevents  their  good  qualities  from  coming 
into  action. 

So  great  is  the  need  of  more  knowledge  as  to  the 
value  of  pigments  in  paints  and  their  mode  of  action 
that  nothing  promising  new  information  is  neglected. 
A  committee  of  five  chemists  from  dififerent  parts  of 
the  United  States,  with  the  approval  of  the  Society  for 
Testing  Materials,  made  a  series  of  tests  of  the  princi- 
pal pigments,  and  of  some  other  substances,  on  steel 
immersed  in  water;  and,  as  was  to  be  expected,  arrived 
at  substantially  concordant  results.  These  results,  as 
has  been  stated,  were  of  no  value  from  the  standpoint 
of  the  paint  maker,  being  inconsistent  with  the  known 
value  of  the  pigments  when  ground  in  oil  or  varnish. 
When  the  report  was  published,  however,  the  pigments 
were  classified,  according  to  their  water  value,  into 
three  groups,  namely,  inhibitors,  indeterminates,  and 
stimulators. 

This  was  the  origin  of  the  use  of  these  now  well- 
known  words  in  paint  terminology.  It  was  expressly 
stated  in  the  report  that  this  was  a  classification  as  re- 
gards water  only ;  but  the  names  were  so  convenient 
and  so  tempting  that  those  not  familiar  with  the  sub- 
ject, and  also  many  who  saw  their  value  for  advertis- 
ing purposes  (two  quite  distinct  classes),  put  them  into 
common  use  to  classify  pigments  in  oil.  It  is  obvious 
that  any  classification  of  pigments  in  oTl  should  be 
based  on  their  behaviour  in  oil,  and  if,  as  must  be  con- 
ceded, this  is  radically  different  from  water  tests,  the 
latter  should  not  be  regarded.  All  this  investigation 
began  some  years  ago ;  meanwhile,  numerous  young 
men,  mostly  students  working  under  the  supervision  cif 
their  teachers,  have  made  brief  and  generally  inconclu- 
sive studies  of  paints,  and  almost  without  exception 
have  used  these  indefinite  terms,  inhibitors  and  stimu- 
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lators.  Patents  have  even  been  taken  out— which,  in 
the  writer's  opinion,  are  not  only  worthless,  but  invalid 
—covering  the  use  of  old  and  well-known  pigments. 
What  is  worse,  every  maker  of  a  paint  nostrum  assures 
his  hearers  or  readers  that  his  particular  paint  abso- 
lutely inhibits  rust,  and  that  everything  else  stimu- 
lates it.  This  is  the  whole  history  of  this  jargon  about 
inhibition  and  stimulation ;  it  never  had  any  particular 
value  to  the  consumer,  and  it  is  generally  used  to  mis- 
lead him. 

It  is  obvious  that  in  a  good  paint  the  pigment  par- 
ticles are  enveloped  in  a  film  of  oil ;  they  do  not  come  in 
contact  with  the  iron ;  if  they  did,  the  paint  would  peel 
off,  for  no  dry  pigment  adheres  well  to  metal.  It  is  as 
true  to-day  as  it  has  been  in  the  past  that  steel  rusts 
because  air  and  moisture  act  on  it ;  and  paints  are  used 
to  keep  air  and  moisture  from  it.  They  do  not  inhibit 
rusting,  except  as  they  inhibit  the  cause  of  it. 

The  Improvement  of  Paint 

The  important  practical  question  is  whether  paints 
have  been  or  can  be  improved  as  to  being  non-porous 
and  durable.  This  is  essentially  dependent  on  the  re- 
lation between  the  pigment  and  the  oil.  As  to  the  true 
nature  of  this  relation,  very  little  is  known ;  but  some- 
thing is  known  about  its  visibe  manifestations.  It  is 
known,  for  instance,  that  1  lb.  of  dry  red  lead  mixed 
with  14  lb.  of  oil  makes  a  paint  of  ordinary  consistency, 
and  1  lb.  of  dry  lampblack  requires  at  least  6  lb.  or  8  lb. 
of  oil,  say,  thirty  times  as  much,  or,  making  allowance 
for  difference  in  density,  six  times  as  much,  as  the  red 
lead.  Similarly,  1  lb.  of  white  zinc  takes  twice  as 
much  oil  to  make  a  paint  as  1  lb.  of  white  lead;  and 
white  lead  takes  nearly  twice  as  much  as  red  lead. 
These  are  things  we  know;  but  we  have  no  idea  why 
they  are  so. 

Again,  red  lead,  which  is  an  oxide  of  lead,  makes  an 
excellent  paint  for  iron;  oxide  of  iron  is  neither  very 
good  nor  very  'bad ;  oxide  of  manganese  is  bad.  Our 
knowledge  of  paints  is  as  yet  largely  empirical ;  chem- 
ists dislike  to  admit  this ;  for,  like  everybody  else,  they 
hate  to  confess  that  there  is  anything  they  do  not  know, 
and  thus  when  a  new  theory  is  offered  some  of  them 
make  a  great  rejoicing  over  it  without  first  finding  out 
whether  or  not  it  agrees  with  the  facts.  Where  we  are 
gaining  is  in  more  general  appreciation  of  the  value  of 
the  proper  application  of  paint,  better  preparation  of 
surface,  more  confidence  in  good  paint  rightly  used, 
and  in  the  better  preparation  of  paint  materials.  For 
instance,  in  the  older  books,  and  until  about  twenty 
years  ago,  we  find  analyses  of  red  lead  showing  as  low 
as  55  per  cent,  of  true  red  lead,  with  45  per  cent,  of 
litharge.  Red  lead  is  made  from  litharge,  and  the  pre- 
sence of  the  latter  is  not  a  sign  of  adulteration,  but  of 
incomplete  conversion.  At  the  same  time  other  sam- 
ples showed  as  high  as  80  per  cent,  of  true  red  lead. 
As  is  well  known,  there  was  much  difference  of  opinion 
in  those  days  as  to  the  value  of  red  lead  as  a  paint  for 
iron ;  though  most  users  liked  it,  some  thought  it  poor 
stuff.  It  is  now  known  that  its  value  depends  on  the 
quantity  of  red  lead  it  contains.  Coarse  red  lead  al- 
ways contains  litharge,  because  the  litharge  in  the  mid- 
dle of  a  large  particle  is  never  oxidized.  It  was  ob- 
served that  the  finer  the  red  lead  the  better  it  was,  and 
so  a  demand  arose  which  forced  the  manufacturers  to 
make  higher  grades ;  now  they  are  grinding  their  lith- 
arge to  an  impalpable  powder  before  roasting  it,  with 
the  result  that  94  per  cent,  of  true  red  lead  has  been  on 
the  market  for  some  years. 

Then  an  unexpected  fact  was  developed.    The  old 


red  lead  when  mixed  with  oil  would  set  in  a  day  or  so 
—often  in  a  few  hours— into  a  cement,  just  like  plaster 
of  Paris  and  water;  this  tendency  made  it  work  with 
difficulty  and  unevenly  in  application,  and  its  coarse- 
ness gave  it  a  tendency  to  run ;  but  the  new,  or  high 
"-rade,  article  is  inactive  to  oil,  and  brushes  out  smooth- 
fy  like  a  house-paint.  This  enables  the  painter  to  cover 
50  per  cent,  more  surface  with  the  same  quantity  and 
still  get  a  coating  having  a  uniform  thickness  which 
gives  more  protection  than  the  thin  portions  of  the 
paint  formerly  used.  This  secures  greater  economy, 
even  at  a  slightly  greater  cost  per  gallon;  and  this  is 
an  economy  not  only  in  the  cost  of  the  paint,  but  in  the 
labour,  because  the  paint  works  more  easily,  and  a  man 
can  cover  more  surface  in  a  day ;  it  also  requires  less 
skill,  and  therefore  a  less  highly  paid  man,  to  do  good 
work. 

For  the  last  year  or  two,  red  lead  ground  in  pure 
linseed  oil  has  been  offered  to  the  trade  as  a  paste  ready 
to  be  thinned  with  more  oil;  such  a  paste  keeps  for  a 
year  or  more,  or  indefinitely  as  far  as  known,  like  white 
lead  paste.  Its  use  saves  time  and  waste  in  mixing, 
and,  being  ground  through  a  mill,  the  mixture  is  per- 
fect, which  is  not  the  case  with  hand-mixing;  and,  as  it 
avoids  the  presence  of  a  dusty  pigment,  it  is  more 
sanitary. 

The  only  serious  objection  to  the  use  of  such  red 
lead  is  that  it  dries  more  slowly  than  the  older  kinds. 
This  can  be  obviated,  however,  by  the  use  of  a  little 
japan  drier.  There  is  a  well-founded  prejudice  against 
the  use  of  excessive  quantities  of  drier  in  any  paint; 
but  it  should  be  remembered  that  red  lead  paint  mixed 
in  the  (standard)  proportion  of  28, lbs.  of  pigment  to  1 
gal.  of  oil,  contains  2034  lbs.  of  pigment  per  gallon  of 
mixed  paint.  If  this  pigment  contains  15  per  cent,  of 
litharge,  it  has  3  lb.  of  litharge  per  gallon.  Now,  ordin- 
ary, good,  lead  japan  driers,  or  lead  and  manganese 
driers  of  approved  quality,  contain  the  equivalent  of  1 
lb.  of  htharge  in  about  3  gals,  of  drier ;  and  3  lbs.  of  lith- 
arge will  make  8  or  10  gals,  of  drier.  To  make  1  gal. 
of  mixed  94  per  cent,  red  lead  paint  dry  requires  only 
1  pint  of  drier ;  the  rest  is  excess.  It  is  much  safer  to 
add  the  desired  quantity  of  drier.  It  may  be  asked  why 
the  litharge  in  the  94  per  cent,  red  lead  is  not  more 
active;  it  is  probably  because,  when  the  peroxidation 
of  the  lead  has  been  carried  so  nearly  to  completion, 
the  particles  of  litharge  are  enveloped  so  completely 
by  a  dense  coating  of  true  red  lead  that  the  oil  does  not 
reach  them.  This  is  obviously  not  the  case  with  the 
commoner  and  less  thoroughly  oxidized  pigment. 

It  has  sometimes  been  suggested  by  those  not  very 
familiar  with  the  chemical  questions  involved  that  the 
litharge  is  the  essentially  valuable  part  of  the  paint,  and 
that  the  red  lead  is  only  an  inert  extender.  This  is  not 
so.  The  whole  history  of  the  subject  shows  that  the 
improvement  in  red  lead  for  paint  during  the  last 
twenty-five  years  has  been  made  by  reducing  the  lith- 
arge contained  in  it ;  litharge  alone,  or  used  with  other 
pigments,  has  not  been  satisfactory,  though  orange 
mineral,  which  is  red  lead  free  from  litharge,  is  most 
excellent,  and  would  be  used  if  its  cost  were  not  so 
great.  Further  progress  will  undoubtedly  produce  red 
lead  with  a  lower  percentage  of  the  protoxide;  in  fact, 
the  94  per  cent,  red  lead  now  in  the  market  usually  con- 
tains much  more  than  94  per  cent,  of  true  red  lead. 

Mr.  Walter  S.  Allward,  the  well-known  Toronto  sc'ilp- 
tor,  has  received  an  invitation  to  enter  a  competition  for  the 
best  plans  submitted  for  the  proposed  DoIIard  Monument  to 
be  erected  in  Montreal. 
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Refuse  Disposal  Practice  in  Canadian 

and  U.  S.  Cities 


IN  a  report  made  recently  by  Messrs.  llering  & 
Gregory,  consulting  engineers  of  New  York,  to 
the  commissioners  of  Trenton,  N.J.,  regarding 
,  recommendations  for  the  collection  and  disposal 
of  the  city  refuse,  there  are  some  interesting  conclu- 
sions based  upon  the  latest  advancement  in  the  science 
of  refuse  disposal.  These  also  include  an  interesting 
reference'  to  incineration  plants  in  Canada  and  the 
United  States.  From  the  report  we  reproduce  a  few 
extracts  concerning  the  functions  of  these  incinerators. 
The  first  furnace  in  America,  which  has  not  only 
given  complete  satisfaction,  both  from  a  sanitary  and 
economical  point  of  view,  but  has  also  utilized  the 
h^ftt,  created  by  the  burning,  is  the  one  which  was  coii- 
s^rii'cted  in  1906  and  has  since  been  operated  at  West- 
nlount,  a  large  suburb  of  Montreal.  It  is  situated 
not  :far  from  the  residences  and  other  buildings,  burns 
ai)  kinds  of  refuse  and  supplies  heat  for  generating 
electricity  which  assists  in  lighting  the  town.  As  first 
built,  the  incinerator  had  only  one  furnace,  having  a  ca- 
pacity of  burning  50  tons  of  refuse  per  day;  the  opera- 
tion 61  this  furiiace  was  so  satisfactory  that  a  geqond 
fiifpace  has  since' been  added.  The  cost  of  .inciriera- 
ti'ori  at  this  plant,  including  fixed  charges,  is  about  52 
cents  per  ton  of  refuse.  Other  incinerators  and  tlie 
years  in  which  they  went  into  operation  are :  Vancou- 
ver; 1907;  Seattle,  1908;  West  New  Brighton,  1908; 
Itfilwalikee,  1910;  Cliftori  (Richmond  Borough,  N.Y.), 
m^X^tlanta;  Ga.,T913;  Paterson,  NJ.,  1913,  and  S*an 
Francisco,  1913.  The  West  New  Brighton'  and  the 
Clifton  plants  are  both  in  Richmoiid  Borough,  the  lat- 
ter being  built  after  the  former  had  been  found  to  give 
excellent  results,  and  embodying  some  improvements. 
The  largest  refuse  incinerator  in  the  United  States  is 
that  at  Milwaukee,  which  has  a  capacity  of  300  tons  of 
niixed  refuse  per  24  hours  and  cost,  excl'usiye  of  tl^e 
land,  $212,000.  This  has  been  operating. for  three  and 
a  half  years,  and  a  careful  investigation  showed  that 
during  the  first  three  months  of  1911  the  total  cost  of 
operation,  including  interest,  depreciation,  etc.,  was 
$1.65  per  ton.  The  high'cost  is  said  to  be  due  mainly 
to  hand  operation,  and  it  is  believed  that  'the  cost  could 
be  reduced  to  $1.30  per  ton.  No  funds  were  provided 
at  first  fot  the  necessary  equipment  to  produce  power 
from  the  steam  generated  at  the  incinerator  or  to 
crush  the  clinkef.  Recently,  however,  a  power  plant 
his'  been  constructed  and  completed  in  which  electric 
cuireht  will  be  generated  for  operating  the,  two  sta- 
tibns  which  pump  water  for  flushing  the  Milwaukee 
and  Kinnickinnic  river^.  '         ' 

One  of  the  latest  refuse  incinerators  built  ^long  still 
more  favorable  lines  is  in  the  city  of  Montgomery,  Ala., 
and  has  been  operated  since  July,  1911.  It  consists  of 
one  60-ton  furnace  of  four  grates  with  hydraulically- 
operated  top  feed  doors.  The  refuse  is  mixed,  con- 
sisting of  garbage,  rubbish  and  ashes,  and  is  dumped 
from  the  collecting  carts  directly  into  storage  hop- 
pers immediately  above  the  containers  which  feed 
into  the  top  of  the  furnace.  The  clinkering  is  done 
by  hand.  The  clinker  falls  into  a  car  which  is  remov- 
ed and  automatically  dumped  by  a  hoisting  engine 
and  then  returned.  The  labor  has  been  reduced  below 
that  required  at  Milwaukee  because  of  the  machine 
feeding  and  clinker  removal.     At  Paterson,  N.J.,  and 


Atlanta,  Ga.,  still  greater  improvements  have  been 
made  which  have  materially  reduced  the  amount  of 
labor  and  consequently  the  cost  of  operation. 

Both  in  Europe  and  in  the  incinerator  already  in 
operation  and  the  second  one  now  under  construction 
in  San  Francisco,  as  well  as  in  the  incinerator  Hear- 
ing completion  in  Savannah,  Ga.,  substantial  reduc- 
tions in  operating  costs  are  either  being  secured  or 
expected. 

The  largest  incinerator  on  this  side  of  the  Atlan- 
tic is  that  in  Havana,  Cuba.  This  incinerator  was 
comjdeted  in  February,  1913,  and  has  a  capacity  of 
burning  500  tons  of  mixed  refuse  daily. 

Describing  the  process  of  reduction,  the  report 
says :  The  garbage,  which  for  this  purpose  must  be  col- 
lected separately  from  the  rubbish  and  ashes,  is  placed, 
in  closed  tanks,  called  digesters,  and  cooked  for  sevn' 
eral  hours  under  steam  pressure.  The  cooked  material 
is  then  withdrawn  from  the  digesters  and  pressed  to 
remove  as  much  as  possible  of  the  liquids.  These; 
liquids,  which  carry  roughly  about  two-tliirds  of  the 
total  amount  of  grease  in  the  garbage,  then  flow  to 
separating  tanks  in  which  the  grease  rises  to  the. sur- 
face and  is  withdrawn.  The  r,emaining  liquids,  in 
many  of  the  reduction  works,  are  then  allowed  to.' ga 
to  waste,  but  in  other  works  they  are  still  further 
treated  to  recover  valuable  ingredients  which  are  iiv 
solution.  The,  pressed  material,  called  tankage,,  wliich 
still  contains  a  considerable  amount  of  moisture,  iii 
dried  to  remove  as  much  of  tliis  moisture  as  possible 
and  then  screened.  Dry  tankage  thus  produced  is  a 
niarketable  product  and  is  used  as  a  base  in  .the,  manu- 
facture of  fertilizers.  _       -,    ,         ..•.:.    '; 

^'.^'ankagej  vvhich-  has  beensimpl)'  pressed  and  dried 
generally  contains  some  grease,  owing  to  the  fact  that 
it  is  impossible  to  remove  all  of  the  grease  .by  simply. 
pr.essing.  The  grease  contained  in  the  dry  tankage 
can,  however^  be  nearly  all  recovered  by  the  use  of 
the  naptha  process.  This  process  consists. of  placing 
the  dry  tankage  in  closed  vessels,  called  percolators, 
and  then  allowing  the  naphtha  to  percolate  through 
the  mass,  the  naphtha  acting  as  a  solvent.  The  naph-. 
tha  with  the  dissolved  grease  is  drawn  off  and  flows  to 
a  treating  tank  in  which  it  is  heated  to  vaporize  the 
naphtha  and  recover  the  grease.  The  naphtha  is  re-« 
covered  by  condensing  it  in  a  separate  vessel. 

Where  it  is  desired  to  extract  valuable  ingredient> 
in  the  liquids  removed  from  the  separating  tanks  men 
tioned  before  and  from  which  the  grease  has  been  sep- 
arated, the  liquids  are  carried  to  evaporators  in  which 
a  large  amount  of  the  liquid  is  evaporated,  leaving  a 
syrup.  This  syrup  is  then  withdrawn  and  mixed  with 
the  tankage,  which  niaj-  or  may  not  have  been  treated 
by  the  naphtha  process,  after  which  the  tankage  is 
dried  to  remove  the  moisture  added  by  the  syrup. 
Tankage  thus  produced  is  of  better  quality  and  com- 
mands a  higher  price. 


A.  D.  Masson.  of  30  St.  Nicholas  street, -Quebec,  dealer 
in  contractors'  supplies,  has  recently  added  a  structural  steel 
department  and  is  now  fully  equipped  to  supply  all  kinds 
of  constructional  material.  Recently  he  secured  the  iC^n-* 
tract  for  the  structural  steel  work  on  the  new  Quebec  civic 
hospital  now  in  course  of  construction. 
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Structural     Features    of    the     Ryrie     Building,     Toronto 
Adapting  a  New  Extension  to  an  Old  Building 


(Staff 

Tl  I  I*",  new  Ryrie  building  at  the  corner  of  Yonge 
and  Shuter  streets,  which  has  just  been  com- 
pleted for  the  owners,  Messrs.  Ryrie  brothers, 
makes  a  notable  addition  to  the  commercial 
Iniilding  of  Toronto.  The  original  building  on  the 
north  side  of  the  present  structure  had  a  frontage  of 
77  ft.  on  Yonge  street  and  a  depth  of  120  ft.,  being  four 
storeys  high  with  basement.  This  building  was  of  so 
substantial  a  character  that  it  was  deemed  unnecessary 
to  pull  it  down.  The  design,  therefore,  was  simply 
taken  as  the  standard  for  the  new  building.  The  result 
is  a  substantial  structure  which  occupies  commanding 
sjjace  on  Toronto's  leading  down-town  thoroughfare, 
having  a  frontage  on  Yonge  street  of  60  ft.  and  a  depth 
of  122  ft.  on  Shuter  street.  The  building  is  of  five 
storeys  with  basement,  another  storey  having  been 
added  to  the  original  structure,  thus  making  the  whole 
block  uniform  in  height  as  well  as  in  architectural 
design.  The  old  structure  suggested  the  Italian  design 
of  architecture,  therefore  the  aim  of  the  architects  was 
as  far  as  possible  to  carry  that  atmosphere  through  the 
entire  building.  In  a  city  that  promises  to  possess  so 
many  buildings  of  the  skyscraper  type,  the  new  Ryrie 
building  is  a  pleasing  variation  and  should  add  to  the 
commercial  features  of  Toronto.  In  evolving  the 
scheme  the  idea  of  Ryrie  Brothers  was  to  erect  a  block 
where  a  high  standard  could  be  maintained  in  regard 
to  choice  of  tenants,  and  the  conditions  in  this  respect 
will  be  such  that  as  far  as  possible  everything  will  be 
uniform  in  the  way  of  signs  and  so  forth. 

Layout  and   Equipment 

The  building  consists  of  stores  running  round  the 
entire  ground  lloor.  There  are  two  entrances  from 
Yonge  street,  the  main  entrance  being  through  a  spa- 
cious vestibule  to  the  staircase  and  elevator  lobbies. 
The  second,  third,  fourth  and  fifth  floors  are  laid  out 
as  office  floors,  provision  being  made  for  division  into 
a  maximum  of  sixty-five  offices.  The  lighting  arrange- 
ments are  perfect  in  every  respect.  Owing  to  the  light 
courts  and  the  enormous  glass  area  the  building  is 
certainly  amongst  the  best  lighted  in  the  city.  Most 
of  the  windows  of  the  upper  floors  are  double  hung, 
the  others  being  casement  windows.  On  the  second, 
third  and  fourth  floors,  the  windows  are  unusually 
large-sized  with  pivotted  sides.  The  building  is  elec- 
trically lighted  throughout,  direct  lighting  being  used, 
and  in  the  way  of  toilet  and  other  accommodation  on 
each  floor  the  arrangements  are  modern  in  every  par- 
ticular. In  a  structure  of  the  importance  of  the  Ryrie 
building  provision  against  fire  is  a  necessary  detail. 
Ample  protection  in  this  respect  is  ensured  by  the  in- 
stallation of  the  "Sprinkler"  system,  which  is  fed  direct 
from  the  mains.  All  the  "Sprinkler"  piping  is  con- 
cealed, and  though  this  was  one  of  the  extremely  diffi- 
cult conditions  which  the  architects  had  to  meet  yet 
it  was  successfully  carried  out.  By  this  arrangement 
nothing  will  detract  from  the  appearance  of  the  build- 
ing, inasmuch  as  there  will  be  no  unsightly  pipes  ex- 
posed to  the  view.  The  construction  is  steel  frame 
with  wood  joists,  all  the  supporting  steel  columns  be- 
ing fireproofed,  and  this  taken  in  conjunction  with  the 
fact  that  the  building  is  fitted  with  the  "Sprinkler"  the 
risk  of  fire  is  therefore  reduced  to  a  minimum.     The 
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basement  in  the  new  section  of  the  building  is  a  feature 
in  itself.  It  consists  of  a  room  the  full  size  of  the  large 
corner  store,  with  terrazzi  floor,  and  being  well  lighted, 
would  be  suitable  for  a  restaurant.  The  heating  ar- 
rangements are  no  less  up-to-date  than  the  other  fea- 
tures of  the  building,  the  system  utilized  being  steam 
supplied  by  two  low-pressure  return  tubular  boilers 
located  in  a  fireproof  boiler  room,  under  an  exterior 
court.  In  addition  there  is  a  domestic  hot  water  plant 
which  supplies  water  to  all  toilets  throughout  tile 
building.  Apart  from  the  main  staircase  running  from 
the  basement  to  the  fifth  floor  there  is  also  an  auxiliary 
fire  stair  .';ituated  in  the  old  section  of  the  structure. 
Two  sets  of  fire  escapes  have  also  been  provided  on 
the  public  lane  at  the  rear. 

The  building  is  divided  by  a  brick  wall  running 
from  the  bottom  to  the  top,  hall  openings  being  pro- 
tected by  "Underwriter"  fire  doors  concealed  in 
"pocket's."  The  cornice  running  around  the  building 
is  of  copper  with  a  sufficient  projection  to  throw  a 
strong  shadow  line  around  the  structure.  In  |;he 
spandials  between  the   large   semi-circular  head   winr 


The  new  Ryrie  Building,  Toronto.    Architects:  Me 
Burke,  Horwood  &  White. 

dows  are  polychrome  terra  cotta  medalions  which  add 
to  the  artistic  features. 

The  materials  used  in  construction  are  Milton 
pressed  brick  with  Portage  Entry  stone  trim  on  the 
two  lower  floors,  and  terra  cotta  trim  on  the  upper 
floors.  The  brick  used  in  the  building  is  the  fumed 
flash  brick  which  the  Milton  Pressed  Brick  Company 
have  been  making  only  during  the  past  year.  It  is  an 
exceptionally  hard  burned  brick  running  from  a  light 
tan  to  a  dark  brown  color.  The  entrance  vestibule, 
hall,  staircase  and  elevator  halls  are  finished  in  statu- 
ary veined  Italian  marble,  with  Botticino  trimming. 
The  stairway  from  ground  floor  to  basement,  and  from 
ground  floor  to  second  floor,  is  of  marble  with  orna- 
mental iron  railing. 

The  architects  who  carried  out  the  work  with  char- 
acteristic efficiency  are  the  firm  of  Messrs.  Burke,  Hor- 
wood &  White,  Toronto.  The  contractors  were : 
Messrs.  Elgie  &  Page,  masonry;  Black  Building  Sup- 
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ply  Company,  Toronto,  Agents  for  the  North-Western 
Terra  Cotta  Company,  Chicago,  suppHed  the  terra 
cotta  trim;  J.  C.  Scott  Company,  Limited,  carpentry; 
Mr.  R.  C.  Dancy,  plastering;  A.  Matthews  Limited, 
sheet  metal  and  roofing;  Messrs.  Fred  G.  Roberts  & 
Company,  painting  and  glazing;  Canadian  Allis-Chal- 
mers  Company,  architectural  iron  and  bronze ;  Toron- 
to Structural  Steel  Company,  Limited,  structural  steel ; 
Bennett  &  Wright  Company,  Limited,  heating,  venti- 
lating, plumbing  and  wiring;  this  firm  also  installed 
the  "Sprinkler"  system;  and  Norcross  Brothers  car- 
ried out  the  marble  work. 


Proposed  New  Hotel  for  Windsor,  Ont. 

BY  the  courtesy  of  the  architect,  Mr.  J.  VV.  Wil- 
son, we  are  enabled  to  present  herewith  a 
perspective  view  of  the  proposed  Windsor 
Hotel  which  is  to  be  erected  at  Windsor,  Ont., 
at  a  cost  of  some  $350,000.  The  building  will  be  of 
reinforced  concrete  throufrhout.  The  exterior  will  be 
of  cut  stone,  terra  cotta  and  glazed  brick.  On  the 
ground  floor  there  will  be  a  large  rotunda,  pubHc  and 
private  dining  rooms,  writing  room  and  all  the  other 
accommodation  provided  in  an  up-to-date  city  hotel. 
The  basement  will  contain  barber  shops,  sample  rooms, 
billiard  room,  kitchens,  heating  and  ventilating  plant. 
There  will  be  approximately  150  bedrooms — all  equip- 
ped with  separate  baths  and  wardrobes.  The  upper 
floor  will  be  arranged  to  accommodate  conventions, 
balls  and  other  functions.     It  is  hoped  to  start  opera- 


Another    Ten  -  Storey    Office    Building    for 
Vancouver 

THE  \'orkshire  Building,  Vancouver's  newest 
office  block,  is  located  on  a  site  on  Seymour 
street,  between  Pender  and  Dunsmuir,  chosen 
with  a  view  to  providing  the  various  offices 
with  plenty  of  light,  there  being  an  unobstructed 
space  on  all  sides.  This  structure  is  ten  storeys  in 
iieight  and  has  a  frontage  of  50  feet  and  a  depth  of 
120  feet.  The  construction  is  reinforced  concrete, 
with  pressed  brick  for  the  side  walls  and  white  glazed 
terra  cotta  for  the  front  elevation,  the  design  being 
carried  out  very  successfully  in  an  imposing  Gothic 
style.  The  foundations  on  the  street  frontage  are  of 
granite,  extending  to  a  height  of  about  three  feet  above 


Proposed  Windsor  Hotel,  Windsor,  Ont.     Architect :    Mr.  J. 
W.  Wilson.  Detroit.    Estimated  cost.  S350.0OO. 

lions  before  the  end  of  March  and  to  complete  the 
erection  of  the  hotel  and  open  it  for  business  in  about 
six  months. 

The  architect,  Mr.  Wilson,  whose  offices  are  at 
Detroit.  Mich.,  and  Chatham,  Ont..  is  a  Canadian  by 
birth  and  is  a  member  of  the  Ontario  Association  of 
Architects. 


Front  elevation,  Yorkshire  Building,  Vancouver.     Architects  : 

Messrs.  Somervel  &  Putnam.  Vancouver. 

Estimated  cost.  S.WO.OOO. 

the  level  of  the  sidewalk.  The  main  entrance  lobby, 
twenty  feet  in  height,  is  decorated  from  floor  to  ceil- 
ing in  terra  cotta,  the  detail  around  the  top  being 
heightened  with  gold  leaf  treatment  which  provides 
a  most  attractive  contrast.  The  flooring  of  this  space 
is  in  marble,  as  is  also  the  flooring  of  the  elevator  hall, 
the  walls  of  which  are  finished  in  Rubio  "G"  marble. 
All  corridors  are  wainscotted  to  a  height  of  three  feet 
with  glazed  tile  and  floored  in  terrazzo.  The  corri- 
dors are  well  lighted,  this  being  due  to  the  fact  that 
above  the  wainscotting  the  walls  are  composed  almost 
entirely  of  glass.  The  ground  floor  has  been  fitted  up 
for  carrying  on  a  general  banking  and  trust  business, 
and  will  be  occupied  by  the  Yorkshire  Guarantee  and 
Securities    Corporation,    Limited,   and    the    Yorkshire 
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Insurance  Company,  Limited,  the  joint  owners  of  the 
building.  The  floors  of  the  banking  rooms  are  finish- 
ed in  terrazzo  with  marble  baseboards,  and  the  coun- 
ters and  office  partitions  are  to  be  of  selected  oak,  this 
wood  being  used  as  interior  finish  throughout  the 
building.  A  commodious  private  office  for  the  assist- 
ant manager  and  the  stafif  has  been  provided  on  this 
floor  in  addition  to  a  reinforced  concrete  vault.  The 
manager's  office,  situated  on  the  mezzanine  floor,  is 
panelled  from  floor  to  ceiling  in  oak,  and  immediately 
adjoining  there  is  a  large  room  finished  in  the  same 
style  for  the  use  of  the  directors.     A  feature  in  the 


construction  is  that  the  building  has  been  left  without 
partitions  on  seven  of  the  upper  floors,  excepting  in 
the  corridors,  this  arrangement  enabling  tenants  to 
suit  their  own  requirements.  The  floors  of  all  offices 
are  covered  with  cork  linoleum.  The  typical  floor 
contains  eleven  single  offices,  and  a  suit  at  the  rear 
comprising  five  offices.  The  toilets  throughout  the 
building  are  excellently  lighted  and  ventilated,  and 
are  fitted  with  white  porcelain  basins.  The  walls  are 
of  white  ceramic  tiles.  The  Webster  vacuum  system 
of  heating  has  been  installed.  All  electrical  work  is 
laid  in  fireproof  conduits. 

Messrs.  Somervel  &  Putnam,  Vancouver,  designed 
the  l)uilding,  and  the  work  of  construction  is  being 
carried  out  by  the  Dominion  Construction  Company, 
also  a  local  firm.  The  cost  complete  is  estimated  at 
approximately  $300,000. 


The  reason  why  oil  paint  will  not  stand  well  on 
concrete  surfaces  is  that  the  oil  is  saponified  by  the 
free  lime  of  the  cement.  It  is  stated  in  a  French 
architectural  journal  that  this  drawback  can  be  obvi- 
ated by  first  applying  a  wasn  of  zinc  sulphate  in  the 
form  of  a  1 :5  solution,  the  result  being  to  produce  a 
film  of  plaster  and  zinc  oxide  which  is  quite  harmless 
to  oil. 


Seattle  harbor  improvements  to  the  amount  of  $21,- 
300,000  have  been  executed  or  authorized.  The  im- 
provements include  dredginp-  and  the  construction  of  a 
canal,  lock,  warehouses  and  cold-storage  plants. 
These  and  other  facts  are  "iven  in  a  paper  by  Charles 
Evan  Fowler  in  the  "Extension  Journal"  of  the  Uni- 
versity of  Washington.  The  paper  summarizes  im- 
portant data  of  most  of  the  large  seaports  of  the  world 
and  reviews  the  principal  types  of  docks,  piers  and 
equipment.  It  estimates  the  cost  of  port  development 
in  a  number  of  important  cities — $186,700,000  for 
London,  $125,000,000  for  Liverpool,  $100,000,000  for 
Hamburg,  $83,500,000  for  New  York  and  $90,000,000 
for  Manchester. 


The  question  is  sometimes  asked  whether  concrete 
reservoirs  are  suitable  for  the  storage  of  oil.  We  may, 
therefore,  usefully  refer  to  the  experience  of  the  Atchi- 
son, Topeka  and  Santa  Fe  Railway  Company,  as  brief- 
ly summarised :  On  the  Abuquerque  Division  concrete 
lined  reservoirs  have  not  been  affected  by  oil ;  on  the 
San  Joaquin  Valley  Division  several  concrete  linings 
have  been  used  for  oil  reservoirs  and  sumps,  and  no 
special  effect  of  the  oil  has  been  observed;  on  the  Ari- 
zona Division  concrete  lined  oil  sumps  are  used,  and 
although  the  oil  is  at  a  comparatively  high  tempera- 
ture the  concrete  in  the  sumps  has  not  shown  any  sign 
of  deterioration. 


Typical  floor  plan,  Yorkshire  Building. 


New  uses  for  concrete  never  cease.  The  latest  is 
a  concrete  automobile  sightseeing  tower,  which  it  is 
proposed  to  construct  in  Denver.  It  is  to  be  200  ft. 
high  and  200  ft.  square  at  the  base  and  to  have  encir- 
cling it  an  automobile  road  up  which  cars  may  run 
with  ease,  for  the  maximum  grade  will  be  3  per  cent. 
The  distance  by  the  road  from  bottom  to  top  will  be 
1,500  ft.,  and  on  top  will  be  a  100-ft.  square  platform 
on  which  the  machines  can  be  parked  without  diffi- 
culty. The  estimated  cost  is  $100,000.  The  tower  is 
elaborate  in  conception  and  promises  to  afford  a 
means  wherebv  automobile  tourists  may  see  the  moun- 
tains from  the  city  of  Denver  without  leaving  their 
cars. 
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New  Power  and  Waterworks  Plant, 
Merritt,  B.C. 

By  N.  M.  Hall,  Supervising  Engineer 

SOON  after  the  incorporation  of  the  city  of  Merritt, 
B.C.,  steps  were  taken  by  the  new  council  to  add  to 
the  rapidly  KTowing  city  a  much  needed  waterworks 
system,  and  at  the  same  time  an  up-to-date  electric 
plant  to  replace  the  small  privately-owned  system  formerly 
in  service.  Messrs.  DuCane  Dutcher  &  Company,  consult- 
ing engineers,  of  Vancouver  and  Calgary,  were  commissioned 
by  the  city  to  look  into  the  situation,  and  in  June,  1913,  were 
able  to  present  a  report  favorable  to  the  installation  of  a 
steami  generating  and  pumping  plant,  and  the  necessary 
electric  p'ower  and  waterworks  distributing  systems.  Gen- 
eration by  steam  was  recommended  on  account  of  the  prox- 
imity to  the  extensive  coal  mines  of  the  city  from  which 
fuel  was  obtainable  at  a  reasonable  cost.  A  gravity  water 
system  was  not  favored  due  to  the  excessive  cost  of  pipe 
lines,  but  was  reported  on  as  a  possible  future  undertaking. 
The  source  of  water  is  the  Coldwater  river,  a  mountain 
stream  of  considerable  size,  and  the  pumps  were  to  pump 
directly  into  the  city  system  with  an  overflow  tank  on  an 
adjacent  hill  to  provide  a  head  of  about  25  feet.  In  July, 
1913,  the  report  was  accepted,  and  the  necessary  money  by- 
laws passed   by   the   city. 

The  site  chosen  is  on  the  east  bank  of  the  Coldwater 
River,  about  :J00  feet  from  the  stream.  The  choice  was  made 
in  order  that  the  water  would  be  thoroughly  filtered  in  per- 
colating through  the  gravel  bank  to  the  pump  well,  which 
is  located  partly  under  the  power  house  building.  This 
well  is  approximately  6  x  10  x  la  ft.  deep,  and  connects 
by  two  8-in.  pipes  with  another  well  6  x  30  x  8  ft.  deep, 
located  towards  the  river.  Both  wells  are  sheet  piled  to 
prevent  gravel  falling  in,  and  the  outer  one  is  arranged  with 
close   screens  to  permit  of  easy  cleaning. 

The  building,  which  is  of  reinforced  concrete  with 
wooden  trusses  supporting  a  corrugated  iron  roof,  was  erect- 
ed by  Fowler  &  Larscn,  local  contractors.  An  intermediate 
wall  divides  the  boiler  room  from  the  engine  and  pump- 
room.  In  each  end  is  a  centrally  located  double  sliding 
door,  and  in  the  boiler  room  on  opposite  sides  are  smaller 
doors,  one  near  the  stack  for  the  removal  of  ashes,  and  the 
other  for  wheeling  in  coal  from  the  adjacent  coal  tracks.  A 
concrete  floor  in  the  engine  room  covers  all  except  the  en- 
trance to  the  wiring  and  rheostat  pit  behind  the  switchboard. 

The  boilers,  stack  and  feed  pumps  were  supplied  by  the 
Canada  Foundry  Company  of  Vancouver.  The  boilers  are 
return  tubular  73  x  18  ft.  in  one  battery  connected  by  a  cir- 
cular steel  breeching  to  the  48  x  65-ft.  steel  stack  just  out- 
side the  building.  The  duplex  feed  pumps  are  for  use  in 
emergencies  only,  as  the  city  water  pressure  will  feed  the 
boilers  under  ordinary  conditions.  The  Griscom  Spencer 
closed  feed  water  heater  was  supplied  by  the  Chas.  C.  Moore 
Company,  of  Seattle.  This  type  was  chosen  in  preference  to 
the  open  type  on  account  of  the  little  attention  required  due 
to  the  excellent  quality  of  feed  water. 

The  generator  unit  consists  of  cross  compound  vertical 
high  speed  Goldie-McCulloch  non-condensing  engine  direct 
connected  to  a  Canadian  General  Electric  Company  125  kv.a., 
3200  volt,  3-phase,  60  cycle,  with  direct  connected  exciter. 
The  unit  runs  at  450  r.p.m.,  has  forced  lubrication  and  sensi- 
tive governor,  and  complete  set  of  gauges  and   tachometer. 

The  switchboard  and  all  wiring  and  conduit  installation 
was  supplied  by  the  Canadian  General  lilectric  Company. 
The  board,  which  is  of  blue  Vermont  marble,  consists  of 
one  combined  generator  and  exciter  panel  and  three  feeder 
panels,  as  shown     in     the     accompanying  photographs.     All 


wiring  is   in   conduit   and   all    lines   lie   under   the   floor,   and 
extend  up  the  wall  to  the  outlet  in  lead  cable  in  conduit. 

The  rheostat  pit  is  under  the  switchboard  and  suspended 
from  the  ceiling  are  the  instrument  transformers.  The  pit  is 
concrete  lined  and  damp-proof.  The  pumps,  which  are  each 
of  400  gallon  per  minute  capacity,  are  located  as  shown  in 
the  accompanying  plan,  and  directly  over  the  suction  well. 
Both  were  supplied  and  installed  by  the  Canada  Foundry 
Company.  The  single  stage  pump  is  driven  by  a  Terry  non- 
condensing  steam  turbine  at  2100  r.p.m.  and  is  intended  for 
a  standby  in  case  of  fire  or  emergency.  The  other  is  two- 
stage,  1750  r.p.m.  Mather  &  Piatt  type  and  is  driven  by  a 
Canadian  General  Electric  Company  55  h.p.,  2200  volt  wound 
motor.  The  secondary  grids  are  located  in  the  rheostat  pit, 
and  the  controller  is  shown  near  and  to  the  rear  of  the 
board. 

The  constant  current  transformer  for  the  series  street 
lighting  circuit  was  supplied  by  the  Canadian  General  Elec- 
tric Company.  Included  is  the  control  panel  with  plug 
switches,  and  lightning  arresters.  The  capacity  is  10  kw. 
and  controls  a  40-lamp,  7.5  ampere  circuit.  At  present  only 
one  a-phase  circuit  leaves  the  station,  and  the  spare  panels 
are  used  to  control  the  motor-driven  pump  and  the  series 
circuit  respectively.  These  connections  are  temporary  only 
as  these  panels  can  at  any  time  be  used  for  additional  cir- 
cuits. 

The  present  overhead  distribution  consists  of  a  2200 
volt,  3-phase  circuit  with  110  volt  secondaries  and  a  single 
phase  3200  volt  series  circuit  operating  street  lamps.  The 
latter  circuit  is  of  No.  8  W.P.  wire,  while  No.  6  and  No.  8 
W.P.  is  used  on  the  three-phase  and  secondaries  and  arranged 
to  give  the  best  voltages.  The  transformers,  including  that 
for  the  station  lighting,  are  the  standard  C.G.E.  Co.  pole 
type  and  protected  by  primary  fuse  plugs.  The  street  lamps 
were  supplied  by  the  Canadian  General  Electric  Company 
and  are  hung  from  No.  10  Messenger  wire  spanning  the 
street  and  isolated  by  two  suitable  strain  insulators.  The 
series  lamps  are  300  watt  and  7.5  ampere. 
The  Waterworks  System 
The  waterworks  system  consists  of  an  8-inch  main  lead- 
ing from  the  pumps  to  the  city  system,  and  thence  to  the 
50,000  gallon  reservoir  on  the  hill  opposite.  The  city  system 
consists  of  a  network  of  6  and  4-in.  pipe,  fully  equipped  with 
isolating  valves  and  hydrants.  All  pipe  used  was  steel,  hub 
and  spigot,  and  supplied  by  Robertson  Godson  &  Company, 
of  Vancouver.  The  seventeen  hydrants  were  all  of  the 
modern  Ludlow  type. 

The  wood  stave  tank  was  supplied  by  the  Municipal  Con- 
struction Company,  Vancouver.  A  tell-tale  visible  from  the 
power  house  indicates  the  water  level.  The  overhead  wir- 
ing was  installed  by  A.  B.  Kennedy,  local  electrical  con- 
tractor, and  the  machinery,  switchboard  and  connections 
by  the  Canadian  General  Electric  Company.  The  boiler  in- 
stallation and  piping,  as  well  as  the  waterworks  system,  were 
put   in   by   day   labor. 

About  March  10th,  1913,  the  power  was  turned  on  the 
city,  and  about  the  same  date  the  waterworks  system  was 
|)ut  into  commission.  A  pressure  was  obtainable  at  each 
hydrant  of  100  lbs.  per  square  inch,  which  gives  ample  fire 
protection.  The  water  filtering  through  the  natural  gravel 
bed  is  of  good  quality  and  quite  free  from  sediment  and 
scale-forming  impurities.  The  plant,  since  being  put  into 
commission,  has  run  practically  without  interruption  and  the 
city  has  a  plant  with  ample  capacity  and  reliability  to  meet 
the  demands  of  the  city  and  district  for  at  least  five  years 
to  come.  The  design  and  supervision  of  the  work  were  in 
charge  of  DuCane,  Dutcher  &  Company,  consulting  engi- 
neers, Vancouver  and   Calgary. 
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Toronto   the  Mecca  of   Good   Roads 
Enthusiasts   Last   Week 

The  Twelfth  Annual  Convention  of  the  Good  Roads  Association  of  Ontario 


The  Twelfth  annual  meeting  of  the  Good  Roads  Asso- 
ciation of  Ontario  opened  at  York  County  Council  Chambers, 
Toronto,  on  February  24  and  concluded  on  February  26.  The 
president,  Mr.  M.  Vermilyea,  of  Belleville,  presided,  and 
there  was  a  large  attendance  of  delegates  from  various 
parts  of  Ontario.  The  morning  session  was  taken  up  with 
the  report  of  the  Executive  Committee,  followed  by  tlie 
presidential  address,  appointment  of  committees,  and  ad- 
dress by  Mr.  L.  S.  Squire,  of  Waterford.  At  the  afternoon 
sessions  Mr.  Canby  Wismer,  of  St.  Catharines,  read  an  inter- 
esting paper  on  "Trunk  Roads,"  and  "County  Roads"  was 
the  subject  of  a  paper  read  by  Mr.  John  A.  Vance,  of  Water- 
down,  Wentworth  County.  Mr.  H.  D.  Cleminson,  of  Prince 
Edward  County,  urged  better  inspection  of  roads,  especially 
when  they  were  being  built,  but  believed  in  a  systein  of  trunk 
roads,  and  in  the  government  providing  a  short  course  for 
road  superintendents  and  foreinen  in  order  to  instruct  them 
in  drainage  and  other  necessary  training  in  road  building. 
Mr.  W.  D.  Flatt,  of  Hamilton,  spoke  in  favor  of  the  build- 
ing of  concrete  highways. 

Mr.  E.  A.  James,  County  Engineer  of  York,  who  ad- 
dressed the  convention  on  the  subject  of  "County  Roads," 
said  he  was  in  favor  of  sub-division  of  road  systems  into 
township  and  county  and  trunk  systems.  He  did  not  think 
roads  should  be  classified,  but  that  everybody  should  try 
and  make  every  road  the  best  for  the  general  travelling  pub- 
lic. The  trouble  in  his  opinion  was  the  financing  of  the 
problem. 

Wednesday's  session  was  opened  with  a  paper  on  "Town- 
ship Roads,"  read  by  Mr.  Chas.  Bush,  of  St.  Catharines.  He 
said  that  townships  were  slowly  but  surely  being  brought 
into  line  with  the  good  roads  movement,  and  in  many  places 
were  considering  the  necessity  of  building  for  the  future. 
He  thought  that  in  all  organized  townships  statute  labor 
should  be  abolished  and  replaced  by  a  business-like  system 
under  central  control.  Every  county  should  have  a  good 
roads  system  association,  and  every  board  of  trade  a  good 
roads  committee.  The  cities,  he  thought,  should  contribute 
a  fair  share  towards  the  upkeep  of  the  county  and  all  main 
roads  connected  with  the  principal  thoroughfares.  An  im- 
portant item  of  handwork,  which  was  so  often  neglected, 
was  the  keeping  of  old  ditches  and  culvert  outlets  open.  The 
frequent  source  of  trouble  in  macadam  roads  was  that  of 
allowing  the  earth  sides  to  In'  higher  than  the  edge  of  the 
stone,  thus  preventing  water  from  running  off  easily.  The 
earth  sides  of  the  stone  road  needed  constant  attention,  and 
should  be  smoothed  down  with  a  drag.  An  interesting  dis- 
cussion followed  in  which  Mr.  J.  W.  MacLeod,  of  Cornwall, 
Mr.  Chas.  Ketcheson,  of  Belleville,  and  Mr.  J.  H.  Garbutt, 
of  Peterborough,  took  part. 

A  paper  on  "Roads  of  Queen  Victoria  Park,"  was  r^id 
by  Mr.  J.  H.  Jackson,  of  Niagara  Falls,  and  Mr.  A.  F.  Mac- 
allum,  C.E.,  Hamilton,  followed  with  a  paper  on  "City  and 
Town  Streets."  The  ideal  road  was  one  that  was  clean,  sani- 
tary, noiseless,  and  not  slippery,  and  in  his  opinion  would 
soon  come.  It  was  impossible  to  maintain  good  roads  in 
cities  with  the  present  poor  system  of  laying  car  tracks. 

Prof.  Laing,  of  the  University  of  Toronto,  spoke  on  die 
need  of  training  men  employed  in  road  construction.  Cour.scs 
were  now  being  given  in  the  university  and  everybody  shouM 
take  advantage  of  them,  and  make  themselves  still  more  fit 
for  the  positions  they  were  occupying  at  the  present   time. 

Mr.  C.  A.  McGrath,  of  Ottawa,  Chairman  of  the  Ontario 


Highway  Commission,  in  an  al)le  address,  said  it  was  not 
particularly  the  trunk  roads  that  the  coijimission  was  look- 
ing after,  but  all  roads  in  the  province  that  would  meet  the 
demands  of   the  people. 

Mr.  W.  A.  MacLean,  Chief  Engineer  of  the  Commission, 
spoke  in  favor  of  abolishing  statute  labor  on  roads,  stating 
that  in  his  experience  it  was  detrimental  to  the  building  of 
good   roads. 

Suggested  Amendment  to  Highways  Act 

The   following  resolutions   were   unanimously  passed: — 

"That  the  Municipal  Act  and  the  Highway  Improvements 
Act  should  be  amended  so  that  moneys  raised  by  debentures 
for  highway  improvement  purposes,  and  the  amount  received 
from  the  Provincial  Treasurer  on  account  of  expenditures 
under  the  Highway  Improvements  Act,  shall  form  a  special 
fund  to  provide  for  expenditures  under  the  Act. 

"That  the  convention  places  itself  on  record  as  being  in 
favour  of  the  abolition  or  commutation  of  statute  labor  in 
organized  townships. 

"That  the  Government  be  asked  to  extend  the  provisions 
of  the  Highways  Improvements  Act  to  organized  townships 
that  have  abolished  or  commuted  statute  labor,  and  estab- 
lished a  good  organization  for  construction  and  maintenance. 

"That  we  approve  of  the  recommendation  of  the  execu- 
tive for  an  increase  in  cost  of  motor  vehicle  licenses  and  tax- 
ation of  railways  to  form  a  fund  for  highway  improvement 
purposes." 

At  the  afternoon  session  an  address  was  given  by  Hon. 
Dr.  Reaume,  Minister  of  Public  Works,  Ont.  This  was  fol- 
lowed by  an  informative  paper  read  by  Mr.  L.  E.  Allen,  of 
Belleville,  Engineer  of  Hastings  County.  He  traced  the  his- 
tory of  bridges  from  the  time  of  the  first  cast-iron  structure 
in  1850  down  to  the  erection  of  the  steel  bridge  about  1875, 
pointing  out  that  the  first  concrete  arch  was  made  in  France 
in  1869.  Discussing  bridge  building  in  Hastings  County,  Mr. 
Allen  said  it  was  customary  in  that  county  to  put  a  few 
inches  gravel  on  top  of  concrete  bridges  so  as  to  get  rid  of 
the  smooth  surface  of  the  concrete.  He  advised  the  town- 
ship councils  to  make  a  thorough  and  accurate  survey  of  all 
bridges  and  bridge  work  in  the  township,  and  that  all  possi- 
ble data  be  secured  before  construction  was  beguf 

An  interesting  discussion  followed,  in  which  Mr.  Frank 
Barber,  C.E.,  Bridge  Engineer,  York  County,  and  Mr.  C.  R. 
Wheelock,  Orangeville,  Engineer  of  Peel  County,  took  part. 

The  convention  concluded  early  on  Thursday  when 
papers  were  read  on  "Dragging  Earth  Roads,"  by  Mr.  A. 
Denholm,  of  Blenheim;  "Value  of  Roads  to  Cities  and 
Towns."  by  Col.  W.  N.  Ponton,  Belleville;  and  "Haulage  of 
Farm  Produce,"  by  Mr.  Robert  Thompson.  St.  Catharines. 

Election  of  Officers 

The  election  of  oflicers  for  the  ensuing  year  resulted  as 
follows: — Hon.  Presidents,  Messrs.  T.  L.  Kennedy  and  N. 
Vermilyea;  President.  Mr.  J.  A.  Sanderson;  First  Vice-Pre- 
sident, Mr.  S.  G.  Squires;  Second  Vice-President,  Mr.  K.  W. 
MacKay;  Secretary-Treasurer,  Mr.  George  S.  Henry,  M.P.P. 
Executive  Committee,  Messrs.  F.  A.  Senecal.  T  E.  Allen,  R. 
ir.  Lush,  J.  J.  Parsons,  W.  H.  Pugsley,  and  C.  R.  Wheelock. 


Excavating  is  completed  and  work  will  begin  shortly  on 
stores  and  offices  to  cost  $100,000,  at  Swift  Current,  Sask. 
Mr.  M.   Healey,  Toronto,  is  the  architect. 
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EAST  and   WEST  —  FROM  COAST  to  COAST 


EASTERN  CANADA 

Mr.  C.  Chapois,  district  engineer,  with  headquarters  at 
Quebec,  has  sent  in  his  resignation  to  the  Department  at 
Ottawa. 

Mr.  Joseph  Giroux,  Quebec,  has  secured  the  contract  for 
a  $175,000  church  at  Jonquiere,  Que.  The  architect  is  Mr. 
J.  P.  Lemay,  Quebec. 

The  Dominion  Government  is  appointing  a  commission 
of  three  to  consider  the  commercial  feasibility  of  the  Geor- 
gian Bay  Canal  project. 

A  company  with  $100,000  capital,  including  Boston  as  well 
as  local  investors,  has  been  organized  to  erect  a  hotel  at  St. 
John,  N.B.,  at  a  point  seventeen  miles  up  the  river. 

Contract  and  sub-contracts  are  being  awarded  for  an  ad- 
dition to  the  University  of  Ottawa  estimated  to  cost  $150,000. 
Mr.  C.  P.  Meredith,  of  the  federal  capital,  is  the  architect. 

Plans  are  in  course  of  preparation  for  a  new  church  at 
the  corner  of  Grace  and  Mansfield  streets,  Toronto,  to  in- 
volve an  outlay  of  $100,000.  Mr.  A.  W.  Holmes,  Toronto,  is 
the  architect. 

Mr.  H.  Dunlap  Morrison,  of  Montreal,  is  the  architect 
for  the  new  office  building  being  erected  in  that  city  at  an  es- 
timated cost  of  $200,000,  upon  which  tenders  will  be  invited 
within  a  month. 

A  joint  committee  of  Montreal  aldermen  and  controllers 
will  study  the  report  of  the  engineering  department  recom- 
mending the  construction  of  three  subways  for  electric  cars 
at   an   estimated   cost   of   $20,000,000. 

The  Montreal  Council  have  voted  an  appropriation  of 
$1,000,000  for  the  construction  of  sewers.  The  largest 
amount  was  for  $510,000  for  the  construction  of  a  trunk 
sewer  in  Emard  Ward,  St.  Paul  and  St.  Gabriel  Wards. 

The  city  of  Peterborough,  Ont.,  has  had  plans  prepared 
for  a  sewage  disposal  system  estimated  to  cost  $100,000.  If 
the  plans  are  approved  by  the  Provincial  Board  of  Health, 
tenders  will  be  called  by  the  City  Engineer,  Mr.  R.  H.  Par- 
sons. 

The  Dominion  Government  has  granted  $40,000  towards 
the  cost  of  a  lift  bridge  to  cross  the  Rideau  River  at  Pre- 
toria Avenue,  Ottawa.  Plans  are  being  prepared  by  Mr.  A. 
Currie,  City  Engineer.  The  structure  will  cost  about 
$120,000. 

The  town  of  St.  Lambert,  P.Q.,  have  sold  bonds  to  the 
value  of  $480,000,  which  sum  will  be  expended  in  the  exten- 
sion of  concrete  sidewalks,  asphalt,  bituminous  macadam  and 
concrete  pavements,  water  mains  and  storm  sewers,  street 
widening  and  standard-lamp  street  lighting. 

Leave  to  appeal  against  the  judgment  of  Mr.  Justice 
Lennox,  quashing  the  Ottawa  Water- Works  by-law,  has  been 
granted  by  the  Appelate  division  at  Osgoode  Hall.  The  trial 
judge  ruled  that  the  by-law  was  bad  as  the  city  proposed  to 
spend  $8,000,000  on  the  new  system,  which  was  $.'!,000.000  in 
excess  of  the  amount  authorized  to  be  spent  by  the  legis- 
lature without  a  vote  of  the  ratepayers. 

Subject  to  the  approval  of  the  ratepayers,  the  city  coun- 
cil  of   Westmount,    P.Q.,   will   borrow   $1,210,000   for    public 


improvements.  This  sum  will  be  spent — $350,000  on  new 
municipal  buildings,  $160,000  for  expropriating  a  street,  $250,- 
000  for  improving  the  street  lighting  and  placing  the  wires 
in  underground  conduits,  $200,000  for  paving  private  lanes, 
and  $250,000  for  Street  extension  and  paving. 

Messrs.  Jamieson,  Lea,  and  Heckle,  the  experts  em- 
ployed by  the  Montreal  Controllers,  have  made  their  report 
on  the  break  in  the  water  conduit.  It  is  a  long  document, 
and  deals  in  detail  with  the  causes  which  led  to  the  break. 
The  work  of  repairing  the  conduit  continues;  the  concrete 
work  has  been  strengthened  in  every  direction,  and  although 
there  are  leaks,  means  have  been  taken  to  ensure  that  they 
will  not  lead  to  any  damage. 

The  Montreal  Harbour  Commissioners  have  asked  the 
Government  to  provide  $15,000,000  to  be  spent  during  the 
next  five  years.  The  expenditure  this  year  is  estimated  at 
$3,000,000,  the  programme  including  additional  pier  and  shed 
facilities.  Two  new  steel  and  concrete  piers  for  ocean  liners 
will  be  constructed,  while  the  wharves  will  also  be  extended. 
A  large  sum  will  be  needed  to  complete  the  work  in  con- 
nection with  the  Vickers  drydock  at  Maisonneuve,  P.Q. 

A  deputation  from  Montreal  have  visited  Ottawa  and 
asked  the  Government,  through  Mr.  Borden,  to  guarantee 
fifteen  million  dollars,  interest  on  bonds  to  be  issued  for  con- 
structing a  tunnel  connecting  Montreal  with  the  south  shore; 
of  the  St.  Lawrence.  The  tunnel,  it  was  asserted,  would  give 
much-needed  independent  access  to  the  city  for  railway  pur- 
poses, and  will  provide  a  broad  avenue  to  the  south  - 
for  traffic  which  must  accrue  to  Montreal  from  the 
building  of  the  Transcontinental. 

Messrs.  Marsh,  Hutton  &  Powers,  who  have  obtained  the 
contract  for  the  construction  of  a  new  Government  Customs 
building  at  Port  Arthur,  have  commenced  the  construction  of 
the  building,  which  will  have  a  frontage  on  Arthur  street  of 
160  ft.,  and  of  70  ft.  on  Water  street.  The  basement  storey  is 
to  be  of  stone,  while  the  remainder  of  the  building  will  be  of 
pressed  brick  with  stone  trimmings.  The  building  will  be 
fire-proof  throughout,  being  constructed  of  structural  steel, 
of  which  over  400  tons  will  be  used,  and  reinforced  concrete. 
The  building  will  cost  approximately  $250,000. 

In  his  annual  report  to  the  twenty-second  annual  meet- 
ing of  the  Association  of  Ontario  Land  Surveyors,  which  was 
held  in  Toronto  recently,  the  president,  Mr.  J.  S.  Dobie,  of 
Thessalon,  said  that  with  the  opening  up  and  colonization  of 
Northern  Canada,  the  construction  of  a  new  system  of  road- 
ways throughout  the  diflferent  provinces,  and  the  extensive 
railroad  construction  going  on,  the  prospects  were  bright  for 
surveyors.  Mr.  H.  O.  Dempster  read  a  paper  on  "Surveys  in 
British  Columbia,"  and  Mr.  H.  T.  Routly,  of  Haileybury,  con- 
tributed a  paper  on  "Contour  Survey  of  the  Abitibi  River." 

Constructional  work  in  Fort  Frances.  Ont..  showed  mark- 
ed development  during  1913.  A  total  of  $3,044,250  was  ex- 
pended on  improvements  during  the  year.  The  more  import- 
ant of  these  works  included  the  construction  of  the  Ontario 
and  Minnesota  Power  Company's  building  at  a  cost  of  one 
and  a  half  millions;  the  Shevlin-Clark  Company's  No.  2  mill. 
$350,000;  the  Johnson-Carey  Company  (rock  fill).  Rainy  Lake, 
at  a  cost  of  $380,000;  the  Canadian  Northern  Railway  Com- 
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pany,  passenger  station  and  improvements,  $50,000,  and  the 
new  building  for  the  Canadian  Bank  of  Commerce  at  a  similar 
amount. 

Mr.  A.  Currie,  city  engineer  of  Ottawa,  has  issued  a  re- 
port on  Mayor  McVeity's  pure-water  scheme  for  the  city. 
The  Mayor's  suggestion  is  to  take  the  water  from  the  Ot- 
tawa River  at  a  point  not  higher  up  than  Brittania  Bay  on 
Lake  Deschenes,  by  an  all-land  pipe  from  the  Ontario  shore 
to  the  present  pumping  station,  with  a  low  service  reservoir 
and  rapid  sand  filtration.  Mr.  Currie's  report,  which  endorses 
the  idea,-  recommends  a  point  beyond  Ramoux  and  Little 
Chaudiere  Rapids  as  the  location  for  the  intake,  thus  securing 
the  water  supply  some  distance  above  the  point  where  the 
river  becomes  seriously  polluted.  The  cost  of  construction 
is  estimated  at  $1,700,000  and  the  cost  of  operation  $89,000. 

The  St.  John  city  council  has  received  a  report  from 
Clarence  Goldsmith,  an  American  expert,  who  recently  made 
an  investigation  of  the  city's  water  supply.  As  a  result  of  his 
recommendations  the  city  will  lay  sufficient  additional  water 
pipe  to  gridiron  the  most  important  section  of  the  city,  and 
will  also  take  action  as  will  very  considerably  increase  the 
pressure  at  the  point  where  th^  great  mains  enter  the  city. 
'A  better  system  of  fire  hydrants  will  also  be  provided,  and 
other  changes  made  which  will  greatly  improve  the  general 
distribution  service,  and  its  efficiency  in  the  event  of  fire. 
The  city  is  fortunate  in  the  possession  of  a  gravitation  water 
supply  of  the  water  from  Loch  Lomond,  ten  miles  distant, 
while  the  western  side  of  the  city  is  supplied  from  Spruce 
Lake.  Mr.  Goldsmith  made  a  very  careful  investigation  of 
the  whole  system  and  his  report  will  be  made  the  basis  of 
future  work  of  improvement. 


WESTERN  CANADA 

Winnipeg  building  permits  for  January  and  l'\'bruary 
total  over  $1,000,000. 

The  Manitoba  Government  has  voted  $2,500,000  to  be 
used  under  the  Good  Roads  Act. 

Paving  work  estimated  to  cost  $750,000  is  one  of  the 
items  on  Edmonton's  constructional  programme  for  1914. 

A  good  building  season  is  predicted  for  Edmonton  dur- 
ing this  year  according  to  a  recent  statement  made  by  Mr. 
N.  A.  Mclvor,  building  inspector. 

Tenders  have  been  called  for  extensions  of  the  water 
pipe  line  to  new  wells  at  Winnipeg,  at  a  cost  of  $234,150.  The 
work  is  in  charge  of  Mr    ]].  N.  Ruttan,  Winnipeg. 

The  Burrard  Peninsula  joint  sewers  commission  is  to 
spend  approximately  $2,000,000  in  Greater  Vancouver  this 
year,  according  to  a  statement  made  by  Frank  Bowser,  chair- 
man. 

A  site  is  reported  to  have  been  secured  for  a  $1,000,000 
college  to  be  erected  at  Regina,  Sask.,  by  the  Saskatchewan 
Presbytery,  grants  for  the  building  have  already  been  ob- 
tained. 

An  elevator  of  reinforced  concrete  and  brick  construc- 
tion, estimated  to  cost  $300,000,  is  to  be  erected  at  I^egina, 
Sask.,  on  a  site  donated  by  the  city  to  Messrs.  Leitch  Bros., 
of  Oak  Lake,  Man. 

The  Pantages  interests  of  Seattle,  Wash.,  contemplate 
the  erection  of  a  new  theatre  estimated  to  cost  $250,000,  at 
Vancouver,  B.C.  Mr.  B.  M.  Pretica,  of  Seattle,  is  named  aa 
the  probable  architect. 

The  British  Columbia  Construction  &  Engineering  Com- 
pany, of  Victoria,  the  general  contractors  for  the  new  de- 
partmental store  of  the  Hudsort's  Bay  Company  at  Victoria, 
are  planning  to  start  work  at  once.     The  building  will  be  of 


steel  and  concrete  constructif)n  and  will  cost  something  like 
$1,2.50,000. 

I'lans  prepared  by  Professor  Stoughton,  head  of  the  De- 
partment of  Architecture  at  the  University  of  Manitoba, 
have  been  approved  by  the  University  Council  for  the  group- 
ing of  the  new  University  buildings  at  St.  Vital. 

At  an  estimated  cost  of  $1,000,000  a  twelve-storey  hotel 
of  steel  and  tile  construction  is  being  erected  on  Smith 
street,  Winnipeg.  The  architects,  Messrs.  James  Chisholm 
&  Sons,  are  receiving  private  tenders  for  the  work  of  com- 
pletion. 

A  new  three-storey  apartment  block,  to  be  of  stone  foun- 
dation, brick  construction  and  felt  and  gravel  rooling,  and 
costing  $200,000,  will  be  erected  in  the  spring  in  Winnipeg. 
The  architects,  Messrs.  Jordon  &  Over,  will  receive  tenders 
until  April  15. 

The  first  floating  wharf  to  be  constructed  by  the  Domin- 
ion Government  on  the  west  arm  has  been  completed  at  Hal- 
lett's  Landing,  opposite  Harrop,  Western  Canada.  The  first 
wharf  of  this  type  to  be  completed  in  Kootenay  I^ake  waters 
was  at  Argenta. 

The  Saskatchewan  Government,  through  the  highway 
commission,  has  decided  to  repeat  the  innovation  of  last  year 
by  holding  a  competition  during  1914  for  the  maintenance  of 
roads  by  using  the  road  drag.  All  organized  municipalities 
will  be  invited  to  enter  the  contest.  As  there  is  much  in- 
terest in  the  question  of  good  roads  the  competition  this 
year  should  be  keen. 

The  claims  of  Vancouver  for  the  grain  elevator  to  be 
established  by  the  Dominion  Government  on  Burrard  Penin- 
sula are  being  strongly  urged  by  the  board  of  trade  of  thai 
city.  It  is  understood  that  a  site  on  Burrard  Inlet,  near  the 
location  for  the  new  government  dock  now  under  construc- 
tion between  Salsbury  and  Commercial  drives,  will  be  re- 
commended to  the  grain  commission. 

Mr.  T.  H.  Navin,  of  Moose  Jaw,  was  elected  President  of 
Saskatchewan  Builders'  Exchange  at  the  recent  convention. 
It  was  decided  that  the  interests  of  the  builders,  as  far  as  af- 
fected by  the  proposed  legislation,  will  be  looked  after  by  a 
committee  of  Regina  contractors.  The  Architects'  Associa- 
tion of  Saskatchewan  will  be  asked  to  take  steps  to  have  the 
amended  Winnipeg  Builders'  Exchange  form  of  uniform  con- 
tract used  exclusively  on  all  work  in  future. 

There  is  every  possibility  that  the  construction  of  a  ten- 
storey  office  building  for  Weiler  Bros.,  Limited,  of  Victoria, 
the  well-known  firm  of  Jiouse  furnishers,  will  be  undertaken 
during  the  coming  spring.  So  far  as  can  be  learned,  the 
structure  will  be  a  massive  afTair  of  steel,  concrete  and  brick 
construction,  costing  about  $250,000,  and  will  occupy  a  site 
comprising  120  x  120  feet  at  the  corner  of  Douglas  and  Kai.c 
streets.  Mr.  A.  A.  Cox,  Vancouver  and  Victoria,  is  the 
architect. 

At  a  meeting  of  the  Canadian  Mining  Institute  in  Van- 
couver recently,  Mr.  E.  E.  Campbell,  chief  engineer  of  the 
Granby  Consolidated  Company,  announced  in  connection  with 
the  copper  mining  operations  of  the  firm  that  a  complete 
reduction  plant  with  three  blast  furnaces,  having  a  capacity 
of  about  two  thousand  tons  a  day,  was  in  course  of  erection. 
He  also  stated  that  the  company  had  acquired  other  proper 
lies  and  intended  soon  to  start  developinent  in  Alaska  where 
a  plant  will  be  put  down  almost  iminediately. 

Nine  million  dollars  is  the  estimated  expenditure  for 
civic  improvements  in  Edmonton  during  1914.  This  include.; 
$2,164,196  for  sewers  and  $1,125,330  for  waterworks  and  a 
filtering  plant.  These  extensions  have  been  authorized  by  the 
city  council,  and  it  is  expected  that  work  will  begin  early  the 
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coming  spring.  Architects  and  contractors  estimate  thut 
buildings  costing  fully  $10,000,000  will  be  erected  this  year. 
One  of  the  important  structures  is  the  McLeod  building, 
costing  $900,000.  Another  projected  building  is  a  ten-storey 
hotel,  costing  $500,000,  and  a  church  building  to  cost  $100,000 
for  St.  Joachim's  congregation. 

A  deputation  representing  the  civil  engineers  of  British 
Columbia  waited  on  the  executive  council  recently  with  a  pro- 
test against  a  clause  in  the  Municipal  Act,  which  they  hold 
gives  the  municipalities  of  the  province  practically  the  right 
of  interpretation  of  the  term  "civil  engineer."  It  was  sug- 
gested that  the  dclinition  of  the  term  should  be  "one  who  is 
a  member  of  the  Canadian  Society  of  Civil  Engineers,  or  the 
sister  organization  of  Great  Britain,  or  some  society  for 
which  the  qualifications  of  admission  to  membership  were  re- 
cognized by  these  two  parent  societies."  The  Premier  prom 
ised  that  the  matter  would  receive  the  consideration  of  the 
Executive  Council. 

Messrs.  Davis  &  Leslie,  consulting  engineers,  Vancouver, 
have  been  entrusted  with  the  laying  out  of  the  North  Eraser 
harbor,  B.C.  Col.  Davis,  who  is  a  member  of  the  Canadian 
Society  of  Civil  Engineers,  was  the  lirst  graduate  to  pass  the 
Royal  Military  Cpllege,  Kingston.  He  was  well-known  in 
Eastern  Canada  as  a  successful  engineer,  having  carried  out 
many  important  works.  Major  Leslie,  who  is  a  member  of 
the  institute  of  Civil  Engineers  as  well  as  of  the  Canadian 
Society,  has  had  world-wide  experience  in  railway  and  harbor 
works.  The  firm  are  the  representatives  for  British  Colum- 
bia of  the  well-known  English  liarbor  engineers.  Sir  Douglas 
l"ox  and  partners. 


Canadian   Railroad   Development 

Announcement  is  made  that  construction  work  on  ll-.- 
Alberta  and  Great  Waterways  Railway,  from  Winnipeg  ti; 
Eort  McMurray,  will  begin  within  ninety  days. 

Messrs.  Hyland  &  Galloway,  contractors  for  the  work  of 
extending  the  Grand  Trunk  Pacific  line  from  the  town  of 
Ilarte  to  Brandon,  Man,,  have  their  outfit  ready  to  commence 
the  grade  at  the  opening  of  spring. 

The  Newfoundland  Railway  and  ''"rain  Ferry  Syndicate. 
Limited,  have  been  given  authority  to  construct,  equip  and 
operate  a  line  of  railway  from  the  south-west  arm  of  Green 
Bay  to  the  Humber  Mouth,  Bay  of  Islands. 

A  survey  for  an  extension  of  the  Temiskaming  and 
Northern  Ontario  Railway  having  been  finally  made,  con- 
struction is  expected  shortly  to  commence.  The  survey  ex- 
tends from  Elk  Lake  to  Gowganda,.  and  will  connect  by  a 
continuous  line  of  railway  Sudbury,  Gowganda  and  Cochrane. 

A  bill  has  been  introduced  in  the  Dominion  Parliame  it 
advocating  the  building  of  a  line  of  railway  from  Woodstocif 
and  Hamilton,  through  Brantford;  from  Hamilton  to  Niagara 
Falls  via  St.  Catharines,  with  branch  lines  from  Hamilton  to 
Toronto,  and  from  Woodstock  to  some  point  on  Lake  Huron, 
The  bill  seeks  to  extend  the  charter  to  the  South  Ontario 
Pacific  Railway  Company.  This  charter  is  27  years  old,  .ind 
only  10  miles  of  road  are  built. 

The  Transcontinental  Railway  Company  of  Canada  is 
having  a  Canadian  car-ferry  and  ice-breaking  steamer  built 
by  the  Campbell  Laird  Company,  of  Birkenhead,  Eng.  Tiii- 
vessel  is  intended  for  service  on  the  St.  Lawrence,  between 
Quebec  and  Levis.  Its  principal  dimensions  are:  length,  326 
ft.;  beam,  65  ft.;  with  a  draft  of  15  ft.  Trains  are  carried  In 
a  tidal  deck  arranged  above  the  main  deck  of  the  steamer  on 
three  lengths  of  track,  each  of  which  is  about  272  ft.  long. 

The  Canadian  Pacific  Railway  is  projecting  a  five-mile 
double-track  tunnel  through  Mount  Macdonald,  B.C.  The 
enterprise  is  officially  known  as  the  Rogers  Pass  tunnellin? 


scheme,  and  the  related  improvements  will  involve  an  c.\pe'-. 
diture  of  more  than  $10,000,000.  The  tunnel  will  rank  as  the 
longest  railway  bore  on  the  American  continent.  The  w.uk 
is  expected  to  be  completed  by  December  31,  1916.  It  .viH 
mean  the  elimination  of  "loops,"  miles  of  snowsheds,  will  re- 
duce the  distance  by  four  miles,  and  effect  a  big  grade  r< - 
duction  as  well. 

Tlie  Canadian  Pacific  Railroad  extension  plans  involve 
a  total  expenditure  of  approximately  $35,000,000.  There  are 
133  miles  of  double-track  under  way  between  Sudbury  and 
Port  Arthur,  to  cost  $6,000,000;  178  miles  double-track  be- 
tween Brandon  and  Calgary,  to  cost  $5,000,000;  and  139  mi'.- 
between  Revelstoke  and  Vancouver,  to  cost  $7,000,000,  in  ad- 
dition to  other  works.  Before  the  company  is  through  with 
its  present  programme  of  construction,  including  the  irriga- 
tion works,  the  double-tracking,  and  the  new  trackii^i 
(amounting  to  about  1,200  miles),  it  will  have  expended  aboi-.t 
$450,000,000  in  the  western  part  of  the  country  since  its  iii- 
ceptinn. 


Personal  Mention 


Mr.  C.  H.  Topp  is  the  new  engineer  for  Esquimault. 
B.C.,  in  succession  to  Mr.  W.  E.  Casey,  resigned. 

Mr.  E.  R.  Bingham  has  been  appointed  corporation  sui 
veyor  for   Port  Arthur  in   succession   to   Mr.   A.   L.   Russel, 
who  recently  resigned. 

Mr.  Joseph  Copeland,  who  had  been  inspector  of  sid'- 
walks  for  North  Toronto  for  some  years  past,  died  on  Febru- 
ary 18  after  a  short  illness. 

Mr.  J.  Antonisen,  C.E.,  has  resigned  his  position  as 
superintendent  of  the  Brandon  Street  Railway  Company.  He 
was  formerly  city  engineer  of  Port  Arthur  and  later  of 
Moose  Jaw. 

Mr.  H.  F.  Christie,  assistant  city  engineer  on  bridges, 
read  a  paper  on  "The  Low  Level  Bridges  Across  the  Sas- 
katchewan at  Edmonton,"  before  a  meeting  of  the  Edmonton 
Engineering  Society  recently. 

Mr.  J.  W.  Kirkpatrick,  of  Peterborough,  has  been  elected 
president  of  the  Association  of  Ontario  Land  Surveyors. 
Mr.  E.  T.  Wilkie,  of  Toronto,  vice-president,  and  Mr.  L  \V 
Rorke,  also  of  Toronto,  secretary-treasurer  (re-elected). 

Mr.  George  P.  Hemstreet,  Superintendent,  the  Hastings 
Pavement  Company,  Hastings-on-Hudson,  N.Y.,  recently  de- 
livered an  illustrated  lecture  on  "The  Manufacture  of  Asphalt 
Blocks"  before  the  Graduate  Students  in  Highway  Engineer- 
ing at  Columbia  University. 

Mr.  J.  E.  Jones,  Civic  Stone  Inspector,  of  Toronto,  died 
on  February  23  from  an  attack  of  apoplexy.  The  death  of 
Mr.  Jones  is  the  third  in  the  City  Arcritects'  Department 
since  the  opening  of  the  investigation  recently,  Mr.  James 
E.  Riddell,  Chief  Building  Inspector,  having  passed  away  o-i 
F'ebruary  20. 

Mr.  Henry  W.  Thornton,  General  Superintendent  of  th? 
Long  Island  R.  R.,  Jamaica,  has  been  appointed  Genera! 
Manager  of  the  Great  Eastern,  the  largest  railway  system  in 
Great  Britain.  The  company  possesses  1.217  miles  of  track 
over  1,000  locomotives,  5,400  passenger  cars.  27,000  freight 
cars,  and  17  steam  boats. 

Professor  A.  H.  Blanchard.  of  Columbia  University,  Xcw 
York,  recently  delivered  illustrated  lectures  at  the  University 
of  West  Virginia  on  the  subjects,  "Park  Boulevards,"  "Bitu- 
minous Surfaces  and  Bituminous  Pavements,"  xVood  Block 
and  Stone  Block  Pavements,"  and  "Modern  Developments  in 
Highway  Engineering  in  Europe." 
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Before  After 

"  Before  and  After  "  the  application  of  Bay  State  Brick  and  Cement  Coating. 


Artistic  Treatment  of  Cement  Surfaces 

The  accompanying  views  illustrate  very  clearly  the  ont- 
ward  and  visible  possibilities  of  Bay  State  Brick  and  Cement 
Coating,  manufactured  by  Messrs.  Wadsworth,  Rowland  & 
Company,  Inc.,  64  Washington  street,  Boston,  Mass.  This 
lirni  has  solved  the  problem  of  producing  a  compound  which, 
when  applied  to  cement  gives  a  durable,  pleasing  exterior  iin- 
ish  without  showing  a  painted  effect,  and  which  at  the  same 
time  is  unaffected  by  dampness  or  alkali  action.  By  practical 
demonstration  the  company  found  that  the  base  of  their 
compound  must  be  of  a  concrete  nature.  The  only  medium 
suitable  to  such  a  base  is  one  which  does  not  contain  an  oil, 
which  is  affected  by  alkali,  and  one  which  will  evaporate  im- 
mediately and  entirely  upon  application,  leaving  the  base  of 
the  coating  an  integral  part  of  the  surface,  and  not  as  a  skin 
coating  like  ordinary  paint.  Bay  State  coating  is  made  in 
many  pleasing  tints  and  has  a  wide  range  of  application. 


Trade  Notes  and  Miscellany 

The  seventh  Chicago  Cement  Show  which  was  held  from 
February  12  to  Feuruary  31  was  very  successful  in  every  re- 
spect. The  exhibits  of  cement  and  concrete  materials  were 
particularly  good,  and  attracted  engineers  and  contractors  in 
considerable  numbers. 

The  recently-incorporated  Northern  Electric  Company, 
Limited,  has  taken  over  the  Northern  Electric  and  Manufac- 
turing Company,  Limited,  and  the  Imperial  Wire  and  Cable 
Company,  Limited.  The  business  previously  carried  on  by 
the  two  latter  companies  will  be  conducted  by  the  newly- 
organized  company  without  change  in  management. 

Nearly  four  hundred  concrete-road  builders,  engineers 
and  cement  representatives  attended  the  First  National  Con- 
ference of  concrete-road  building  in  Chicago  from  February 
12  to  F'ebruary  14.  Interesting  papers  were  read  dealing  with 
the  various  phases  of  road  building.  The  lively  discussions 
which  followed  indicated  the  great  interest  taken  in'  the  sub- 
ject. 

Catalogue  No.  20  issued  by  the  Northern  Engineering 
Works,  Detroit,  Mich.,  illuminates  and  describes  electric  and 
hand  power  travelling  cranes,  electric  and  pneumatic  hoists, 
overhead  track  systems,  bucket  handling  cranes  and  railway 
cranes  manufactured  by  this  company.  The  Canadian  works 
of  the  firm  are  at  Walkerville,  Ont.,  where  every  facility  is 
provided  for  handling  crane  work  from  the  lightest  char- 
acter to  the  heaviest.  The  many  large  and  important  instal- 
lations shown  in  the  catalogue  attest  the  reputation  of  the 
lirm's  products. 


More  than  one  leading  Canadian  firm  took  advantage  of 
the  inauguration  of  the  new  Parcel  Post  in  Canada,  but  prob- 
ably none  made  so  much  of  the  opportunity  as  The  Pedlar 
People  of  Oshawa,  manufacturers  of  all  kinds  of  sheet  metal 
products.  On  the  opening  date  they  dispatched  to  the  lead- 
ing architects,  contractors,  builders  and  jobbers  throughout 
Canada,  a  large  number  of  sample  pieces  of  Pedlar's  Square 
Conductor  Pipe.  This  pipe  fits  admirably  to  any  style  of 
architecture  and  is  so  heavily  galvanized  as  to  be  unaffected 
by  moisture.  Owing  to  its  peculiar  construction  it  will  not 
burst  through  freezing. 

An  illustrated  descriptive  catalogue  of  the  excavating 
machinery  placed  upon  the  market  by  Messrs.  Pawling  & 
Harnischfeger  Company,  of  Milwaukee,  Wis.,  will  be  of  in- 
terest to  contractors  and  others  who  recognize  the  urgent 
need  of  a  cheaper  method  of  taking  out  earth.  The  ma- 
chines are  described  as  being  of  the  highest  workmanship 
and  combining  therewith  unusual  simplicity  and  ease  in 
operation.  "P.  &  H."  machines  are  built  in  various  sizes  to 
meet  the  requirements  of  different  classes  of  work.  The 
pamphlet  is  fully  informative,  containing  detailed  specifica- 
tions of  the  equipment  and  a  full  list  of  sizes  and  approxi- 
mate weights.  The  illustrations  are  illuminating  as  to  some 
of  the  applications  of  these  excavators. 

Bond  in  Brick  Work 

"Bonds  and  Mortars  in  the  Wall  of  Brick,"  is  the  title 
of  an  attractively-illustrated,  informative  book  received  from 
the  Hydraulic-Press  Brick  Company,  makers  and  distributers 
of  Hy-tex  face  brick,  St.  Louis,  Mo.  The  object  of  the  book 
—and  it  is  admirably  fulfilled— is  to  show  the  artistic  possi- 
bilities of  the  material  bound  up  in  the  workmanship.  It  is 
pointed  out  that  design  in  brickwork  is  based  upon  an  accur- 
ate knowledge  of  the  mechanical  processes  of  the  bond.  Es- 
pecial care  is  taken  to  differentiate  between  bond  and  pal- 
tern.  From  the  same  company  we  have  received  a  copy  of 
"Brick  Scale  Tables,"  with  explanatory  notes  for  the  de- 
signer in  brickwork.  These  tables,  as  well  as  the  booklet 
"Bonds  and  Mortars,"  are  designed  to  eliminate  the  laborious 
detail  incidental  to  the  preparation  of  drawings  for  a  brick 
structure.  Too  often  the  designer  has  been  deterred  from 
the  use  of  an  otherwise  very  desirable  bond  and  pattern  by 
the  real  difficulties  that  lie  in  adjusting  the.  brick  units  to 
the  wall  dimensions,  and  has  thus  lost  one  of  the  finest  and 
subtlest  artistic  effects  which  legitimately  come  within  the 
range  of  his  profession. 

The  Hydraulic-Press  Brick  Company  are  known  as  the 
largest  makers  of  face  brick  in  the  world.  They  have  four- 
teen offices  and  twenty-three  manufacturing  plants  distri- 
buted   throughout    the    world. 
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Making  the  Truck  Pay 

By  H.  D.  Pratt,  Engineer,  Link- Belt  Company. 

THE  motor  truck  has  come  to  stay.  Its  ability  to 
carry  bull<  material  long  distances  in  quantities  un- 
heard of  ten  years  ago,  and  at  a  high  rate  of  speed, 
makes  it  possible  to  materially  reduce  the  cost  of 
transporting  large  quantities  of  stone,  coal,  sand,  gravel,  etc. 
The  speed  of  travel  is  high  as  compared  with  the  horse-drawn 
vehicle.  The  unloading  is  automatic,  the  body  being  dumped 
by  the  mere  turn  of  a  lever  by  the  truck  operator.  In  many 
cases  the  truck  is  loaded  from  an  overhead  chute,  but  more 
often  the  material  to  be  moved  lies  on  the  ground  in  storage 
piles,  not  only  in  regular  storage  yards,  but  in  streets,  roads 
and  wherever  most  convenient  to  store.     The  loading  of  this 


Fig.  1. — Portable  wagon  and  truck  loader. 

material  frojii  ground  storage  piles  becomes  a  different  mat- 
ter. The  high  cost  of  loading  auto  trucks  with  material 
carried  on  ground  storage  is  one  of  the  factors  which  have 
retarded  the  sale  of  trucks  for  this  work. 

The  truck  which  is  so  quick  and  convenient  for  handling 
several  tons  at  a  load,  must  necessarily  be  high  to  hold  the 
load.  Shovelling  by  hand  means  that  the  truck  spends  more 
than  half  its  time  waiting  at  the  storage  pile  to  be  loaded,  and 
between  trucks  the  shovelling  gang  is  idle.  A  good  average 
day's  work  for  a  shoveller  is  20  tons  of  gravel,  less  of  stone, 
and  slightly  more  of  sand.     Not  only,  is  the  truck  standing 


idle  while  being  loaded,  but  the  loading  by  hand  costs  8  to 
12  cents  a  ton.  Here  is  a  bad  leak  in  what  should  be  an  up- 
to-date  and  efficient  job  of  handling. 

The  portable  wagon  and  truck  loaders  effectively  stop 
this  leak.  Fig.  1  shows  how.  A  bucket  elevator  is  mounted 
on  large  wheels,  and  with  power  supplied  by  a  motor  or  gaso- 
line engine,  will  load  sand,  gravel  or  coal  at  the  rate  of  a 
ton  a  minute.  The  truck  driver  trims  the  truck  with  a  shovel, 
and  one,  two  or  three  men,  depending  on  the  nature  of  the 
material  to  be  handled,  trim  and  feed  to  the  loader.  This 
combination  will  load  the  truck  at  a  cost  of  2^  cents  to  & 
cents  per  ton,  the  higher  cost  being  that  of  handling  crushed 
stone,  with  coal  at  the  low  end,  and  sand  and  gravel  following 
in  order.  The  saving  of  about  G  cents  per  ton  thus  effected 
is  a  large  item  in  these  days  of  close  margins  and  competi- 
tion, and  marks  the  loader  as  a  useful  and  necessary  adjunct 
of  the  motor  truck. 

There  is  also  a  growing  demand  for  a  further  combina- 
tion of  truck  and  loader,  namely,  a  truck  with  loader  eleva- 
tor mounted  on  the  rear  end  of  the  body,  arranged  to  lower 
into  a  storage  pile  when  the  truck  is  backed  up  to  it,  and 
also  to  raise  clear  of  the  ground  when  not  in  use.  The  eleva- 
tor is  supported  independently  of  the  dumping  body,  and  is 
driven,  through  a  clutch,  by  a  connection  to  the  truck  trans- 
mission. This  combination  results  in  a  truck  which  can  be 
loaded  by  its  driver  with  or  without  a  helper  in  a  few  minutes, 
and  does  away  entirely  with  the  necessity  for  a  loader-opera- 
tor who  is  idle  between  trucks. 

The  loaders  described  above  are  made  by  the  Link-Belt 
Company,  Philadelphia  and  Chicago. 


A  concise,  attractive  catalogue  received  from  Messrs. 
Canadian  Billings  &  Spencer,  Limited,  Welland,  Ont.,  shows 
details  of  wrenches  and  machine  goods  made  by  this  firm 
and  contains  an  enumeration  and  description  of  the  other 
goods  manufactured.  The  business  of  this  concern  has  de- 
veloped rapidly  since  its  inauguration  in  1907  and  this  cata- 
logue, the  first  issued  by  the  company,  is  of  much  interest. 
The  various  tools  are  carefully  illustrated,  concisely  des- 
cribed and  indexed,  and  the  booklet  constitutes  a  ready  refer- 
ence to  the  firm's  products.  In  order  to  finish  their  forgings 
to  meet  the  requirements  of  their  customers,  the  company 
have  installed  a  powerful  electric  welding  machine  which  en- 
ables them  to  undertake  all  manner  of  electric  welding.  The 
equipment  of  the  plant  includes  bull-dozing  and  heading 
machinery. 


Fig.  2. — Portable  wagon  and  truck  loader  in  operation 
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.^^■m^  1  i    Tf^    esTABLisHto  1888  Unsavory  Contract  Procedure 

M  j'^^\\^^^\m^\    I Mf^^^f\ 'W%t\  X"^  7"'"'  '"-"'"^  "^'^''^  ''  ^s'^tion  of  tlie  contracting  com- 

■  I     ll  I  I  I  CI  V^L    IXI^I    I  11^1  I  \A/       "i»'iity  "f  London,  Eng.,  is  indignant  over 

M\^_HH  V*^^**   £  l^'V/\/J,   Vl        T  ▼         the  action  of  the  Borough  Council  of  Ber- 

^^^>.  _  ?^  ,  mondsey,   a    suburb   of   the    metropolis,   in 

<^  F*T|/\iTippi»iriA     I^PVIPW^  permitting  the  lowest  bidder  for  a  certain  building  to 

*     l--ll^mV,Vl  lllj^     IVV-VIV^TY  amend  his  tender  to  the  extent  of  some  five  hundred 

dollars.    Such  conduct  on  the  part  of  a  public  body  is 

„ X,    ,    ,,,   .       ,      „  severely  condemned,  it  ])eing  held  that  such  a  policy 

Published  Each  Wednesday  By  ;^  ,5,^^,^  ^^  ^^^^^^^^  j,^^  f.^i^,^  ^^  contractors  in  public 

HUGH   G.    Maclean,  LIMITED  tendering 

The  defence  is  that  the  accepted  tender  was  a  great 

HUGH  C.  MacLEAN,  Winnipeg,  President.  ^^^\  \o^qx  than  the  next  bid  and  that  the  authority 

THOMAS  S.  YOUNG,  General  Manager.  ^jj^j  ^qj  desire  to  take  advantage  of  an  obvious  mis- 

HEAD    OFFICE   -    -    230    King    Street    West,    TORONTO  take. 

Telephone  A    929  ^^^^  '''^""'^  '^"^^  I'^''^  '"  ^°'^^'  contractmg  procedure 

in  England,  but  we  cannot  refrain  from  commenting 

briefly    upon    this   practice    as    illustrating   something 

MONTREAL  -  Telephone  Main  2299  -  119  Board  of  Trade  ^^  ,jg  avoided  in  Canada,  more  particularly  since  it  is 

WINNIPEG  -  Telephone  Garry  856  -  302  Travellers'  Bldg.  generally  contended  that  the  ethics  of  contracting  in 

VANCOUVER    -    Tel.   Seymour  2013    -    Hutchison    Block  J'.ngland  occupy  a  higher  plane  than  on  this  side  of 

NEW  YORK     -     Tel.   3108   Beekman     -     Tribune   Building  thewater.  .      ,  ,  ,     .  ^  ,     .^ 

^rT,^.^^        -„,„,,,  T,       ,      ^      T^.j  iendenng  is   largely    speculative,   and   as   such   it 

CHICAGO    -    Tel.  Randolph  6018    -    659  Peoples  Gas  Bldg.  .-an  never  be  whollv  above  su.spicion  ;  Init  any  recogni- 

LONDON,  ENG.    -------  3  Regent  Street,  S.W.  ti„„  j,f  t^j^  qj,   t|-,e  part  of  authorities— any  latitude 

which  admits  of  such  an  easy  resort  as  tampering  with 

SUBSCRIPTION    RATES  bids  after  they  have  been  sent  in,  should  be  strictly 

Canada  and   Great   Britain,  $2.00.     U.   S.   and   Foreign,   $3.00.  tabooed.      We   do   not    hold   for   one    moment    that    an 

Single  copies  10  cents  authority  should  have  no  power  of  discrimination  in 

the  matter  of  releasing  a  man  from  his  bid ;  because. 

Alphabetical   Ipi^e^jO'   Advertisers  obviously,  it  would  be  poor  policy  to  hold  him  to  an 

inordinately  low  figure  and  run  the  risk  of  an  inferior 

Vol.  28  March  ii,  1914  No.  10  job,   scamped  workmanship,   or   fraud   in   some   other 

guise.    What  we  contend  is  that  a  substantial  claim  to 

unwitting    error   once    established    the    award    should 

Principal   Contents  l^ass  to  the  next  lowest  bidder — in  other  words,  "the 

Unsavory  Contract  Procedure 285  lowest  bidder  but  one." 

r.     ■  .  T7  .•      .      •     r-     ^      .  00-  Some  years  ago,  by  the  way,  the  London  Corres- 

Engineers    Estimates   m   Contracts ^8l>  ,       r   ,i-      •  1         1  1   .^^        ■  1  i-   1     j    • 

pondent  of  this  journal,  whose  letter  is  published  in 

Are  Engineering  Prospects  Improvmg?     .....     286  ^^^^her  column,  came  forward  with  a  suggestion  that 

Should  Engineers  Describe  their  Failures? 286  contracts  should  be  awarded,  not  to  the  lowest  bidder, 

Substructural   Bridge  Work  by  Pneumatic  Method..    287-2'J:!  but  to  the  lowest  bidder  but  one.     The  case  that  has 

Municipal  Sliding 293  arisen  at  Bermondsey  would  appear  to  be  an  argument 

in  favor  of  putting  this  suggestion  into  effect. 

Mouthpiece  for  Suction  Dredges 29:!  ,-..,..  '  '  ,,  1         1        .,1 

Certainly  it  is  an  outrage  upon  those  who  play  the 

Progress,    Design    and    Construction    of    the    new    Wei-  ^.^^^^^  j^^  ^^^^  ^^^^^  ^^  ^j,^;^^  ^^^^,   addition  or  subtrac- 

land  Canal 294-298  ^j^^^  once  the  hands  have  been  shown. 

(Staff  Article)  

Requirements  and  Scope  of  the  Consulting  Engineer  in  o     ^'  »   tt    «.•         ^         •„    r^„„*-„~*„ 

Waterworks  Practice 299-301  Engineers    Estimates  in  Contracts 

Reinforced  Concrete  Bridge  at  St.  Catharines,  Ont.   . .  ,     302  ^  |  AH  E  relation  between  contractors  on  the  one  side 
(Staff  Article)  I  '"i''  municipalities  and  their  engineers  on  the 

,,     .        •       T     ■      •      ,     ^,j  T      J  .,>■.        -■-         other  is  one  which  has  of  late  years  received 

Engineering  1  opics  in  the  Old  Land )i'.>  .  . .       .  •  1     ^  ii  •       ^-n  i 

*  /T       ,       ^-  1         ,  considerable  attention ;  but  there  IS  still  much 

(London  Correspondence)  ,11  1     r  ^i  1    i-  -n    i  1     j 

to  be  done  before  these  relations  will  have  reached 

A  Practical  Discussion  of  Estimating  Methods  in  liuild-  ,1,,,  p^j,,^  where  they  are  fair  to  all  parties  and  adapted 

ing  Work 304  to  securing  the  best  results.    There  is  still  a  tendency  , 

By  Henry  A.  Hoyt  ^„l  the  part  of  the  city  to  consider  the  contractor  as 

Hydraulic  Dredge  for  Arrow  Lakes.  B.C 305  more  or  less  of  a  highwayman  with  whom  it  is  iinfor- 

Structural  Features  of  the  McLeod  Bldg.,  Edmonton..     300  tunately   necessary  to   have  occasional   dealings;  and 

,,.  .  ,  Til     ■       nr  X    •  1    r      ,■  .    71      1  m-  there  are  still  engineers  not  possessed  of  that  judicial 

Mixing  and  Placing  Materials  tor  Concrete  Roads iOi  .   .        .  /^  1  .     .   1      ..1      j-  ■■     ^• 

si)irit  with  which  they  should  undertake  the  functions 

Canadian    National   Association   of   lUiildcrs'    Exchanges  .^f    unprejudiced    arbitrator    with    which    they    are    en  ■ 

Report  of  the  Annual  Convention  ot  the  Western  dowed  by  most  contracts,  says  the  Municipal  Journal. 

Section 30 )  .       .         .....       ,    .  , 

One  ])oint  in  winch  it  is  claimed  the  engineers  are 

Montreal   Water   Conduit— Experts'   Findings   and    Re-  ,.„f.^i,.  ^^  ^i,,,  contractors  in  many  cases  is  that  of  the 

commendations !io  engineers' estimates  of  quantities  and  costs — either  by 

Personal  Mention 311  not  giving  them  or  by  an  unfair  use  of  them.    In  fact. 

Constructional,  Railroad  and  Industrial  News 312-311  a  prominent  contractor  calls  attention  to  the  custom 
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of  asking  for  a  lump  bid  for  a  piece  of  work  for  whicli 
the  plans  and  specifications  are  submitted  but  requir- 
ing the  contractor  to  figure  out  the  quantities  himself. 
This,  he  states,  is  unfair  to  the  contractor,  as  an  error 
on  his  part  in  figuring  out  the  quantities  would  either 
cause  his  bid  to  be  too  high  and  thus  deprive  him  of 
the  contract,  or  else  it  would  be  too  low  and  cause  him 
to  lose  money  on  the  work.  Moreover,  he  believes  that 
it  would  contriI)ute  to  collusion  between  contractors, 
in  that  they  would  naturally  compare  notes  as  to  quan- 
tities and  thus  open  the  way  to  a  "gentlemen's  agree- 
ment" as  to  prices,  to  the  disadvantage  of  the  city. 
In  most  cases  the  engineer  has  already  calculated  the 
quantities,  and  there  would  seem  to  be  no  good  rea- 
son why  he  should  not  state  them. 

The  more  common  method  (in  this  country,  at 
least)  is  for  the  engineer  to  state  the  estimated  quan- 
tities of  each  item  and  compare  the  bids  on  the  basis 
of  such  quantities.  It  is  generally  provided,  however, 
that  these  quantities  may  be  increased  or  decreased 
during  the  construction  of  the  work,  and  in  the  major- 
ity of  contracts  no  limit  is  placed  to  such  change. 
Ordinarily  little  exception  can  be  taken  to  this  meth- 
od, since  it  must  be  realized  that  in  most  work  it  is 
impossible  to  fix  beforehand  the  exact  quantities  of 
each  item  necessary  to  complete  the  work.  Contrac- 
tors have  complained,  however,  that  this  clause  per- 
mits altogether  too  much  freedom  to  the  city,  and  that 
a  certain  item  could  be  increased  not  only  five  or  ten 
])er  cent.,  but  ten-fold  or  more,  or  could  be  similarly 
diminished  in  quantity.  Thus,  for  instance,  a  con- 
tractor might  assemble  on  the  ground  an  expensive 
equipment  for  removing  rock  from  water  pipe  trenches, 
only  to  have  the  city  decide  after  the  work  was  begun 
to  alter  the  route  of  the  trench  so  as  to  avoid  rock 
cuttnig  altogether,  in  which  case  the  contractor  gels 
no  return  for  extensive  rock  work.  It  would  seem 
only  just  to  the  contractor  to  set  a  limit  to  the  amount 
by  which  the  quantity  of  any  item  could  be  increased 
or  decreased  ;  and  then,  if  it  is  necessary  to  exceed  this 
limit,  to  have  the  additional  amount  come  under  the 
head  of  special  work,  the  allowance  for  which  is  to  be 
agreed  upon  by  mutual  consent  or  arbitration,  or  by 
prices  or  allowances  fixed  in  the  contract. 


Are  Engineering  Prospects  Improving? 

DURING  the  last  few  years  the  history  of  en- 
gineering appointments  in  Canada  has  been 
anything  but  encouraging,  and  upon  more 
than  one  occasion  we  have  felt  constrained 
to  write  in  a  pessimistic  vein  concerning  the  prospects 
offered  by  the  profession  under  existing  conditions ; 
so  that  having  obtained  a  like  consolation  from  a  per- 
usal of  some  editorial  observations  on  the  part  of  the 
Engineering  Record  we  are  only  too  pleased  to  pre- 
serve the  essence  of  that  journal's  sentiments.  The 
Engineering  Record  finds  that  the  average  engineer 
is  better  paid  than  members  of  the  clerical,  legal  and 
medical  professions  and  considers  that  the  outlook  is 
steadily  growing  better.    We  quote  our  contemporary : 

"Good  salaries  arc  more  and  more  likely  to  come  to 
competent  men  as  the  public  realizes  more  and  more  the 
importance  of  their  services  from  the  standpoint  of  sheer 
economy,  if  nothing  better.  Still  greater  cause  for  encour- 
agement is  to  be  found  in  the  demand  for  men  of  first-class 
engineering  training  in  responsible  executive  positions.  Mr. 
VVaitc,  the  city  manager  of  Dayton,  is  a  good  example  of  the 
kind  of  fortune  that  is  more  and  more  likely  to  come  the 
engineer's   way.      With    the   present    trend   of   business   such 


opportunities  are  sure  to  develop  more  frequently.  The 
whole  engineering  profession,  for  example,  should  have  re- 
joiced when  one  of  their  brotherhood  found  his  way  to  the 
head  of  the  biggest  electrical  company  in  the  country.  Every 
large  enterprise  in  the  future  will  have  to  depend  on  a  high 
grade  of  technical  ability  in  executive  positions.  High 
finance  is  somewhat  less  popular  than  it  was,  and  the  plain 
stockholders  are  beginning  to  look  about  for  men  of  tried 
ability  to  take  the  place  of  clever  jugglers  of  securities.  The 
spell  is  l)eginning  to  work,  although  slowly,  and  unless  all 
signs  go  awry  the  next  decade  will  see  many  big  concerns 
getting  down  to  first  principles  and  depending  on  men  who 
know  how  to  do  things  superlatively  well  in  their  own  lines 
of  activity.  Engineering,  therefore,  is  going  to  look  up  in- 
stead of  down,  and  the  men  who  are  now  showing  their 
capacity  in  minor  positions  have  a  better  chance  than  ever 
of   finding   their   reward." 


Should  Engineers  Describe  Their  Failures? 

O.XCIi  more  our  Chicago  contemporary.  Engi- 
neering and  Contracting,  returns  to  a  discu.s- 
sion  of  this  subject  upon  which  we  commented 
in  our  issue  of  January  21  inider  the  heading 
"My  Greatest  Mistake."  Taking  issue  with  us  in 
our  contention  that  the  idea  was  all  right  in  theory, 
but  that  it  was  impracticable  and  that  few  members 
of  the  engineering  profession  would  survive  any  pub- 
licity given  to  their  greatest  mistakes,  our  contempor- 
ary makes  out  such  an  excellent  case  that  we  are  onl\' 
t(«)  ])leased  to  quote  the  pith  of  the  arguments  ad- 
duced : 

"To  illustrate  the  character  of  failure  which  we  had  in 
iiiiiid  let  us  assume  that  an  engineer  designs  a  concrete  dam 
along  well  recognized  lines  for  the  greater  part  but  differ- 
ing somewhat  from  other  dams  in  some  important  detail, 
for  example,  in  the  design  of  the  flood  gates.  Let  us  sup- 
pose, also,  that  the  design  of  the  gate  adopted  seems  to  give 
promise  of  doing  good  service,  and  of  possessing  certain 
advantages  over  older  types.  Again,  suppose  that  the  de- 
signer describes  his  design  in  an  article  contributed  to  some 
technical  journal  and  calls  particular  attention  to  the  flood 
gate  by  illustrations  and  descriptive  matter.  Now  our  point 
was  that  should  the  gate  prove  deficient  when  put  to  the 
test  the  designer  should  give  the  same  publicity  to  that  fact 
that  he  gave  to  the  first  statement  of  what  he  believed  hii 
design  would  accomplish.  We  cannot  think  that  our  sug- 
gestion is  impracticable  or  that  its  adoption  would  injure  the 
reputation  of  the  designer  among  thinking  men  who  realize 
that  mistakes  of  this  nature  are  being  made  frequently  and 
by  everybody  who  does  much  work. 

"Our  contemporary*  uses  in  an  illustration  of  its  views 
of  the  broader  aspect  of  the  description  of  engineering  fail- 
ures a  reference  to  making  a  "mess"  of  the  engineering  for 
a  city's  water  supply.  A  failure  which  can  be  characterized 
as  a  "mess"  is  usually  described  by  others  and  unless  the 
designer  desires  especially  to  state  his  side  of  the  case  there 
is  little  left  for  him  to  say.  Moreover,  "messes"  of  engi- 
neering work  need  no  longer  be  made  by  those  who  will 
take  the  trouble  to  become  well  grounded  in  such  funda- 
mentals as  the  text-books  set  forth.  If  an  engineer  makes  a 
failure  of  a  system  of  pipe  sewers  it  can  have  but  slight  in- 
terest to  the  profession  as  a  whole,  for  thousands  of  engi- 
neers are  now  entirely  competent  to  carry  such  works  to  a 
successful  completion.  But  if  an  engineer  tries  out  a  new 
type  of  sewage  tank  and  it  fails  his  reputation  will  not  suffer 
from  a  recital  of  his  apparently  sound  reason  for  adopting 
the  design  and  a  statement  of  the  tank's  failure  to  accomplish 
the  results  desired." 
•  Contract  Record. 
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Substructural    Bridge    Work    by    the    Pneu- 
matic  Method 


DURING  the  last  few  years  the  substructures  of 
a  number  of  important  bridges  have  been 
built  by  the  pneumatic  method,  the  reasons 
for  the  adoption  of  which  in  a  number  of 
noteworthy  cases  are  explained  in  this  article.  At 
the  outset,  reference  may  be  made  to  an  article  relat- 
ing to  the  substructure  of  the  new  C.  P.  R.  bridge 
over  the  Red  River,  published  in  our  issue  of  Janu- 
ary 21,  and  to  the  article  on  the  Mud  Lake  bridge  m 
our  issue  of  January  28.  The  data  here  given  are  in 
part  supplementary  to  the  descriptive  matter  con- 
tained in  the  above-mentioned  articles,  but  the  intro- 
ductory  portion   is   an   entirely   original   feature,   sev- 


of  construction,  but  it  is  possible  to  build  the  struc- 
ture where  all  other  methods  would  fail. 

To  emphasize  the  importance  of  this  method  it 
might  be  well  to  classify  foundations  in  ^general  in 
the  order  of  their  relative  cost,  provided  ,however, 
conditions  are  favorable  for  the  use  of  the  class  or  type 
selected.  Class  1. — Spread  footings.  Class  2. — Piles. 
Class  3. — Piers  constructed  by  the  open  method.  Class 
4. — Piers  constructed  by  pneumatic  method.  Class  5. 
—Piers  constructed  by  a  combination  of  Classes  3  and 
4. 

Foundations  under  Class  1,  spread  footings,  are 
usually  placed  on  the  soil  a  few  feet  below  the  ground 


leneral  view  ot  the  bridge  under  construction  at  harnson  Njihs,  b.  C.     hor  general  elevation  of  this  bridge  see  Fig.  3, 

page  288,  and  for  description  see  page  291. 


I 


eral  new  structures  are  described  and  the  whole  is  illus- 
trated with  illustrations  furnished  expressly  for  this 
journal.  The  article  is  abstracted  from  a  paper  given 
last  month  by  Mr.  John  W.  Doty,  Vice-President  and 
General  Manager,  Foundation  Company,  Limited, 
Montreal,  before  a  general  section  meeting  of  the 
Canadian  Society  of  Civil  Engineers. 

The  Pneumatic  Method 

During  the  past  few  years  the  following  bridge 
sulistructures  have  been  constructed  by  this  method : 
two  bridges  over  the  Red  River  at  Winnipeg;  Ijridge 
over  the  St.  Lawrence  River  near  Lachine ;  bridge 
over  the  Harrison  River  at  Harri.son  Mills,  B.C. ; 
bridge  over  the  St.  Lawrence  River  near  Quebec ; 
bridge  over  Mud  Lake,  near  Perth,  Ont. 

The  pneumatic  method  has  been  developed  to  meet 
treacherous  water  and  soil  conditions,  and  to  insure 
the  founding  of  a  structure  on  a  suitable,  properly 
prepared  bottom  in  the  shortest  possible  time  and  for 
the  minimum  cost  considering  the  conditions  en- 
countered.   It  is  naturally  the  most  expensive  method 


level.  This  class  of  foundation  may  be  subdivided  in- 
U)  the  following  types  : — timber  grillages  ;  concrete 
footings;  reinforced  concrete  footings;  steel  grillages 
imbedded  in  concrete. 

l'"()undations  under  Class  2,  pile  structures,  are  gen- 
erally used  where  the  material  at  the  bottom  of  the 
footing  is  not  capable  of  supporting  the  load  and  it 
becomes  necessary  to  drive  piles  to  some  better  strata 
of  material  in  order  to  obtain  a  safe  support.  This 
class  of  foundation  may  be  subdivided  into  the  fol- 
lowing types : — sand  piles ;  wooden  piles ;  concrete 
piles  moulded  in  the  ground ;  concrete  piles  built  up, 
seasoned  and  then  placed ;  steel  tubular  piles  driven 
and  filled  with  concrete. 

Class  3,  piers  constructed  by  open  method.  These 
foundations  are  usually  carried  a  considerable  depth 
below  the  general  ground  level  to  hardpan  or  rock, 
and  can  be  subdivided  into  the  following  types : — tim- 
ber sheet  pile  constructed  cofferdam ;  steel  sheet  pile 
constructed  cofferdam ;  timber  or  steel  boxes  built 
up  and  sunk  as  excavation  is  made ;  timber-lined  con- 
struction, or  where   the  sides  of  the  excavation  are 
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lined  with  timber  as  tlie  excavation  is  made ;  caissons 
built  and  lilled  with  concrete  before  sinking;  mono- 
lithic concrete  caissons  which  are  moulded  before 
sinking. 

Class  4,  piers  constructed  by  pneumatic  method, 
are  usually  carried  a  considerable  depth  below  the 
general  level  of  hardpan  or  rock,  but  the  limit  of  depth 
to  which  this  method  is  practical  is  100  feet  below 
water  level.  This  method  can  be  divided  into  the  fol- 
lowing types: — caissons  built  of  timber  or  steel, filled 
with  concrete  before  sinking;  monolithic  concrete 
caissons  which  are  moulded  before  sinking. 

Class  5,  piers  constructed  by  a  combination  of 
Classes  3  and  4.  The  two  last  types  of  Class  3  referred 
to  can  be  readily  commenced  by  the  open  method 
and  completed  by  the  pneumatic  method. 

The  principal  conditions  governing  the  selection 
of  the  class  and  type  of  any  foundation  for  any  parti- 
cular purpose  are  as  follows: — (1)  the  magnitude  and 
distribution  of  the  loads  to  be  supported;  (2)  the  na- 
ture of  the  soil  on  the  proposed  site ;  (3j  the  depth  to 
rock  or  to  suitable  bearing  material  below  the  water 
level;  (4)  the  elevation  of  water  level;  (5)  the  value 
of  the  structure  to  be  supported ;  (6j  the  surrounding 
conditions,  such  as  adjoining  structures;  (7)  speed  of 
completion;  (8)  the  possibility  of  the  disturbance  of 
the  material  in  which  the  foundation  is  resting;  (9) 
the  economy  of  construction. 

The  type  of  foundation  selected  for  any  particular 
purpose  should  be  the  one  that  safely  fulfils  all  the 
above  conditions  and  is  the  cheapest  to  construct. 

The  importance  of  the  foundations  for  structures 
makes  it  imperative  that  the  engineer  should  take  a 
conservative  attitude  in  selecting  the  type  to  be  used. 
Time  limits  the  discussion  in  detail  of  the  advantages 
and  disadvantages  of  each  particular  type  of  founda- 
tion. However,  it  might  be  well  to  note  the  reasons 
for  the  failures  of  some  of  these  types. 
Class  1. — Overloading  the  soil. 

Placing  footings  on  a  soil  overlying  a  soil  of 
lesser  bearing  value. 
Designing  eccentric  footings  and  not  taking 
into  consideration  the  maximum  pressure 
due  to  the   load   not   being   evenly   distri- 
buted. 
Designing  reinforced  concrete    footings    on 
the  assumption  that  the  pressure  will  act 
uniformly  on  the  soil,  no  allowance  being 
made  for  the  lack  of  uniformity  of  the  soil. 
Placing  heavy   loads  on  reinforced  concrete 
footings  where   they   are   extended   below 
the  water  level. 
Not  carrying  footings  deep  enougn   to  pre- 
vent frost  action. 
Not  carrying  footings  deep  enough   to  pre- 
vent undermining  by  scour. 
Not    carrying    the    footing   deep    enough    to 
provide    protection    against    the    material 
under  the  footing  being  disturbed  by  ad- 
joining construction  operations. 
Class  2. — Wooden  piles  which  have  not  been  driven  to 
a  firm  underlying  stratum  or  driven  to  a 
sufficient  penetration. 
Wooden    piles    which    are    overdriven    and 

broken. 
Where  a  great  many  piles  are  driven  at  close 
centres  it  is,  in  many  cases,  impossible  to 
drive  all  the  piles  to  a  firm  stratum  on  ac- 
count of  compressing  the  upper  strata.    A 


readjustment  of  the  soil  might  take  place 
and  permit  the  structure  to  settle,  as  all 
the  piles  were  not  driven  to  a  firm  under- 
lying stratum. 
A  steel  tubular  pile  is  as  a  rule  overloaded 
and  no  allowances  made  for  the  reduced 
bearing  value  when  the  exposed  steel  has 
deteriorated,  also  due  to  the  impracticabil- 
ity of  founding  the  bottom  of  the  pipe  on  a 
material  capable  of  supporting  the  usual 
overload. 
Class  3. — Failure  of  this  class  usually  occurs  when  the 
foundations  have  not  been  founded  on  a 
suitable  bottom,  due  to  the  impossibility 
of  properly  cleaning  it  off  on  account  of 
the   large   quantities   of  water  which   are 
encountered. 
Failures  due  not  to  the  completed  founda- 
tion themselves  but  to  the  fact  that  the 
method  of  construction  would  not  prevent 
the  flow  of  material  which  will  probably 
cause  damage  to  the  adjoining  property, 
especially  if  the  water  or  soil  conditions 
are  treacherous. 
Failure  or  the  impracticability  of  construct- 
ing this  type  of  foundation  where  large 
quantities    of    water    are    encountered,    or 
the  nature  of  the  soil  is  such  that  the  ac- 
tion of  the  water  on  the  soil  will  cause  it 
to  flow,  making  the  conditions  impossible 
to  reach  the  assumed  bearing  elevation. 
Class  4. — Failures  in  this  class  are  due  only  to  poor 
workmanship    or    unavoidable    accidents, 
but  these,  with  the  present  day  methods, 
are  very  improbable. 
From  the  above  data  it  will  be  noted  that  the  pneu- 
matic method  is  classified  as  the  most  expensive,  but 
one  that  overcomes  the  difiiculties  in  reaching  a  suit- 
able footing  and  permits  the  proper  preparation  of  the 
bottom  on  which  to  found  the  structure,  and  the  con- 
struction below  adjoining  structures  where  water  and 
soil  conditions  are  serious,  without  damage  to  the  ad- 
joining structures. 

The  pneumatic  method  has  developed  during  the 
last  fifty  or  sixty  years  with  the  advent  of  the  heavy 
and  expensive  structures.  It  might  be  of  interest  to 
nt)le  that  this  method  is  derived  from  the  principles 
used  in  the  diving  bell.  This  appliance  was  conceived 
by  the  ancient  Greeks,  developed  and  used  in  America 
for  the  first  time  on  bridge  substructure  work  about 
the  year  1860,  the  present  method  having  been  worked 
out  during  the  last  fifty  years. 

It  might  be  of  interest  to  explain  briefly  the  prin- 
ciples of  this  method.  A  pneumatic  pier  usually  con- 
sists of  three  parts,  the  working  chamber,  the  shaft 
and  the  cofferdam.  To  this  structure  should  be  added 
the  equipment  necessary  to  control  the  air  pressure, 
which  is  the  air  shaft,  air  lock  and  air  supply  pipe  line. 
The  working  chamber  can  be  explained  as  an  inverted 
I)ox  with  an  open  bottom,  on  which  is  placed  a  portion 
(if  the  concrete  shaft,  and  extending  above  and  around 
the  perimeter  of  this  concrete  shaft  is  the  coflFer- 
dam.  The  steel  air  shafting  is  built  into  the 
concrete  shaft  and  connects  the  working  chamber 
with  the  air  lock.  The  working  chamber,  air  shaft 
and  air  lock  are  designed  to  withstand  safely  pressures 
of  at  least  50  lbs.  per  square  inch,  which  is  the  practi- 
cal limit  of  the  pneumatic  method. 

The  air  lock  consists  of  a  shell  with  two  diaoiiram 
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plates  to  which  are  suspended  two  doors.  These  doors 
permit  the  passing  of  men  and  materials  from  the  at- 
mospheric pressure  to  the  increased  pressure  in  the 
working  chamber  without  allowing  any  appreciable 
decrease  of  the  higher  air  pressures  in  the  working 
chamber.  In  addition  to  the  equipment  on  each  cais- 
son, it  is  necessary  to  operate  an  air  compressor  plant. 
The  above  outline  gives  the  principle  of  the  meth- 
od and  equipment  for  operation,  and  shows  the  reason 
for  the  expense  in  constructing  work  by  this  method. 

Red  River  Bridge  No.  2 

The  first  work  to  be  discussed  is  the  construction 
of  the  piers  for  Red  River  Bridge  No.  2,  at  Winnipeg. 
Fig.  1  gives  the  elevation  of  the  bridge,  showing  the 
depth  of  water  and  the  depth  to  rock,  also  the  nature 
of  material  on  the  site  overlying  the  rock.  In  general, 
the  water  in  the  river  is  approximately  28  feet  in  depth, 
while  the  rock  is  about  62  feet  below  water  level.  The 
soil  overlying  the  rock  varies  from  a  stifif  clay  on  the 
east  bank  to  a  fine  flowing  sand  on  the  west  bank,  and 
in  certain  places  both  of  these  materials  were  found  in 
diiiferent  strata.  Generally  speaking,  the  soil  in  and 
about  Winnipeg  flows  or  is  displaced  by  surcharged 
load  or  vibration,  and  although  some  clays  might  be 
loaded  safely  on  the  basis  of  two  tons  per  square  foot, 
the  use  of  spread  footings  would  be  impracticable  for 
a  heavy  or  expensive  structure,  especially  where  vi- 
bration due  to  rolling  stock  would  aggra\'ate  the  con- 
ditions. Also  on  account  of  the  general  movement  of 
the  soil  in  this  vicinity  it  is  not  possible  to  put  a  struc- 
ture of  this  type  on  a  spread  footing  at  any  cost. 

Considering  Class  2  or  pile  type  of  foundations, 
these  were  adopted  for  the  two  abutments  and  piers 
2,  3,  4,  8  and  9,  which  supported  the  flanking  or  fixed 


Fig.  4  —  Typical 
caisson  Harrison 
River  bridge. 


spans ;  but  on  account  of  the  nature  of  the  material  and 
the  general  movement  which  has  been  referred  to,  it 
was  deemed  inadvisable  to  use  this  type  on  piers  5,  6 
and  7,  which  supports  the  drawspan,  and  would  cause 
trouble  and  inconvenience  if  any  settlement  or  move- 
ment took  place,  whereas  on  the  flanking  piers  a  slight 
movement  or  settlement  would  not  seriously  afTect  the 
structure.     For  this  reason   it  was  decided   to  carry 


piers  5,  6  and  7  to  hardpan  or  rock,  which  borings  in- 
dicated would  be  encountered  at  a  depth  of  6j  feet 
below  water  level,  eliminating  Classes  1  and  2. 

Class  3,  dredging  types,  were  considered  inadvis- 
able on  account  of  tne  stiff  clay  and  sand  strata  which 
were  encountered  at  the  site  ot  these  piers.  Stitt  clay 
is  a  material  which  cannot  be  economically  excavated 
from  the  inside  of  a  box  through  any  great  depth  ol 
water.  It  was  inadvisable  to  use  the  oj^en  conerdam 
type  and  excavate  in  the  open,  on  account  of  the  num- 
erous water  bearing  sand  strata  which  were  encoun- 
tered at  depths  which  were  not  economical  for  uii- 
watering.  Also  because  of  the  necessity  of  founding 
the  piers  on  a  uniformly  hard  bottom  in  the  hardpan 
and  at  such  depths  below  water  level,  it  was  imprac- 
ticable to  pump  out  the  cotterdam  in  order  to  make 
this  excavation  in  the  open,  and  dredging  this  nature 
of  material  through  the  water  at  such  depths  is  expen- 
sive and  unreliable. 

Another  item  which  had  to  be  taken  into  considera- 
tion was  the  time  aljowed  to  complete  this  structure. 
The  plans  were  approved  by  the  Government  on  De- 
cember 28th  and  it  was  necessary  that  this  structure 
be  completed  not  later  than  September  1st,  and  an 
open  method,  if  possible,  with  its  numerous  contin- 
gencies with  this  depth  of  water  would  be  uncertain 
and  date  of  completion  not  positive. 

In  conclusion,  the  reason  for  the  adoption  of  the 
pneumatic  method  on  this  work  was: — (i_)  the  loads 
to  be  supported ;  (2j  the  vibrating  load  to  be  support- 
ed; (3)  the  elimination  of  any  possible  settlement  or 
movement  which  might  interfere  with  the  operation 
of  the  drawspan,  necessitating  the  pier  being  founded 
on  good  uniform  hardpan  or  rock;  (4j  the  impracti- 
cability of  dredging  or  excavating  the  clays  to  hard- 
pan  through  the  water  by  any  economical  method; 
(5)  the  impracticability  of  unwatering;  {6)  the  speed 
necessary  in  order  to  insure  completion. 

Pier  No.  6  was  the  largest  and  last  pier  construct- 
ed. The  working  chamber  was  built  on  the  shore  and 
placed  on  the  site  on  the  25th  of  June,  1913.  It  was 
bottomed  by  the  19th  of  August.  This  pier,  which 
contained  3,192  cubic  yards  of  concrete,  was  completed 
in  55  days  from  the  date  the  caisson  was  placed  on  the 
site.  The  total  substructure  was  completed  by  August 
28th,  or  within  eight  month's  time. 

Pier  No.  5  was  constructed  by  the  pneumatic 
method  at  high  water  period.  Pier  No.  7  Was  con- 
structed by  open  method  at  low  water  period.  It  re- 
quired twice  the  length  of  time  as  pier  No.  5  and  was 
considerably  more  expensive. 

Red  River  Bridge  No.  1 

Fig.  2  shows  the  elevation  of  this  bridge,  the  depth 
of  water,  the  distance  to  rock,  and  the  nature  of  ma 
terial  on  the  sjte  overlying  the  rock.  This  structure 
is  within  three  miles  of  the  bridge  known  as  Red 
River  Bridge  No.  2,  and  the  general  conditions  are 
similar,  except  that  the  clay  does  not  contain  layers 
of  sand  as  at  the  site  of  Red  River  Bridge  No.  2.  The 
work  consisted  of  extending  the  piers  of  the  old  bridge 
for  the  purpose  of  double  tracking.  The  old  piers 
were  constructed  by  the  dredging  method  some  years 
ago,  and  the  substructure  required  approximately 
two  years  to  complete. 

The  old  piers  ^Vere  all  carried  to  hardpan  by  the 
open  dredging  method,  except  pier  No.  5,  which  was 
founded  on  piles.  The  reason  for  founding  this  pier 
on  piles  was  on  account  of  the  impracticability  of 
carrying   the   same   to  hardpan   or   rock   by   the  open 
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method  because  of  the  material  flowing  into  the  cais- 
son as  the  excavation  was  being  made,  and  the  impos- 
sibiHty  of  making  progress  in  excavation  sufficient  to 
overcome  the  inflow. 

The  extension  to  piers  No.  1  and  2  was.  built  by  the 
wooden  sheet  pile  method  (Class  3),  which  was  prac- 
tical on  account  of  the  stifl:'ness  and  previous  nature  of 
the  day.  The  extension  to  pier  No.  5  was  founded  on 
piles.  The  excavations  were  made  to  the  elevation 
of  the  old  footing  by  the  use  of  the  steel  sheet  pile  cof- 
ferdams. 

Old  piers  Nos.  3  and  4  were  founded  on  hardpan 
by  an  open  dredging  method  and  the  concrete  was  de- 
posited through  the  water.  The  probability  was  that, 
some  slight  settlement  had  taken  place  during  the  past 
years,  but  had  come  to  rest,  and  the  only  safe  manner 
of  insuring  against  even  a  slight  settlement  of  the  new 
portion  of  the  piers  when  combined  with  the  old  was 
to  carry  the  new  portion  of  the  piers  to  rock.  This 
necessitated  excavating  several  feet  below  the  footings 
of  the  old  piers,  and  to  make  this  excavation  economi- 
cally, considering  both  the  nature  of  the  material  and 
the  absolute  necessity  of  not  disturbing  the  hardpan 
under  the  old  portion  of  the  pier,  the  pneumatic  meth- 
od was  used. 

As  stated  above,  it  required  about  two  years  to 
complete  the  substructure  of  the  first  ])ortion  of  the 
bridge,  whereas  the  extension  of  the  piers  had  to  be 
completed  in  less  than  seven  months.  The  contract 
for  this  work  was  awarded  in  February,  and  the  con- 
struction was  all  completed  by  August. 

In  reference  to  the  use  of  the  pneumatic  inethc>d 
on  the  double  tracking  of  the  St.  Lawrence  River 
Bridge,  this  plan  and  method  was  used  for  the  exten- 
sion of  the  piers.  The  conditions  existing  and  the 
means  of  overcoming  the  difficulties  were  similar  to 
those  found  and  overcome  on  the  Red  River  Bridge 
No.  1.  A  number  of  the  old  piers  of  this  bridge  were 
foinided  on  rock  but  a  great  many  were  resting  on 
hardpan,  and  to  eliminate  any  ])ossible  splitting  of  the 
piers  when  the  old  piers  and  the  extension  were  bond- 
ed together,  the  extensions  of  all  the  piers  were  car- 
ried to  rock.  In  one  case  it  was  necessary  to  carry 
them  to  a  depth  of  9  feet  below  the  footing  of  the  old 
pier.  The  greatest  depth  of  water  was  42  feet  and  the 
maximum  current  approximatelv  9  miles  per  hour. 

Harrison  Mills  Bridge 

This  work  is  now  under  construction  over  the  Har- 
rison River,  at  Harrison  Mills,  B.C.  Fig.  3  gives  the 
elevation  of  the  proposed  structure,  the  depth  of  water 
to  rock,  and  the  nature  of  soil  overlying  the  rock. 

The  soil  being  principally  sand  and  gravel,  with  a 
little  clay  on  the  east  portion  of  the  bridge,  it  was 
deemed  practical  to  build  the  eastern  half  of  the  bridge 
on  wooden  pile  foundations,  and  the  western  portion 
of  the  bridge  on  rock  by  the  use  of  the  open  caisson 


•  Mcr ^ 

Section  A  B 
Tempory  brae  ing  »5  sufficient  fohotd  Ih^ 
noterpressure.mihin  40'belonwater  level 


A  b 

-te 


Fig.  6 — Plan  and  sections  of  caisson  and  dimensions  of  pier 
No.  2,  Mud  Lake  bridge. 

method  on  account  of  the  shallow  depth  of  the  rock. 
Additional  borings  made  on  the  site  after  the  work 
was  begun  showed  that  the  rock  on  the  western  por- 
tion of  the  bridge  sloped  at  an  angle  of  from  30  to  40 
degrees. 

On  pier  No.  8  (Fig.  4),  the  depth  of  water  was  ap- 
proximately 25  feet,  the  depth  to  rock  on  the  down- 
stream side  of  the  pier  was  30  feet,  and  the  depth  to 
rock  on  the  upstream  end  of  the  pier  55  feet.  The  soil 
overlying  the  rock  was  principally  sand  and  gravel 
with  traces  of  clay.  It  was  necessary  to  carry  the  foot- 
ing of  the  pier  into  the  river  bottom  at  least  8  feet  to 
protect  the  pier  against  scour.  This  depth  would 
bring  the  downstream  end  of  the  pier  on  rock,  whereas 
the  upstream  end  would  be  approximately  25  ft.  from 
rock.  It  was  not  practical  to  use  a  spread  footing  class 
of  foundation  as  one  end  of  the  pier  would  be  resting 
on  rock  and  the  other  end  on  sand,  gravel  and  clay, 
which  would  no  doubt  settle  and  cause  it  to  slip  out  of 
line.  It  was  also  not  practical  to  consider  the  use  of 
piles  on  account  of  the  short  length  of  these  at  the 
downstream  end  of  the  pier.  It  was  also  not  possible  to 
construct  an  open  dredging  caisson  in  one  mass  at  the 
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Fig.  5  -Elevation  of  bridge  over  Mud  Lake,  Ont..  showing  type  of  construction  and  character  of  subsoil. 
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site  of  this  pier,  because  of  the  steep  slope  of  the  rock 
and  the  large  expense  to  be  incurred  if  the  rock  was 
excavated  sufficiently  to  enable  tiie  caisson  to  be  car- 
ried to  a  uniform  rock  level. 

For  these  reasons  it  was  finally  decided  to  found 
the  pier  on  rock,  using  either  an  open  method  or  pneu- 
matic caisson  on  the  downstream  or  shallow  end  and  a 
l)neumatic  caisson,  on  account  of  the  depth  of  the 
water,  on  the  upstream  end  of  the  pier,  the  rock  being 
stejjped  ofT  in  the  working  chamlier  so  as  to  prevent 
sliding.  It  was  also  decided  that  the  concrete  shaft  of 
the  pier  should  be  built  on  these  two  independent  cais- 


Pneutnatic  caisson,  St.  Lawrence  River  bridge. 


sons,  the  shaft  to  extend  to  a  depth  of  approximately 
six  feet  below  low  water  to  the  coping,  the  whole  de- 
sign being  reinforced  so  as  to  combine  the  two  cais- 
sons, and  the  shaft  to  take  up  all  strains  to  which  this 
type  of  pier  would  naturally  be  subjected.  This  de- 
sign and  method  of  construction  is  being  used  on  piers 
Nos.  8,  9  and  10. 

The  Quebec  Bridge 

On  account  of  the  magnitude  of  this  structure  it 
was  necessary  to  found  the  piers  on  a  stratum  which 
would  absolutely  preclude  the  possibility  of  settle- 
ment, and  to  carry  the  footings  to  such  a  depth  as  to 
eliminate  any  possibility  of  scour. 

The  nature  of  the  material  on  the  south  pier  was 
such  that  pneumatic  caissons  could  be  founded  on  rock 
at  an  elevation  of  approximately  85  feet  below  the 
water  level,  and  it  was  necessary  to  use  this  method 
in  order  to  excavate  to  rock  and  properly  prepare  the 
rock  surface.  The  north  pier  was  founded  on  hardpan 
at  a  depth  of  approximately  60  feet  below  the  water 
level.  It  was  necessary  in  either  case,  in  order  to  reach 
the  stratum  on  which  the  piers  were  founded,  to  do  the 
work  by  the  pneumatic  method  as  it  was  impracticable 
to  remove  the  large  boulders  and  other  material  by  anv 
dredging  method,  and  when  tiie  hardpan  or  rock  was 
reached,  this  bottom  had  to  be  prepared  in  such  a  man- 
ner as  to  preclude  any  possibility  of  settlement. 

In  the  north  pier,  which  did  not  reach  rock,  the  en- 
gineers carried  on  an  exhaustive  test  on  the  soil  be- 
fore permitting  any  concrete  to  be  placed. 


Mud  Lake  Bridge 

Fig.  5  gives  tiie  elevation  of  the  bridge  over  Mud 
Lake,  near  Perth,  Ontario.  It  also  shows  the  depth  of 
water,  the  de])th  to  rock  and  the  nature  of  the  material 
on  the  site  overlying  the  rock.  The  conditions  on  this 
site  are  rather  unique  in  many  wavs.  At  the  site  of 
pier  No.  2  (Fig.  6)  the  water  is  about  8  feet  in  depth, 
but  for  the  next  50  feet  the  material  is  a  liquid  clay. 
Below  this  liquid  clay  is  encountered  a  stratum  of  stiff 
clay  to  a  depth  of  12  feet,  under  this  is  a  stratum  of 
boulders,  sand  and  clay,  which  is  very  firm  and  com- 
pact and  below  this  stratum,  and  overlying  the  rock 
to  a  depth  of  about  10  feet,  is  a  stratum  of  cemented 
sand,  rock  being  encountered  at  the  site  of  this  pier  at 
a  depth  of  from  108  to  115  feet. 

It  is  quite  obvious  that  a  spread  footing  design 
foundation  would  not  support  the  load.  A  ])ile  type 
of  construction  would  be  inadvisable  on  account  of  the 
great  depth  of  liquid  mud  which  would  not  give  the 
piles  lateral  stability,  the  small  amount  of  penetration 
which  the  piles  would  obtain  in  the  stifi'er  underlying 
stratum  of  clay,  and  the  probability  that  the  piles 
could  only)be  driven  to  the  stratum  of  boulders  and  no 
further.  The  constant  vibration  and  the  stresses  due 
to  traction  would  so  affect  the  foundation  that  the  la- 
teral stresses  could  not  be  resisted  by  the  upper  por- 
tion of  piles  in  the  liquid  claj',  and  the  working  or 
slight  movement  which  the  vibration  would  cause  in 
the  foundation  would  soon  affect  the  soil  adjoining 
the  piles  in  the  stiff  clay  stratum  and  cause  it  to  soften. 

In  the  liquid  clap  mass  encountered  on  this  site 
there  is  no  assurance  that  the  whole  mass  is  not  fol- 
lowing some  progressive  movement,  which  might  be 
slight  but  in  years  to  come  might  move  any  structure 
which  did  not  receive  its  support  from  some  under- 
lying fixed  surface  which  would  preclude  the  possi- 
bility of  movement.  The  pier  should  be  so  designed 
that  in  case  of  a  movement  of  this  nature  it  would  be 
strong  enough  to  resist  it  and  to  permit  the  material 
to  flow  around  it.  For  this  reason  it  was  deemed  in- 
advisable to  place  the  foundations  of  this  structure  on 
any  substance  other  than  a  material  equivalent  to 
hardpan,  or,  if  possible,  on  rock. 

An  open  caisson  type  could  be  carried  to  the  stifT 
clays,  but  this  type  is  impracticable  in  stiff  clays  at 
this  depth  on  account  of  the  great  troubles  encounter- 
ed in  dredging  and  removing  it.  The  boulder  stratum 
below  this  stiflF  clay  was  not  deemed  of  sufficient  sta- 


St.  Lawrence  River  bridge.     Sinking  pneumatic  caisson  at 

pier  14.     Note  the  riKging  around  the  old  pier  for 

launching   caisson. 
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bility  for  the  support  of  this  pier,  and  it  would  not  be 
economical  to  remove  this  nature  of  material  by  an 
open  dredging  method.  It  was  also  deemed  advisable 
to  carry  the  pier  some  distance  into  the  cemented 
sand,  so  as  to  be  certain  of  obtaining  a  uniformly  hard 
surface  before  placing  concrete.  It  would  be  imprac- 
ticable at  this  depth  to  do  this  by  an  open  method. 
l'"or  these  reasons  it  was  finally  decided  to  construe l 
an  open  dredging  pier  and  carry  it  into  the  stiff  clay 
stratum,  at  which  elevation  the  dredging  caisson  was 
converted  into  pneumatic  caisson  and  carried  through 
the  stiff  clay  and  boulder  stratum  into  the  cemented 
sand  until  a  uniform  surface  was  reached  and  properly 
prepared.  To  add  greater  stability  to  the  pier  the  bot- 
tom was  belled  or  carried  out  a  distance  of  18  inches 
beyond  the  perimeter  of  the  caisson,  and  the  whole 
lower  portion  concreted  to  form  the  base  to  suppoit 
the  pier.  The  excavation  was  carried  to  a  depth  of 
103  feet  8  inches,  which  is  the  deepest  bridge  pier  in 
Canada,  and,  with  the  exception  of  one,  the  deepest  in 
America. 

The  contract  for  this  work  was  awarded  on  De- 
cember 28th,  1912,  with  the  proviso  that  it  should  be 
completed  by  July  15th,  1913.  On  account  of  the  de- 
lay in  obtaining  suitable  materials  before  April  1st, 
active  construction  was  not  commenced  before  this 
date,  and  the  bridge  was  completed  ready  for  the  su- 
perstructure on  August  10th,  1913,  or  in  four  and  a  half 
months'  time. 

In  conclusion,  it  is  quite  evident  that  the  pneumatic 
method,  although  the  most  expensive  one  in  the  gen- 
eral classification  of  foundations,  is  the  most  economi- 
cal, considering  the  conditions  which  were  encounter- 
ed in  the  above  examples,  and  brings  out  clearly  the 
certainty  of  securing  a  suitable  footing  beyond  any 
doubt,  the  speed  of  completion  and  the  positive  man- 
ner in  which  difficulties  can  be  overcome. 


Municipal  Sliding 

CANADIAN  people,  says  The  Surveyor,  of  Lon- 
don, Eng.,  are  eminently  practical.  Among 
their  latest  accomplishments  is  the  provision 
of  municipal  skating  rinks  and  toboggan 
slides.  Vast  possibilities  are  opened  up  by  their  in- 
troduction. Sliding  and  backsliding  may  now  be  in- 
dulged in  by  both  councillors  and  officials,  and  an  oc- 
casional cropper,  while  entailing  possibly  some  mo- 
mentarily loss  of  dignity,  will  have  no  injurious  effect 
upon  the  moral  reputation.  That  elusive  member  of 
committee  who,  blowing  hot  and  cold  in  the  same 
breath  and  hunting  with  hare  and  hounds,  blows  cool 
and  steers  a  midway  course  when  the  Press  are  in 
the  room,  may  now  disport  himself  at  will,  turning 
and  twisting  and  cutting  intricate  figures  to  his  heart's 
content.  Treading  on  thin  ice  will  necessarily  be 
avoided  with  care,  although  valour  may  occasionally 
outrun  discretion  when  the  surveyor  is  being  harried 
into  a  dangerous  corner  by  a  municipal  pack  in  full 
cry.  Tobogganing,  too,  will  have  its  attractions.  On 
a  sled  of  sufficient  capacity  the  whole  council  will  be 
enabled  to  slide  in  manner  both  unanimous  and  dig- 
nified, although,  a  team  of  horses  would  have  to  be 
emi^loyed  for  a  similarly  qualified  backsliding.  An 
official  of  evil  disposition  could  possibly  cajole  his 
council  to  enterprise  in  a  leak}-  toboggan  fitted  to  a 
water-chute,  his  trouble  being  well  repaid  by  the  final 
splash.  The  switchback  toboggan  would  specially 
commend  itself  as  typical  of  public  office,  with  its  ups 
and   downs    (the   downs    preponderating),   its   joyous 


mountings  to  the  empyrean  followed  speedily  by  its 
fearful  descents  to  Avernus,  its  unexpected  turns,  its 
gradual  slowing  down,  and  its  ultimate  and  complete 
stagnation.  Certainly  there  is  more  in  the  idea  than 
meets  the  eye  at  first  sight. 


Mouthpiece  for  Suction  Dredges 

A  new  type  of  suction-dredge  mouthpiece  without 
any  rotating  element  has  been  patented  in  Germany 
by  Herr  Pieter  von  Wienen,  of  Hamburg.  It  has  the 
shape  of  a  square  box,  as  shown  in  the  accompanying 
drawing.  Above  the  lower  side  is  a  bent  plate  form- 
ing a  dam  across  the  opening.  In  line  with  the  back 
slope  of  this  plate  and  above  it  is  placed  the  inclined 
intake  for  water,  this  arrangement  providing  an  effi- 
cient means  for  breaking  up  the  dirt  and  giving  a  good 
mix.     The   amount  of   water   is    regulated   from   the 


Detail  of  Mouthpiece 


Suction  Dredge 
Mouthpiece  for  suction  dredge. 

dredge  by  a  chain  operating  a  flap  valve  at  the  pipe 
intake.  An  adjustable  shield  in  the  front  of  the  box, 
supported  on  three  struts  running  in  guides  and  held 
in  place  by  screws,  serves  to  guide  the  material  to  the 
opening  of  the  mouthpiece. 


The  mineral  production  for  1913  in  the  Province 
of  Quebec  is  the  highest  yet  recorded,  as  we  learn 
from  a  statement  just  issued  by  Mr.  T.  C.  Dennis, 
.Superintendent  of  Mines.  This  report  shows  that  the 
value  of  the  products  of  the  mineral  industry  of  the 
province  last  year  totalled  $12,918,109.  From  the  table 
of  ])roduction  which  accompanies  the  statement  we 
find  that  in  the  output  of  structural  minerals  the  value 
of  brick  product  was  $1,272,092,  cement  $3,361,292, 
granite  $482,338,  marble  $120,541,  lime  $452,330,  lime- 
stone $1,570,455,  sand  $343,750,  sandstone  $5,072,  slate 
$3,286,  tile,  dray  and  sewer  pipe,  pottery,  etc.,  $326,- 
165.  Notwithstanding  the  general  depression  which 
prevailed  during  the  year  it  is  gratifying  to  note  that 
the  production  of  structural  materials  more  than  held 
its  own,  as  compared  with  1912. 


\  new  pier  under  plan  in  San  Francisco  harbor 
will  be  supported  on  concrete  piles  22  in.  in  diameter, 
with  a  mushroom  base.  It  is  planned  to  jet  these  piles 
into  the  sand  to  a  depth  of  20  ft.  A  reinforced  concrete 
superstructure  will  be  used. 
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Progress,    Design    and    Construction    of 
New  Welland  Canal 

Great  National  Engineering  Work  Involving  the  Expenditure 
of  $50,000,000 — Comparisons  with  Old  and  Existing  Waterways 


the 


(Staff 

PROGRESS  in  the  construction  of  tlic  new  Wel- 
land Ship  Canal,  an  undertaking  which  for  mag- 
nitude and  cost  will  rank  as  one  of  the  great 
engineering  achievements  of  the  twentieth 
century,  has  been  a  gratifying  feature  o£  the  work 
from '  its  inception  to  the  present  time.  Excavation 
was  commenced  in  the  fall  of  last  year  and  it  is  expect- 
ed that  all  the  contracts  will  be  under  way  early  in  the 
summer  of  1914.  The  proposed  canal  is  the  third  in- 
land waterway  to  be  constructed  so  as  to  form  a  con- 
necting link  between  Lake  Ontario  and  Lake  Erie. 
The  original  Welland  Canal  is  one  of  the  oldest  in 
Canada,  having  been  commenced  in  the  early  part  of 
the  last  century.  As  originally  built  it  connected  I'ort 
Colborne  and  Port  Dalhousie,  but  the  difficulties  of 
excavation  at  a  point  known  as  the  Deep  Cut  through 
the  divide  in  the  centre  of  the  peninsula  prohibited 
the  use  of  the  Welland  River  or  r>ake  Erie  as  a  source 
of  water-su])ply.  A  summit  level  fed  by  a  feeder 
twenty-seven  miles  long,  extending  from  the  (jrand 
River  which  lies  to  the  west  of  Port  Collxjrnc,  was 
therefore  required.  Later,  however,  the  Deep  Cut  was 
made  and  the  water-supply  taken  from  Lake  Erie, 
which  was  and  is  the  summit  level  of  the  canal.  The 
!ake  level  is  somewhat  higher  than  the  Welland  River 
across  which  the  canal  is  carried  in  an  aqueduct. 

Canal  Development 

The  possibilities  of  development  of  inland  water- 
ways traiific  do  not  appear  to  have  been  realized  at  the 
time  of  the  building  of  the  original  Welland  Canal 
which  was  commenced  in  1824  and  comjjleted  some 
nine  years  afterwards.  As  this  canal  had  locks  of  wood 
only  100  ft.  long  and  22  ft.  wide,  the  natural  ex[)ansion 
brought  about  by  increasing  development  soon  neces- 
sitated a  more  extensive  canal  scheme.  So  in  1841  this 
found  expression  in  the  enlargement  of  the  waterway 
by  the  construction  of  new  masonry  locks  with  en- 
trance locks  at  Port  Colborne  and  Port  Dalhousie. 
These  locks  were  200  ft.  long  and  45  ft.  wide,  with  9 
feet  of  water  on  the  sills.    A  further  deepening  to  10  ft. 


Illugtrntions  marked 
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was  carried  out  in  1860  and  the  bottom  width  of  the 
canal  was  increased  to  about  26  ft.  In  1875  a  further 
enlargement  of  the  canal  was  undertaken.  The  old  lo- 
cation between  .\llanburg  and  Port  Colborne,  a  dis- 
tance of  fifteen  miles,  was  maintained,  the  canal  prism 
being  widened  and  deepened  to  accommodate  the  new 
size.  A  new  location  was  selected  between  Allanburg 
and  Port  Dalhousie,  a  distance  of  11;5^4  miles,  for  a  still 
further  enlargement  to  the  eastward  and  northward  of 
the  old  canal,  the  course  of  which  together  with  that  of 
the  present  canal  is  shown  in  Fig.  1.  The  locks  on  this 
enlarged  waterway  are  45  ft.  wide  at  the  level  of  the 
lower  reach  and  270  ft.  in  length  between  hollow 
quoins,  with  14  ft.  of  water  over  the  sills.  The  original 
Welland  Canal  is  still  in  existence  and  is  utilized 
chiefly  as  a  power  generator. 

The  original  and  present  canals  followed  a  route 
from  Port  Colborne  across  the  Niagara  Peninsula,  run- 
ning almost  ])aralle!  at  the  northern  end,  entering  Lake 
Ontario  at  lV)rt  Dalhousie. 

Features  of  Proposed  Waterway 

The  route  followed  by  the  canal  now  in  oiur.>c  i>l 
construction  is  from  Lake  PIrie  to  Welland,  with  the 
exception  of  a  small  cut-off  about  three  miles  from 
Lake  I'"rie,  and  through  Welland  to  the  point  where 
the  present  canal  leaves  the  Welland  River.  The  new 
canal  takes  its  alignment  in  the  bed  of  the  Welland 
River,  from  whence  to  Allanburg  the  alignment  is  the 
same  as  in  both  the  old  and  the  present  canals.  From 
Allanburg  to  Lake  (Ontario  an  entirely  new  cutting  is 
made  on  a  much  better  alignment  than  the  present  one. 
which  is  crosses  twice.  Lake  Ontarit)  i)eing  reached 
about  three  miles  east  of  the  present  harbor  at  Port 
Dalhousie. 

From  lake  to  lake  the  total  length  of  the  proposed 
canal  is  twenty-five  miles,  so  that  it  'is  shorter  than 
the  present  waterway  which  is  26-}^  miles  long.  The 
present  canal  was  commenced  in  1872  and  completed 
in  1887,  the  route  at  the  nortlierly  end  being  changed 
slightly  to  the  east  near  St.  Catharines,  the  canal  com- 
ing out  into  Lake  Ontario  at  the  same  point  as  the 
original  one.     A  difference  in  level  between  the  two 


-The  new  Welland  Ship  Canal,  showing  its  course  in  relation  to  old  and  existing  canals.     The  new  waterway  will  be 
25  miles  long  and  will  be  equipped  with  seven  lift  locks,  each  800  ft.  in  length  and  46^  ft.  lift.* 
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lakes  of  3253/'  ft.  at  low  water  will  be  overcome  in  the 
construction  of  the  proposed  canal  by  seven  lift-locks 
each  havin;^  a  lift  of  46'/2  ft.  Tlie  summit  level  from 
Lake  Erie  to  a  jxiint  south  of  Thorold  fluctuates  with 
Lake  Ju-ie  with  an  average  elevation  of  573.  From 
'riiorold  to  I'ort  Dalhousie  it  drops  327  ft.  in  25  locks 
from  the  Niagara  ascarpement  to  the  level  of  Lake  On- 
tario. The  summit  level  to  the  elevation  of  extreme 
low  water  in  Lake  Erie  will  be  controlled  by  a  guard 
lock  and  weir  at  llumberstone,  which  will  overcome 
tlie  lift  between  the  summit  level  and  any  higher  water 
in  tlie  lake. 

The  locks  will  each  be  800  ft.  long  by  80  ft.  wide  in 
the  clear,  with  30  ft.  of  water  over  the  sills  at  low 
stages  of  the  lakes.  The  original  canal  contained  27 
locks,  of  which  24  were  L50  ft.  by  26 J^  ft.,  the  remain- 
ing three  being  200,  230  and  270  ft.  by  45  ft.  respective- 
ly. The  present  canal  possesses  26  locks  each  270  ft. 
by  45  ft.,  with  a  de])th  of  15  ft.  over  the  sills.  The 
width  of  the  proposed  canal  at  the  bottom  will  be  200 
ft.,  and  all  structures  are  to  be  sunk  to  a  depth  of  30 
ft.  in  order  that  the  canal  may  be  deepened  at  a  future 


y'  Original   Ground  Surface., 


Welland  River  it  is  proposed  to  raise  the  level  of  the 
river  to  that  of  the  summit  level  of  the  canal  by  means 
of  a  dam  across  the  river  at  Port  Robinson.  This  dam 
will  be  provided  with  a  large  overflow  and  regulating 
weir  which  will  control  the  elevation  of  the  summit 
level,  allowing  any  sur])lus  water  to  overflow  into  the 
old  Welland  River  and  pass  out  into  the  Niagara  River 
at  Chippewa  as  at  present.  In  order  to  keep  the  river 
clean  it  is  intended  to  allow  a  sufficient  quantity  of 
water  to  run  in  a  continual  flow. 

The  i)resent  aejueduct  at  Welland,  also  the  bank 
between  the  canal  and  the  river,  will  be  dredged  out. 
This  latter  waterway  will  be  used  between  W  elland 
and  Port  Robinson  instead  of  the  i^resent  canal,  it  be- 
ing .somewhat  straighter  and  requiring  considerably 
less  excavating.  At  Port  Robinson  a  cut  will  be  made 
through  the  present  bank  between  the  canal  and  the 
river  through  which  vessels  will  again  enter  the  canal 
prism.  It  is  antici])ated  that  the  raising  of  the  Welland 
River  above  Welland  will  cause  to  be  flooded  some 
L600  acres  of  low  land  adjoining  the  river  bed.  This 
land  however  is  partially  submerged  every  spring  by 
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Fig.  2.— Typical  sections  through  Welland  Ship  Canal,  near  Lake  Ontario. 
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rate  by  dredging  out  the  reaches.     Drawing  A  in  iMg. 
2  shows  a  typical  section  of  the  canal. 

The  inner  harbor  at  Port  Colborne  will  be  deepened 
to  a  depth  of  25  ft.,  and  the  old  locks  and  regulating- 
weir  now  in  the  centre  of  the  village  will  be  completely 
removed.  The  rock-cut  from  Port  Colborne  to  Hum- 
berstone  will  be  deepened  and  widened  on  the  west 
side  below  llumberstone.  A  cut  will  be  made  across 
the  j)oint  now  forming  Ramey's  Bend  so  as  materially 
to  straigliten  the  canal.  The  excavation  from  this  cut 
will  l)e  rock  for  the  greater  part  and  will  be  utilized  in 
the  construction  of  the  breakwater.  A  guard  lock  will 
be  built  in  the  rock-cutting  a  short  distance  below 
llumberstone,  and  when  tliis  new  cut  is  ready  for 
navigation  a  regidating  weir  will  be  built  across  the 
abandoned  portion  of  the  present  canal  which  will  be 
utilized  as  a  bypass  Xo  furnish  water  to  the  canal. 
This  lock  and  regulating  weir  will  control  the  eleva- 
tion to  the  summit  level  of  the  canal,  which  it  is  pro- 
I)osed  to  keej)  at  the  level  of  extreme  low  water  in 
Lake  Erie  (568  ft.  above  sea  level).  The  canal  will  be 
deepened  and  widened  from  Ramey's  Bend  to  Welland 
by  excavating  a  strip  along  the  western  bank.  As  an 
alternative  to  constructing  a  new  waterwav  over  tlie 


the  flood  water  in  the  river  and  is  used  mainly  for 
I)asturage.  To  obviate  damage  to  that  section  of  land 
in  the  vicinity  of  Wainfleet  townshij),  which  is  also  low 
lying,  it  will  be  necessary  to  open  up  most  of  the 
ditches  from  the  point  of  their  present  entrance  to  the 
river  to  the  intended  high-water  mark. 

W'hat  is  known  as  the  Deep  Cut  (deepest  cutting 
66  ft.)  between  Port  Robin.son  and  Allanburg  will  be 
deepened  and  widened  by  cutting  a  slice  ofl^  the  west- 
ern bank.  .Mlanburg  is  now  the  junction  of  the  present 
and  original  Welland  Canals,  and  the  water  required 
for  the  latter,  which  is  quite  considerable  on  account 
of  the  many  power  developments  within  its  area,  is 
taken  into  the  canal  through  a  weir  at  this  point. 

In  the  canal  scheme  now  under  way  it  is  proposed 
to  close  the  present  old  canal  entirely  between  Allan- 
burg and  Marlatt's  Bridge  near  Thorold,  first  building 
a  new  weir  at  the  head  of  lock  No.  2h  of  the  present 
canal  to  supply  the  above  mentioned  water.  A  dam 
will  then  be  thrown  across  the  old  canal  at  Allanburg, 
and  the  old  bed  of  the  canal  between  the  dam  and  Mar- 
latt's Bridge  will  be  utilized  as  a  dumping  ground  for 
the  material  removed  in  the  widening  of  the  Deep  Cut. 
.■\   convenient   dumping  ground   will   thus   be  formed, 
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and  besides  the  old  canal  will  become  more  self-con- 
tained, as  at  present  the  entrance  works  are  located 
at  an  inconvenient  distance  from  the  remainder  of  the 
canal. 

From  lock  No.  4  the  future  canal  crosses  the  mea- 
dow to  the  north,  following  in  part  the  bed  of  the  Ten- 
Mile  Creek  until  it  crosses  the  present  canal  at  the  foot 
of  lock  No.  11,  at  an  elevation  of  382  ft.  above  sea  level, 
which  is  the  level  of  the  present  canal  at  that  point. 
This  will  enable  small  vessels  to  utilize  the  Fort  Dal- 
housie  entrance  as  at  present,  as  far  as  lock  No.  U. 
Below  lock  No.  3  a  heavy  cutting  is  required  through 
the  village  of  Homer  to  the  bed  of  the  Ten-Mile  Creek. 
Below  Garleton  Street,  lock  No.  2  is  located,  and  the 
pond  at  the  head  of  the  same  lock  at  an  elevation  of 
3351/2  ft.  above  sea  level  Hoods  about  two  hundred 
acres  of  land  in  and  adjoining  the  bed  of  the  Ten-Mile 
Creek.  Below  lock  No.  2  the  canal  follows  the  bed  of 
the  creek  to  the  lake,  lock  No.  1  being  situated  just 
below  the  Lake  Road,  and  but  a  short  distance  from 
the  entrance  to  Lake  Ontario. 

The  locks  are  to  be  constructed  throughout  of  con- 
crete founded  on  bedrock.    The  lock  walls  will  be  82 
ft.  above  the  top  of  the  gate  sill,  and  including  the 
necessary  foundation  work  required  below  this  level 
two  of  the  locks  will  have  walls  100  ft.  high.    A  note- 
able  feature  of  the  lock  gates  is  that  they  are  of  the 
single-leaf  type.     They  will  be  constructed  so  as  to 
swing  on  a  hinge  at  one  side  of  the  lock,  resting  in  a 
notch  cut  in  the  opposite  wall.     The  gate  at  the  foot 
of  each  lock  will  have  a  height  of  83  ft.,  a  length  of  90 
ft.  and  a  weight  of  about  1,125  tons.    The  valves  and 
culverts,  as  designed,  will  allow  the  lock  to  be  tilled  jn 
less  than  eight  minutes,  which  in  these  days  of  rapid 
transit  will  be  a  valuable  commercial  asset  to  the  new 
waterway,  reducing  as  it  will  the  time  of  passage  very 
materially  below  that  required  in  the  present  canal 
system.    In  order  to  give  them  a  traffic  capacity  equal 
to  the  other  single  locks,  Nos.  4,  5,  and  6  locks  are 
built  in  twin  flights,  one  for  up-bound  and  the  other 
for  down-bound  traffic.    A  pond  is  provided  at  the  head 
of  the  flight,  and  at  the  head  of  each  of  the  single  lift 
locks  each  pond  is  utilized  as  a  regulating  basin  from 
which  water  to  fill  the  lock  is  to  be  drawn.    This  meth- 
od of  drawing  water  from  a  side  pond  instead  of  direct- 
ly from  the  canal  obviates  the  formation  of  objection- 
able currents  and  surges  in  the  canal  and  locks  and  is 
the  method  adopted  for  filling  each  of  the  locks.    Lock 
No.  1,  a  sketch  of  which  appears  in  Fig.  3,  is  in  general 
typical  of  the  other  locks.     The  chief  features  to  be 
noted  in  it  are  the  regulating  channel  to  the  side  of  the 
main  lock  with  its  two  weirs   (regulating  weir  at  the 
head  and  west  weir)  dividing  the  total  fall ;  the  single- 
leaf  gates;  the  chain  guards  or  fenders  above  and  be- 
low the  gates;  the  culvert  connections  between  pond 
and  lock  and  the    concrete    bridge,  with    draw-span, 
across  the  lock. 

Lock  No.  4,  which  is  founded  on  shale,  is  built 
with  gravity  section  walls,  whereas  locks  Nos.  5 
and  6  being  in  a  good  quality  o  fsand-stone  are  design- 
ed with  a  five-foot  concrete  facing  to  the  rock  to  form 
the  lock  chambers.  This  method  prohibits  the  use  of 
side  culverts,  so  bottom  culverts  have  been  used  in 
these  two  lock  systems. 

Commencing  at  the  south  of  the  canal  the  first  Hft 
lock  is  lock  No.  7  situated  at  the  north  end  of  the  Erie 
level.  A  pair  of  twin  guard  gates  are  located  here  near 
the  southerly  limits  of  the  town  of  Thorold  as  a  special 


protection  to  the  summit  level.  These  gates  are  a 
short  distance  south  of  lock  No.  7,  the  head  of  this 
lock  being  directly  opposite  the  head  of  lock  No.  24  of 
the  present  canal.  A  regulating  basin  will  be  formed 
of  that  portion  of  the  present  canal  between  locks  Nos. 
25  and  24  together  with  a  pond  of  some  27  acres  creat- 
ed by  lloodmg  the  upper  valley  of  Ten-Mile  Creek. 
Below  lock  No.  7  is  a  short  reach  of  canal  with  an  ad- 
jacent side  pond  having  a  surface  area  of  about  84 
acres,  and  immediately  below  twin  locks  Nos.  6,  5,  and 
4  in  flight  are  located.  These  three  locks  overcome  a 
descent  of  139 >4  ft.  One  flight  will  be  used  for  down- 
bound  vessels  and  the  adjoming  flight  for  up-bound, 
the  total  flight  being  regulated  to  minimize  long  de- 
lays in  the  passage  of  vessels  through  the  canal. 

The  location  of  lock  No.  3  is  directly  north  of  the 
present  canal  and  at  its  head  to  the  east  side  is  situated 
the  equalizing  basin,  a  pond  of  150  acres.  Some  diffi- 
culty was  experienced  in  finding  a  location  for  this 
lock  on  account  of  insufficiency  of  rock  for  foundatiotis, 
but  eventually  a  suitable  foundation  was  located  at 
the  present  site.  The  pond  at  the  head  of  lock  No.  1 
covers  an  area  of  107  acres  with  a  section  through  it, 
as  shown  at  the  bottom  of  Fig.  2.  On  the  left  is  the 
regular  slope  and  on  the  right  a  reinforced-concreic 
retaining  wall  fill. 

Not  the  least  notable  feature  from  an  engineerii-g 
point  of  view  is  the  new  western  breakwater  consist- 
ing of  a  gigantic  rubble  mound  of  stone  from  the  exca- 
vation north  of  Port  Colborne,  terminating  in  a  timber 
and  concrete  head-block  located  some  2,000  ft.  further 
out  in  the  lake  than  the  present  breakwater.  The  ob- 
ject in  building  this  is  to  ensure  quiet  water  in  Port 
Colborne  harbor  during  storms. 

At  Port  Colborne  the  outer  harbor  is  at  present  22 
ft.  deep  at  normal  stages  of  the  lake.  The  deepening  of 
this  portion  of  the  harbor  will  therefore  be  left  for  a 
few  years  until  the  connecting  channels  of  the  Great 
Lakes  admit  of  deeper  navigation.  The  inner  harbor 
of  Port  Colborne  will  be  deepened  to  the  proposed  new 
depth  and  the  old  locks  and  regulating  weir  now  in  the 
centre  of  the  village  will  be  removed. 

The  outer  entrance  piers  in  Lake  Ontario  at  the 
north  end  of  the  canal  are  placed  about  1>^  miles  from 
shore  where  the  depth  of  water  is  30  ft.  From  these 
piers  to  lock  No.  1  a  wide  channel  will  be  dredged.  The 
sides  of  this  channel  will  be  protected  at  the  outer  and 
shore  ends  by  reinforced-concrete  cribs  (as  shown  in 
Fig.  2),  with  concrete  superstructures  along  which  ves- 
sels may  lie.  These  cribs  will  be  built  on  shore,  launch- 
ed and  towed  into  position.  The  wooden  false  bot- 
toms, which  are  held  temporarily  by  an  arrangement  of 
struts  and  wedges,  will  be  removed  by  a  pull  on  the 
chain  after  the  crib  is  sunk,  and  the  cribs  will  be  sub- 
sequently filled  with  spoil.  .'\n  embankment  built 
about  500  ft.  wide  will  be  formed  on  either  side  of  the 
channel  from  material  excavated  from  the  canal  be- 
tween the  lake  and  Thorold.  This  embankment  will 
extend  from  the  shore  line  of  the  lake  to  the  outer  en- 
trance piers. 

The  Welland  division  of  the  Grand  Trunk  Railway 
is  situated  at  a  point  where  the  new  twin  locks  are  to 
be  built.  It  will  be  necessary  therefore  to  divert  the 
line  some  distance  to  the  west.  The  diverted  line  will 
bear  the  same  relation  to  the  future  canal  as  the  pre- 
sent line  does  to  the  existing  canal.  At  whatever 
points  road  or  railway  crossings  over  the  canal  are  re- 
quired, bascule  lift  bridges  will  be  constructed  except 
in  two  cases,  where  the  roadway  is    carried    on    the 
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single-leaf  lock  gates.  Where  possible  crossings  are 
located  over  the  head  or  foot  of  the  locks  to  shorten 
the  length  of  the  bridge. 

Details  of  Excavations 

The  contract  work  has  been  divided  up  into  nine 
sections,  of  which  four  have  been  contracted  for  up  to 
the  present.  The  remaining  five  will  be  let  early  in  the 
summer.  Section  1,  covering  the  Lake  Ontario  en- 
trance at  Port  Weller,  and  including  lock  1,  was  let 
last  summer  to  the  Dominion  Dredging  Company, 
Limited,  at  $3,500,000.  The  contract  Is  well  under 
way,  a  consideraljle  quantity  of  excavation  v\'ork  hav- 
ing already  been  accomplished  by  the  firm.  They  have 
four  dredges  at  Port  Dalhousie  in  readiness  to-go  on 
with  the  work  in  the  spring.  For  some  time  past  two 
steam  shovels  of  the  85-ton  Bucyrus  type  and  one  Class 
24  Bucyrus  dragline  excavator  with  SJ^  yd.  dipper 
and    lOO    ft.    boom,    have    been    at    work.     The  ex- 


cavated material  is  being  placed  in  the  lake  to 
form  the  dykes  which  will  enclose  the  new  harbor.  The 
contractors  have  also  been  excavating  in  the  canal 
prism  and  for  the  construction  of  the  railway  which  is 
to  be  built  along  the  west  side  of  the  canal  from  Port 
Weller  to  Merritton.  The  company  are  also  using"  a 
No.  72)  Marion-Osgood  steam  shovel.  They  have 
seven  locomotives  and  about  50  air-dump  cars  of  12 
cu.  yd.  capacity,  as  well  as  a  number  of  travelling 
cranes  and  spreaders  on  the  section,  operations  having 
proceeded  witli  practically  no  interruption  throughout 
the  winter.  This  section  consists  oi  V/2  miles  of  the 
entrance  channel  and  about  1^  miles  of  dry  excava- 
tion work,  including  the  construction  of  lock  No.  L 
The  entrance  channel  will  be  dredged  to  the  required 
depth.  Such  is  the  character  of  this  section  of  the 
work  that  very  little  rock  will  be  encountered. 

Section  No.  2  was  awarded  to  Messrs.  Baldry,  Yer- 
burgh  &  Hutchinson,  St.  Catharines,  on  October  23,  the 


Excavator  in  dumping  position.  Closer  view  of  bucket  and  drag-line  at  work. 

VIEWS  OF  BUCYRUS  DRAG-LINE  EXCAVATOR  AT  WORK  ON  SECTION  1. 
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I'Diitiact  price  heiiit;^  $5,500,000.  Tlie  work  extends  a 
dislatice  of  about  4  1-3  miles,  conimencing  at  tlie  south 
end  of  section  1,  and  inchidinfj^  locks  Nos.  2  and  3. 
The  work  will  be  proctically  all  earth  excavation  to  the 
extent  of  about  6,500,000  cu.  yds.  Sub-contractors 
Messrs.  Va'.e  &  Reagan,  of  Chicago,  have  commenced 
work  on  the  section,  tiieir  plant  comprising  one  70-ton 
I'ucyrus  steam  shovel  and  a  lUicyrus  drag-line  exca- 
vator. At  tile  upper  end  of  section  No.  2  sui)-contrac- 
tors  the  Hill-Leonard  Engineering  and  Construction 
Company  of  Toronto,  liave  started  operatit)ns  with  a 
Marion  stpam  shovel  'i'his  hrm  are  also  putting  in  an- 
other Model  7z<  Marion  shovel.  On  tlie  same  section 
ancjtlier, sub-contractor,  Mr.  Joseph  I'.attle,  of  Thorold, 
has  driven  the  foundation  piles  and  fender  piles  for  tlie 
construction  of  the  railway  swing  bridge  which  is  to  be 
bui'.t  across  the  present  canal  at  a  point  below  lock  No. 
11.  Tlie  concrete  superstructure  is  at  i)resent  being 
l)uilt,  and  tlie  Hamilton  iSridge  Company,  wliich  has 
the  contract  for  the  steel  superstructure  of  the  bridge, 
will  begin  o])erations  in  a  few  weeks.  Messrs.  Baldry, 
Yerburg  &  Hutchinson  will  shortly  have  a  Class  24 


Mr.  J.  L.  Waller,  M.  Can.  Soc.  C.E  .  engineer-in-charge, 
new  Welland  ship  canal.     Mr.  W'tller  has  had  con- 
siderab'e  experience  of    engineering  work   on 
Cana  lian  canal  systems,  hav  rg  been  super- 
intending engineer  of  the  present  canal 
prior  to  undertaking  the  cew  work. 

lUicyrus  drag-line  and  an  85C  Bucyrus  sJiovel  in  oper- 
ation. 

Section  No.  3,  the  contractors  for  which  are  Messrs. 
O'Brien  &  Doheny,  and  Quinlan  &  Robertson  (Con- 
federation Construction  ComiKiny,  Montreal),  is  tlie 
largest  contract  on  the  work,  and  is  the  i)ivot  in  many 
respects  of  tlie  whole  undertaking.  Althougli  confined 
within  the  smallest  limits.  It  is  just  uuder  two  miles 
long,  and  i)asses  through  Thorotd.  Tfre  twin  locks  in 
Hights  4,  5  and  6  arc  in  tliis  section,  also  the  single  lock 
in  No.  7.  The  contract  was  let  on  October  3,  the  con- 
tract price  aggregating  about  $10,220,665.  Such  has 
been  the  i)rogress  on  the  work  that  about  .lO^OOO  yds. 
of  rock  and  about  3,000,000  yds.  of  earth  excavation 
have  been  removed.  The  contractors  have-  six 
steam  shovels  of  the  Marion  type,  which  carry  a  2j4 
vd.  dip])er.  and  have  a  dailv  working  ca])acity  of  from 
1.000  t(.  3.000  cu.  yds.  The  Wclland  division  of  the 
Grand  Trunk  Railway,  east  of  the  town  of  Tliorold, 


interce])ts  the  course  of  the  proposed  canal,  therefore 
it  wi'.l  have  to  be  removed.  For  this  |)urposc  tlie  con- 
tractors have  six  steam  shovels  of  the  Marion  type  at 
work  excavating  earth,  and  a  small  20-ton  Marion 
steam  shovel  excavating  rock  for  its  diversion.  They 
are  also  installing  a  Mode!  261  Marion  drag  line  nia- 
cliine,  which  handles  a  5  cu.  yd.  drag  line  bucket  with 
a  100  ft.  Ijooiii.  .\  douljle-  track  steel  l)ridge,  to  be 
used  as  a  tenip<^rary  diversion  of  the  main  line  of  the 
Grand  Trunk  Railway  east  of  Merritton,  will  be  con- 
structed, and  at  present  a  pit  80  feet  in  depth  is 
in  course  of  excavation  througii  eartii  and  rock 
to  accommodate  one  of  the  piers  of  tiie  struc- 
ture. This  diversion  will  be  in  use  for  three  or 
four  years  until  the  locks  are  constructed.  The  earth 
in  course  (jf  excavation  by  the  steam  sliovels  is  being 
dumped  on  either  .side  of  the  large  dam  to  be  built  at 
the  head  of  lock  No.  6,  the  material  to  be  afterward- 
re-handled,  watered  and  rolled  tcj  make  it  watertight 
for  the  formation  of  the  emljankment  at  botli  sides  of 
the  entrance  channel.  .'\t  its  higliest  i)oint  this  dam 
will  be  about  75  ft.  high  and  will  liold  back  a  basin 
containing  about  84  acres  of  water.  The  contractors 
for  tliis  section  are  required  to  furnish  contractors  of 
sections  1  and  2  with  all  the  rock  recpiired  on  their 
SL'ctious,  as  well  as  on  section  3. 

Section  5,  the  contract  for  whicii  was  let  to  the 
Canadian  Dredging  Company  last  November  at  about 
$2,000,000,  extends  from  .\llanburg  to  Port  Roi)inson, 
is  just  under  two  miles  in  length.  This  follows  the  route 
1,'f  tlie  existing  canal,  therefore  the  work  consists  main- 
ly of  dee])ening  and  widening.  Mr.  James  Corbett,  sub- 
contiactor,  is  getting  in  his  steam  shovel  plant  consist- 
ing of  five  Marion  steam  shovels  to  excavate  in  the 
neighborhood  of  2,500,000  cu.  yds.  of  earth. 

Section  8,  which  cuts  out  Raniex's  Bend,  is  the 
next  section  which  will  be  placed  in  the  C(jiitractor's 
hands.  Section  4  is  an  entirely  new  cutting,  and  with 
sections  6,  7,  8,  and  9  will  be  let  and  under  way  early 
in  the  summer.  The  time  limit  for  the  completion  of 
section  5  is  April  1,  1918;  that  for  the  other  sections 
is  April  1,  1917. 

All  the  15ucyrus  shovels  and  drag-lines  in  operation 
on  the  works  were  sold  by  Mussens  Limited,  of  Mont- 
real and  Toronto. 

As  an  engineering  undertaking  the  future  Welland 
Canal  will  bear  favorable  comparison  witii  tiie  Panama 
waterway  in  many  res])ects.  The  great  lock  gate  at 
the  foot  of  each  lock,  for  example,  will  be  larger  than 
that  of  the  Tanama,  being  90  ft.  long  and  83  ft.  high. 

The  Canal  will  cost  approximately  $50,000,000,  and 
will  take  at  least  five  years  to  complete. 

The  construction  of  the  new  Ship  Canal  is  under 
the  direction  of  the  Department  of  Railways  and 
Canals.  Mr.  J.  L.  Weller.  M.  Can.  .Soc.  C.  E..  who  has 
had  considerable  exi>ericnce  of  Canadian  Canal  sys- 
tems, is  the  engineer-in-charge  of  the  entire  work. 
Mr.  F.  E.  Sterns,  who  is  Mr.  Weller's  designing  engi- 
neer, was  for  several  years  engaged  in  engineering 
work  on  the  Panama  Canal. 

The  resident  engineers  connected  witii  the  work  at 
present  .include: — Mr.  C.  L.  Hays  (section  1);  Mr.  V.. 
G.  Cameron  (section  2);  Mr.  H.  M.  Balfour  (section 
3);  Mr.  J.  J.  Aldrcd  (section  51;  Mr.  V..  P.  Johnson 
(sections  8  and. 9). 


()f  I6,(i00,000  ii.p.  available  in  Canada  for  \he  de- 
velopment of  hydro-electric  power,  but  1,016,521  has 
been  harnessed. 
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Requirements   and   Scope   of   the   Consulting 
Engineer  in  Waterworks  Practice 


GOXSTITUTING  a  j^^eneral  discussion  of  the 
life  and  work  of  tiie  consiiltin<4-  engineer,  an 
article  under  the  above  heading-,  written  by 
Mr.  John  W.  Alvord,  consulting  engineer, 
Cliicago,  and  pul)lished  in  a  recent  issue  of  fingineer- 
ing  and  Contracting,  cannot  fail  to  be  received  with 
great  interest  by  the  engineering  profession  in  Can- 
ada. Tile  abstract  given  below  will  doubtless  be  found 
particularly  instructive  by  those  entrusted  with  the 
management  of  local  water  supply  systems.  In  its 
broader  application  it  will  appeal  to  all  who  entertain 
or  who  have  ever  entertained  the  idea  of  going  into 
consulting  engineering  practice. 

Requirements  of  the  Consulting  Engineer 

In  tile  lirst  place,  the  consulting  engineer  nuust  have 
an  investigating  type  of  mind.  That  is,  a  type  of  mind  thai 
can  accumulate  evidence,  sum  up  facts,  and  procure  informa- 
tion without  coming  to  premature  decisions.  This  is  not 
the  common  type  of  mind,  and  usually  has  to  be  cultivated. 
Most  of  us  naturally  jump  at  conclusions,  and  the  less  we 
know  about  a  subject  often  the  more  hastily  we  conclude 
on  something  about  it. 

In  the  second  place,  the  consulting  engineer  must  sub- 
ordinate the  desire  for  personal  gain  to  the  pursuit  of  truth 
for  its  own  sake^he  must  be  willing  to  face  a  persona! 
fmancial  loss  if  he  should  become  inadvertently  so  involved 
that  it  is  necessary,  to  do  so,  rather  than  produce  inefficient 
results,  or  deliver  undigested  opinion.  If  he  undertakes  a 
problem  at  all,  he  will  he  expected  to  serve  his  client's  in- 
terest in  the  light  of  truth  and  fact  even  if  that  involves 
a  personal  contest  with  his  own  client  and  a  hnancial  loss 
to  himself.  In  other  words,  no  man  who  has  not  a  high  sense 
of  honor,  a  keen  appreciation  of  principles  for  their  own 
sake,  and  a  disregard  for  emolument,  when  emolument  in- 
terferes with  principles,  can  hope  to  succeed,  or  at  least  suc- 
ceed very  long  as  a  consulting  engineer. 

In  the  third  place,  a  consulting  engineer  should  have 
a  broad  experience  behind  him  upon  which  to  base  his  work. 
The  investing  public  instinctively  distrusts  youth.  The  old 
saw,  "Young  men  for  war,  old  men  for  counsel"  does  not 
seem  to  lose  its  force  as  an  axiom.  The  investigator  usually 
demands  that  the  man  upon  whose  judgment  he  stakes  his 
money  shall  have  arrived  at  years  of  discretion,  and  in  the 
long  run  this  is  founded  on  good  common  sense.  It  is  a 
disappointment  to  the  young  man  who,  with  his  ambition 
and  vigor,  would  like  to  leap  at  once  into  the  final  fruits  of 
a  long  career,  but  there  can  be  no  better  and  sounder  foun- 
dation laid  for  the  work  of  the  consulting  engineer  than  !."> 
or  20  years'  experience  in  the  superintendence,  construction, 
and  design  of  engineering  works — in  subordinate  position  if 
need  be — with  all  the  experience  in  human  nature,  and  the 
opportunities  for  self-improvement  that  that  length  of 
salaried  service  implies. 

In  the  fourth  place,  a  consulting  engineer  must  of  neces- 
sity have  some  capital  and  business  experience  to  success- 
fully oi)crate  in  his  calling.  To  enter  the  consulting  field 
with  insufficient  means  is  not  only  to  be  daily  harassed  by 
business  anxieties,  but  is  often  a  fatal  Ifandicap  to  the  engi- 
neering judgment  in  matters  where  the  engineering  judg- 
ment should  be  carefully  protected  against  baneful  influ- 
ences of  a  financial  character.  There  is  probably  no  more 
peculiar  and  sensitive  strain  upon  the  morals  than  is  afforded 
by  the  financial  tenii)tations  of  an  insidious  nature  that  con- 


front the  young  and  inexperienced  engineer  who  lias  too 
early  embarked  on  an  independent  career.  The  temptation 
to  slight  his  work  when  he  has  named  too  low  a  fee — the 
temptation  to  accept  work  from  a  client  who  clearly  wants 
to  use  him  improperly,  or  the  temptation  to  report  favorably 
on  a  doubtful  project  because  it  may  lead  to  more  work — in 
these  and  a  thousand  other  insidious  ways  are  embarrass- 
ment.s  created  for  the  financially  helpless,  which  do  not  so 
often  come  to  the  old-established  and  well-founded  practi- 
tioner. 

Ordinarily  it  takes  a  considerable  amount  of  capital  to 
start  the  practice  of  a  consulting  engineer.  The  less  wide  one's 
acquaintances  and  the  less  mature  one's  experience,  the  more 
capital  it  takes  to  provide  for  the  cost  of  "Going  Value,"  that 
is  to  say  the  cost  of  financing  one's  experience  and  person- 
ality onto  a  paying  basis  in  the  engineering  field. 

Not  only  does  it  take  capital  to  start  such  a  practice  but 
it  requires  a  considerable  capital  to  conduct  it.  While  it  is 
a  safe  business,  in  that  accounts  are  almost  always  good 
and  collectible,  collections  are  not  always  possible  until  work 
is  done.  It  is  safe  to  say  that  the  foremost  consulting  water 
works  engineers  in  this  country  require  a  working  capital 
always  invested  in  their  business  of  not  less  than  $10,000  to 
.$35,000,  and  perhaps  at  times  of  even  more. 

In  the  fifth  place,  the  consulting  engineer  must  expect  to 
do  many  things  for  the  public  and  for  the  advancement  of 
his  profession  without  any  direct  remuneration,  not  that  he 
should  do  work  that  can  and  ought  properly  to  be  paid  for, 
but  many  times  it  is  desirable  for  him  to  make  original  in- 
vestigations costing  sometimes  many  thousands  of  dollars, 
the  results  of  which  it  is  wise  for  him  to  give  to  the  pubilc 
and  to  his  professional  brethren.  In  the  matter  of  informa- 
tion the  biblical  injunction  "freely  we  have  received  freely 
give"  is  as  good  an  axiom  in  engineering  as  it  is  applied  to 
the  religious  life.  No  successful  consulting  engineer  ever 
made  his  mark  by  hoarding  expensive  information.  Very 
few  consulting  engineers  have  patented  their  ideas  exten- 
sively and  remained  consulting  engineers.  The  professional 
world  expects  and  demands  of  the  consulting  engineer  that 
he  be  generous  with  his  surplus  time  and  means,  and  they 
accord  honor  and  reputation  only  to  those  who  live  up  to 
their  opportunities  in  this  regard. 

In  the  sixth  place,  the  consulting  engineer  must  have 
the  acquaintance  and  the  long  personal  confidence  of  men  of 
affairs  who  have  need  for  his  services  from  time  to  time. 
This  is  really  his  first  and  fundamental  requirement  but  it  is 
necessarily  the  result  of  all  that  has  been  heretofore  outlined. 

The  work  of  the  consulting  engineer  is  based  primarily 
on  the  personal  conviction  of  this  acquaintances  after  many 
years  of  observation  that  he  can  be  of  real  use  to  them  in 
difticult  problems.  .\fter  years  of  established  reputation, 
others  may  come  to  him  on  the  basis  of  his  reputation  alone, 
l>ut  in  the  start  he  must  depend  on  this  element  of  pergonal 
confidence.  The  best  advertisement  a  consulting  engineer 
can  have  is  a  satisfied  client. 

In  municipal  work  and  municipal  water  works  work 
particularly,  the  consulting  engineer  labors  under  tde  handi- 
cap that  rotation  in  municipal  office  often  deprives  him  of 
infiucntial  friends  whose  confidence  he  has  established  by  his 
work  for  their  city  in   the  past.  '  ^ 

The  consulting  engineer  is  peculiarly  dependent  for  his 
reputation  on  the  fellow  members  of  his  own  profession. 
Xobody  knows  so  well  how  eflicient  or  deficient  an  engineer 
is  in  any  given  line,  as  do  this  professional  brethren.'    Tf  you 


300 


THE     CONTRACT     RECORD 


want  to  be  sure  to  get  a  good  doctor,  inquire  about  tlie  one 
you  have  in  mind  among  other  doctors  in  his  vicinity  and 
you  will  generally  get  a  line  on  him.  So  it  is  with  engineers, 
to  select  the  right  engineer  for  a  particular  problem  the 
searcher  for  talent  can  do  no  better  than  to  advise  with  other 
engineers  in  kindred  lines.  Nobody  knows  engineers  like 
engineers,  and  an  engineer  who  stands  well  with  the  rest  of 
the  engineering  profession,  and  is  recommended  by  them, 
may  usually  be  safely  employed. 

So  far  we  have  spoken  about  engineers  as  a  class.  The 
water  supplies  of  our  several  thousand  cities  in  this  country 
in  connection  with  their  sanitary  and  other  municipal  prob- 
lems, aflford,  perhaps,  the  largest  field  for  consulting  engi- 
neering that  obtains  among  engineering  specialists.  This  is 
because  water  supply  and  sanitary  problems  are  sporadic. 
In  railroad  work,  railroad  operative  problems  are  constantly 
arising  and  are  generally  local  to  the  road,  consequently 
railroads  have  to  continuously  employ  engineers  expert  in 
their  work.  As  a  result  there  are  few  independently  practic- 
ing consulting  railroad  engineers  available.  In  bridge  and 
structural  work,  there  are  a  larger  number  available  but  it 
is  safe  to  say  that  at  least  half  of  the  consulting  engineers 
in  this  country  are  occupied  almost  solely  with  municipal 
problems,  which  are  many  and  varied. 

Field  of  Usefulness 

The  consulting  engineer  in  water  works  practice  has  the 
opportunity  to  make  himself  useful  in  special  ways  that  per- 
haps should  be  noticed  in  some  detail. 

In  the  first  place,  he  is,  or  should  be,  familiar  with  all 
of  the  more  important  water  supplies  of  the  country,  so  as  to 
understand  in  a  general  way  their  peculiar  working  condi- 
tions and  special  characteristics.  In  addition  to  a  general 
familiarity  with  such  plants,  he  should  have  a  detailed  know- 
ledge of  a  large  number  of  plants  with  which  he  has  person- 
ally been  identified  and  from  which  he  has  drawn  his  experi- 
ence. It  is  quite  as  important  that  he  have  a  good  working 
knowledge  of  small  plants  as  of  large  plants,  for  as  a  rule, 
more  skill  and  care  is  required  to  adapt  means  to  an  end  in 
small  water  plants  than  in  large  ones,  besides  which,  one 
must  realize  that  only  a  good  perspective  can  be  obtained 
when  one  has  in  mind  measures  which  are  applicable  to  all 
sizes  and  varieties  of  works. 

In  the  second  place,  he  should  desirably  have  close  and 
intimate  touch  with  water  works  men  and  interests  all  over 
the  country.  He  should  have  a  specialized  library  of  all  the 
water  works  literature,  carefully  filed  and  indexed,  for  ready 
reference.  He  should  also  have  the  notes  of  his  own  past 
work  so  indexed  and  accessible  that  they  are  almost  instant- 
ly available.  And  if  he  be  wise  he  should  expend  a  good 
deal  of  time  and  money  in  tabulating  data  forming  a  data 
file  for  ready  reference  on  all  of  the  more  independent  sub- 
jects that  are  likely  to  come  before  him. 

A  library  of  special  water  works  reports  by  other  engi- 
neers, chemists  and  experts,  should  form  a  most  valuable 
part  of  his  library,  and  this  cannot  ordinarily  be  accumulated 
without  special  watchfulness  through  the  professional  court- 
esy of  his  fellow  practitioners,  covering  a  considerable  period 
of  time.  A  well-equipped,  modern,  up-to-date  library  in  a 
water  works  engineer's  office  represents  an  investment,  with 
its  accompanying  files,  of  from  $3,000  to  $15,000. 

In  the  third  place,  if  he  is  to  be  of  the  greatest  good  to 
the  greatest  number  of  clients,  he  must  have  a  well  organ- 
ized force  of  assistants,  familiar  with  his  methods  and  ideas, 
and  capable  of  carrying  them  out,  ofttimes  at  a  distance  from 
the  home  office.  Engineering  assistants  of  the  proper  type 
of  mind  needed  by  the  consulting  engineer  must  be  trained 
in  his  own  office  by  a  well  arranged  system  of  precedence, 
promotion,  and  personal  interest  and  instruction.  With  such 
a  force  the  personal  influence  of  the  chief  of  the  office  can 


be  spread  out  over  a  very  large  field  without  making  the 
cost  in  any  one  investigation  unduly  expensive,  because  in  a 
well  organized  office  no  man  should  have  to  do  what  a  less 
expensive  man  can  do  equally  well,  and  the  chief  of  the  office 
can  confine  and  limit  his  time  to  those  things  only  which 
are  required  for  direction  and  general  supervision  to  the 
financial  advantage  of  his  client. 

In  the  fourth  place,  the  water  works  engineer  must  con- 
tinue to  be  a  close  student  of  the  art  all  of  his  professional 
life.  So  soon  as  he  begins  to  relax  his  attention  in  this  direc- 
tion, so  soon  does  he  begin  to  drop  back  and  be  in  danger  of 
being  superseded.  No  matter  how  busy  he  may  be,  or  with 
what  great  responsibilities  he  may  be  charged,  he  cannot 
afford  for  one  instant  to  relax  his  study  time.  New  methods 
must  be  investigated  where  they  have  promise.  Water  works 
literature  should  all  pass  under  his  eye,  at  least  to  the  entent 
that  he  catches  the  meaning  and  purport  of  every  important 
water  works  article,  paper,  or  book  that  is  presented  during 
the  current  year.  The  water  works  conventions  in  which  he 
is  interested  must  be  attended,  and  he  must  see  to  it  that  he 
is  constantly  rubbing  up  against  men  and  minds  and  keeping 
up  with  the  current  of  thought  in  his  special  line  of  work. 
The  exacting  requirements  of  this  kind  of  study,  in  connec- 
tion with  the  business  of  operating  an  office,  pursuing  special 
problems,  and  at  times  shouldering  the  responsibilities  of 
construction,  is  a  severe  requirement,  and  with  most  men 
compels  much  evening  work,  especially  in  early  life.  The 
social  sacrifices  which  most  of  the  prominent  water  works 
engineers  of  this  country  have  undergone  would  surprise 
many  a  young  man  who  saw  only  the  emoluments  and  the  re- 
wards involved  . 

In  the  fifth  place,  the  water  works  engineer  in  consult- 
ing practice  should  have  breadth  of  view  outside  and  beyond 
the  strict  limit  of  his  own  profession.  His  more  especial  field 
is,  however,  a  broad  one  and  may  be  outlined  as  follows: 

In  water  source  inquiries  he  must  be  informed  in  nieter- 
ology,  hydrography,  and  storage  problems  as  well  as  all  of 
the  specialized  work  done  in  the  underground  waters.  In 
questions  of  quality,  he  must  have  a  general  working  know- 
ledge of  chemistry  and  bacteriology  so  as  to  make  correct 
interpretations,  weigh  relative  advantages  and  disadvantages 
of  different  waters,  test  those  in  use,  guard  the  community 
against  disease  and  epidemic  and  decide  on  questions  of  fil- 
tration. In  mechanics,  he  must  be  well  acquainted  with  all  of 
the  various  machines,  appliances,  and  fuels,  and  deal  with 
questions  of  combustion,  station  economy  and  transmission 
problems,  all  of  which  go  to  the  successful  solution  of  hy- 
draulic power  equipment  and  economics.  In  hydraulics,  he 
must,  of  course,  have  a  wide  knowledge  of  the  various  pro- 
perties of  water  and  its  control.  In  law,  he  must  be  profi- 
cient with  the  details  of  municipal  methods  and  checks,  and 
the  relations  expressed  in  contracts.  As  an  administrator, 
he  must  know  how  tactfully  to  manage  men,  talk  to  Boards, 
Councils,  Committees,  deal  with  contractors,  and  superin- 
tendents. In  economics,  he  must  know  how  to  reason  about 
finance,  understand  the  conservation  of  capital,  relation  of 
time  to  cost,  and  the  specific  economic  questions  that  always 
accompany  matters  of  public  policy.  In  matters  of  public 
health,  he  must  be  fully  acquainted  with  the  theories  of 
disease,  the  etiology  of  epidemics,  and  the  laws  and  methods 
of  controlling  the  sanitary  surroundings  of  the  modern  com- 
munity. Now  all  of  this  means  that  to  the  owners  of  the 
water  supplies  of  this  country  there  is  available  on  compara- 
tively short  notice  in  a  considerable  number  all  of  the  means 
and  requirements  of  an  organized  force,  for  the  rapid  stuHv 
and  solution  of  the  many  difficult  problems  that  occur  in  th  ■ 
art  of  municipal  water  supply. 

Probably  the  greatest  advantage  that  occurs  to  the  local 
water  supply  management  from  the  engagement  of  the  con- 
sulting engineer,  lies  in  the  fact  that  to  the  solution  of  local 
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problems  can  be  brought  a  very  wide  range  of  comparative 
study  with  the  possibility  of  improved  methods  and  the  ap- 
plication of  a  variety  of  means.  This  comes  only  through  a 
wide  acquaintance  with  the  successful  ways  in  whicli  diffi- 
culties are  overcome  elsewhere.  The  more  water  works  offi 
cials  and  managers  mingle  in  the  water  works  conventions 
or  visit  varied  plants  in  the  different  parts  of  the  country, 
the  more  they  realize  the  value  of  this  broader  aspect  of  thei 
problems,  and  appreciate  the  work  that  the  consulting  en 
neer  can  do  for  them. 

A  second  valuable  office  which  the  consulting  water 
works  engineer  can  perform  for  the  local  water  works  is  to 
bring  to  its  investigation  a  mind  fresh,  unbiased,  and  free 
from  any  previous  local  tradition  or  precedent;  not  that  local 
knowledge  is  not  important  and  valuable  and  must  always 
be  carefully  considered,  but  ofttimes  a  review  of  many  pos- 
sible methods  are  necessary,  and  such  a  review  often  throws 
certain  methods  into  strong  relief  that  might  otherwise  be 
passed  by.  No  one  knows  better  than  the  consulting  engi- 
neer himself  that  logical  research  among  facts,  with  a  correct 
and  unbiased  summation,  may  often  reverse  a  pre-conceived 
opinion  held  at  the  beginning  of  the  investigation. 

A  third  valuable  aid  which  the  consulting  engineer  can 
give  to  the  local  water  works  management  is  to  give  per- 
spective to  the  problem  in  hand  by  shaping  up  all  the  alter- 
natives, so  that  after  a  series  of  projects  are  complete  on 
comparative  basis  the  management  can  see  as  clearly  as  the 
consulting  engineer  why  a  certain  course  of  improvement 
is  desirable  and  necessary.  Indeed,  it  should  be  the  special 
aim  in  all  engineering  reports  to  so  arrange  the  data  and 
contrast  the  opposing  courses  of  action  in  a  series  of  esti- 
mated projects  that  the  desired  decision  shapes  itself  almost 
unconsciously  from  the  facts  contained  in  the  report.  It  is 
often  well  in  comparative  work  of  this  kind  to  include  pro- 
jects that  are  not  favored  for  the  sake  of  fairness  and  to 
throw  into  stronger  relief  a  desirable  selection. 

The  consulting  engineer  therefore,  is  not  a  dictator  or 
an  autocrat.  He  is  not  a  wizard  or  a  prophet.  He  is  simply 
an  intelligent  human  being  who  has  learned  how  to  lay  hold 
of  a  special  problem,  in  a  (Patient  and  orderly  way  with  the 
means  that  are  open  to  any  one,  and  finally  dissolve  the 
mists  that  hang  about  the  difficulty  so  that  the  layman  can 
understand  the  matter  as  fully  as  the  engineer.  All  this  is 
accomplished  by  taking  one  step  at  a  time,  with  a  reason  for 
every  step. 

Only  the  more  intelligent  of  the  water  works  community 
utilize  such  services.  In  a  large  majority  of  water  woiks 
plants  the  consulting  engineer  is  unknown,  or,  if  known,  he 
is  called  only  rarely  to  remedy  blunders,  or  a  succession  of 
blunders,  caused  by  overconfidencc.  Particularly  is  this  true 
in  municipal  work.  The  rapid  rotation  in  office  of  the  Ameri- 
can municipal  official  causes  him  to  imagine  that  he  must  de- 
cide all  matters  ofT-hand  as  best  he  can,  and  the  idea  that 
many  municipal  problems  are  matters  for  careful  and  special- 
ized study  does  not  ordinarily  appeal  to  him. 

Only  as  we  advance  in  civilization  and  better  govern- 
ment will  we  realize  that  a  thought  must  precede  an  act,  and 
the  more  important  the  act  the  more  necessary  it  is  to  have 
careful  preliminary  thought. 

Strictly  speaking,  the  consulting  engineer  is  one  who 
gives  his  time  wholly  to  advanced  and  specialized  study.  As 
a  practical  matter,  however,  most  consulting  engineers  under- 
take more  or  less  construction.  This  is,  in  the  main,  desir- 
able as  it  keeps  them  in  touch  with  the  practical  side  of  their 
profession  and  prevents  their  becoming  mere  theorists. 

Some  consulting  engineers  in  water  works  work  limit 
themselves  annually  to  a  few  large  undertakings  in  construc- 
tion, while  others  will  undertake  a  limited  amount  of  all  kinds 
of  construction,  both  large  and  small.     The  latter,  of  course 


develop  a  larger  working  organization  than  the  former,  and 
while  a  greater  variety  of  practical  experience  results,  prob- 
ably such  engineers  have  less  time  for  the  studious  side  of 
their  profession.  Nearly  every  consulting  water  works  engi- 
neer has  some  specialty  to  which  he  has  given  more  than  or- 
dinary thought  and  attention. 

Consulting  Engineers'  Fees  and  What  They  Call  For 
The  fees  which  water  works  engineers  receive  cause  them 
to  be  regarded  ordinarily  with  some  envy  by  their  salarie-l 
brethren,  but  there  is  also  another  side  of  the  picture.  The 
l)etter  class  of  well-known  consulting  engineers  ask  $100  per 
day  for  their  time,  .$50  per  day  is  common,  and  from  $200  to 
$250  is  not  unusual,  but  such  men  do  not  expect  to  do  any 
work  that  can  be  just  as  well  done  by  a  competent  assistant, 
so  that  the  amount  of  time  which  they  ordinarily  charge  to 
a  problem  is  quite  limited.  Nor  can  they  expect  to  maintain 
that  rate  constantly  no  matter  how  busy  they  may  be.  The 
business  of  their  office,  their  correspondence,  time  taken  for 
special  studies,  attendance  at  conventions,  and  committee 
work,  make  large  inroads  on  their  annual  schedule,  and  it  is 
safe  to  say  that  the  waterworks  consulting  engineers  are  one 
of  the  most  approachable  classes  of  men.  They  do 
not  expect  to  earn  money  all  the  time.  The  expenses  of  a 
consulting  engineer  are  usually  quite  large.  He  must  be  -i 
member  of  many  technical  societies  and  attend  their  con- 
ventions. Often  he  is  called  upon  to  do  elaborate  and  exten- 
sive committee  work  in  this  connection.  In  many  ways  he 
finds  it  desirable  to  make  much  independent  research.  It  is 
safe  to  say  that  a  consulting  water  works  engineer  who  has 
ofTered  him  all  the  work  he  can  attend  to,  will  be  unable  to 
properly  charge  up  more  than  two-thirds  of  the  calendar 
working  days  in  the  year  and  will  often  otherwise  expend 
from  one-sixth  to  one-third  more  of  his  time  for  the  benefit 
of  his  clients,  his  profession,  and  his  office  efficiency. 

The  work  of  the  consulting  engineer  calls  for  a  great 
deal  of  arduous  travel— from' 20,000  to  60,000  miles  a  year  for 
the  busy  man.  It  takes  a  robust  constitution  to  stand  all  the 
changes  in  climate,  winter  and  summer,  with  all  the  varied 
diet  and  hotel  life  that  continual  travel  involves.  The  engi- 
neer is  usually  expected  to  work  from  10  to  16  hours  a  day 
when  away.  Often  many  nights  a  week  must  be  spent  on  a 
sleeping  car,  and  with  anywhere  from  100  to  200  days  a  year 
away  from  home,  life  is  not  always  a  joy. 

But  the  work  of  the  consulting  engineer  unquestionablv 
has  its  own  peculiar  rewards,  for  he  is  thrown  into  contact 
constantly  with  bright  minds.  He  is  constantly  confronted 
with  new  and  interesting  problems,  and  filled  with  the  zest  of 
being  needed  and  useful.  Charged  with  great  responsibilities 
for  the  public  health  and  welfare,  his  work  is  undoubtedly 
most   stimulating  and  inspiring. 


The  National  Builders'  Supply  &  Enamel  Concrete  Brick 
Company,  Limited,  Montreal,  of  which  Mr.  H.  C.  Harding 
is  managing  director,  will  start  their  brick  plant  at  Mas"^ 
couche,  P.Q.,  some  time  this  month.  A  special  train  from 
Montreal  will  convey  a  party  of  Montreal  and  Toronto  ar- 
chitects as  well  as  prominent  engineers  and  contractors  from 
these  and  other  Canadian  cities,  and  the  plant  will  then  be 
officially  started. 


Mr.  E.  R.  Doe,  of  Victoria,  B.C.,  who  died  recently  at 
the  early  age  of  47,  was  head  of  the  well-known  contracting 
firm  of  E.  R.  Doe  Bros.  With  his  brother  he  completed 
successfully  several  important  engineering  contracts  for  the 
Canadian  Pacific  Railway,  among  which  may  be  mentioned 
the  docks  extension  some  seven  years  ago,  and  a  large  por- 
tion of  the  work  on  the  new  terminals  on  the  Songhecs 
Reserve. 
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Reinforced  concrete  arch  bridge  under  construction  at  St.  Catharines,  Ont     This  bridge,  which 

connects  the  city  with  a  new  residential  suburb,  has  13  spans,  56  ft.  centres  and  a 

total  length  (exclusive  of  approaches)  of  700  ft.    The  width  is  30  ft. 

and  the  height  from  water  level  to  roadway  71  ft. 


Reinforced  Concrete  Bridge  at  St.  Catharines,  Ont. 


BRIDGE  construction  at  St.  Catharines,  Ont., 
promises  to  he  an  important  factor  in  the  ex- 
tension and  development  of  that  city  in  the 
ne.xt  few  years.  St.  Catharines  is  built  more 
or  less  in  a  half-circle,  following  the  valley  of  the  old 
Welland  Canal.  Its  location  is  to  the  north-east  and 
west  of  the  disused  waterway,  leaving  the  southern 
section  practically  undeveloped.  It  is  to  open  up  this 
section  oi  the  city  that  a  new  concrete  bridge  is  being 
constructed.  The  main  proportions  of  the  new  struc- 
ture are:  extreme  length,  700  ft.;  width,  30  ft.;  height, 
75  ft.  The  bridge  is  constructed  of  solid  concrete 
throughout,  and  when  completed  will  have  thirteen 
elliptical  arches,  each  arch  having  a  clear  span  of  50 


The  bridge  is  designed  to  accommodate  both  ve- 
hicular and  pedestrian  traffic,  and  will  have  a  25-ft. 
roadway  and  a  5-ft.  sidevvalk. 

Mr.  W.  D.  Scott,  of  the  city  engineer's  depart- 
ment, St.  Catharines,  has  charge  of  the  work,  which 
was  commenced  in  October,  1912,  by  day  labor.  As 
will  be  seen  by  the  photographs  here  reproduced  the 
bridge  is  about  half  comi)leted.  The  remainder  of  the 
work  will  be  done  by  contract,  which  is  to  be  let  in  a 
few  weeks. 

In  the  making  of  the  foundations  and  the  construc- 
tion of  the  bridge  up  to  the  present,  about  six  thou- 
sand barrels  of  Canadian  cement  have  been  put  in.  The 
ceinent  was  supplied  by  the  Canada  Cement  Conipanj'. 


Reinforced  concrete  bridge  under  construction  at  St.  Catharines,  Ont. 
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Engineering  Topics  in  the  Old  Land 

Status  of  Incompetent    Engineers   Maintained   by   the  Work  of 
the  Specialist — Special   Training   Required    for   Road    Engineers 


By  our  London  Correspondent 


Si'EClALlZA'JTUN  is  year  by  year  rendering  the 
way  of  the  incompetent  easier.  When  buildings 
were  composed  of  brick,  stone,  timber,  slate  and 
cement,  an  architect  was  at  least  competent  to 
prepare  his  own  plans.  The  introduction  of  metal — a 
material  foreign. to  him — was  the  first  step  in  the  ar- 
chitect's downfall.  Even  a  cast-iron  girder,  stanchi(jn 
or  storey  post  was  beyond  his  ken.  He  was  (or  prided 
himself  that  he  was)  an  artist  rather  than  a  construc- 
tor, and  he  did  not  liesttjw  that  care  upon  his  sec- 
tions that  he  did  upon  his  elevations.  Steel  frame  con- 
struction cast  him  down  pretty  considerably,  and  when 
reinforced  concrete  came  to  the  front  he  sank  finally 
into  an  abyss  of  despair,  and  delegated  his  work  to 
the  engineer.  But  the  engineer,  placed  in  the  scales, 
was  found  wanting.  His  knowledge  was  too  diffuse, 
too  general ;  and  it  was  not  until  the  exigencies  of 
modern  building  evolved  the  constructional  engineer 
that  really  satisfactory  work  was  assured.  Manufac- 
turers were  quick  to  realize  the  possibilities  of  the 
constructional  engineer  as  an  addition  to  their  staff, 
and  scarcely  a  firm  of  repute  exists  now  that  has  not 
its  department  for  the  assistance  of  the  outside  in- 
competent. In  reinforced  concrete  this  is  especially 
the  case,  and  the  public  would  have  a  shock  could  it 
know  to  what  an  extent  manufacturers  and  contrac- 
tors, who  afterwards  carry  out  a  work,  are  responsible 
for  its  design.  It  is  doubtless  better,  so  far  as  the 
safety  of  the  public  is  concerned,  that  these  expert 
firms  should  undertake  the  responsible  work  of  design 
than  that  it  should  be  left  to  the  mere  architect ;  but 
the  system  has  many  grave  disadvantages.  Among 
an  architect's  duties  is  the  superintendence  of  works 
as  they  progress.  He  is  expected  to  be  master  of 
every  detail  and  to  be  able  to  detect  the  least  flaw 
or  blemish.  How  then  does  he  act  when  the  works 
are  foreign  to  him,  when  the  plans  and  specifications 
have  been  pre])ared  by  a  specialist  firm,  and  when 
that  very  specialist  firm  is  executing  the  contract? 
The  scandal  has  become  so  grave  in  England  that  the 
Eocal  Government  Board  have  had  to  raise  serious 
objections  to  many  reinforced  concrete  designs 
brought  forward  by  municipal  engineers,  simply  be- 
cause the  board  saw  that  the  engineers  had  but  an 
im[)erfect  knowledge  of  their  subject  and  were  relying 
solely  upon  the  advice  given  gratis  by  manufactiuers 
whose  fingers  were  already  very  deeply  imbedded  in 
the  pie.  It  may  be  argued  that  municipal  engineers 
arc  not  expected  to  be,  and  are  not,  either  architects 
or  constructional  engineers ;  but  a  fairer  way  to  put 
it  would  be  to  say  that  unhapi)ily  the  board  have  no 
control  Qver  either  architects  seeking  free  designs  or 
constructional  engineers  supplying  them.  The  .system 
hits  the  specialist  engineer  very  hard,  but  it  is  a  per- 
fect gold-mine  for  the  incompetent.  One  of  the.  first 
duties  of  the  central  committee  when  it  is  formed  (as 
it  is  to  be  hoped  it  will  be -some  day)  should  be  to  ob- 
tain legislation  prohibiting  a  man  from  affixing  his 
name  to  plans  not  of  his  own  ])reparation.  Brain  (in 
the  engineering  profession  at  least)  might  then  come 
into  its  own ! 


The  necessity  for  si)ecial  training  of  road  engineers 
is  a  subject  which  is  claiming  a  large  amount  of  atten- 
tion here.  To  use  one  of  the  most  hackneyed  phrases 
of  the  day  "self-propelled  traffic  has  come  to  stay," 
and  to  use  yet  another,  "the  advent  of  the  mechani- 
cally-propelled vehicle  has  revolutionized  road-making 
methods."  There  was  a  time  when  highway  construc- 
tion (including  necessarily  highway  bridge  construc- 
tion) formed  no  imimporlant  j)art  of  the  work  of  the 
civil  engineer.  Work  of  this  nature  is  now  almost 
wholly  carried  out  by  the  engineers  to  municipalities 
or  county  authorities,  and  it  comes  as  a  shock  to  find 
one  of  the  latter  advertising  for  an  engineer  possess- 
ing a  qualification  whose  acquisition  demands  no  ex- 
perience in  road  construction  and  maintenance.  "Ap- 
plicants," ran  the  advertisement,  "must  be  members 
or  associate  members  of  the  Institution  of  Civil  Engi- 
neers," and  while  such  qualification  may  (but  not 
necessarily  must)  be  obtained  by  examination,  the  ex- 
amination may  be  passed  without  knowledge  of  the 
subject  referred  to.  There  is  no  doubt  that  the  county 
authority  acted  in  good  faith,  erring  through  sheer  ig- 
norance; and  it  is  of  the  highest  importance,  in  the 
interest  of  good  road  administration,  that  the  certifi- 
cate of  the  premier  institution  should  be  appraised  at 
its  true  worth.  W^ith  two  institutions  holding  examin- 
ations in  municipal  engineering  (in  which  road  con- 
struction and  allied  matters  hold  prominence)  it  is 
in  the  last  sense  ridiculous  to  compel  municipal  engi- 
neers to  hold  a  qualification  which  affords  no  proof  of 
their  fitness  to  undertake  the  duties  entrusted  to  them. 
The  question  is  far  removed  from  an  insular  one,  for 
in  more  countries  than  one  the  "representative"  civil 
engineering  body  represents  every  grade  of  engineer 
except  the  municipal.  That  a  municipal  engineer 
should  be  a  civil  engineer  goes  without  saying,  but 
civil  engineering  must  form  only  part  of  his' training, 
and  the  whole  is  greater  than  the  part. 


The  manufacture  of  cement  in  the  electric  furnace, 
hitiierto  made  difficult  by  the  formation  of  calcium 
carbide  that  ruins  the  cement,  has  been  made  practic- 
able by  the  newly-patented  process  of  a  Swedish  en- 
gineer. The  method  of  overcoming  the  difficultv  con- 
sists in  adding  a  metallic  oxide  to  reduce  the  carbide. 
Iron  oxide  has  proven  a  suitable  material,  and.  instead 
of  including  this  in  the  char'^e  of  the  furnace,  it  has 
l)een  found  sufficient  to  add  the  powdered  oxide  to  the 
cement  product  taken  from  the  furnace. 


.•\n  employment  bureau  has  been  establislied  bv  the 
Boston  Society  of  Civil  Engineers  for  the  benefit  of 
its  membershii).  The  bureau  is 'intended  to  be  a  me- 
dium for  securing  positions  for  its  members  and  appli- 
cants for  membershij)  and  also  for  furnishing  em- 
ployees to  members  and  others  desiring  men  cai)ai)le 
of  filling  responsible  positions.  Two  lists  are  kept 
iiu  file  at  the  society  rooms,  one  for  positions  available 
and  tile  other  of  men  available,  giving  in  each  ca.se 
detailed  information. 
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A   Practical   Discussion  of  Estimating 
Methods  in  Building  Work 


By  Henry  A.  Hoyt 


CONTRACTORS    are    by    necessity    estimators, 
luther  they  estimate  the  cost  of  building  con- 
struction themselves,  or,  in  the  case  of  larger 
concerns    employ    estimators,    or    "quantity 
surveyors,"  as  they  are  known  across  the  water.     In 
either  case,  the  final  success  of  a  building  contract  de 


more  errors  creep  into  estimates,  especially  errors  of 
omission,  by  the  use  of  printed  estimate  forms.  No 
two  buildings  are  sufficiently  alike  to  permit  of  this 
form  or  blank  being  a  success.  Many  of  the  printed 
items  will  be  used  on  one  building  and  not  on  the  next, 
and  if  you  place  no  figures  after  an  item  not  involved 


pends  vitally  on  two  results — first,  getting  a  price  for     in  tlie  structure  in  question,  you  arc  very  liable  to  omit 


it,  and  second,  erecting  the  said  building  for  the  said 
price,  plus  the  desired  margin. 

Recently  a  card  has  been  circulated  in  building  cir- 
cles bearing  a  sort  of  advertisement,  and  on  one  side 
the  following:  "Contracting,  Like  Horse  Racing,  is 
Due  to  Different  Opinions."  Usually  the  "different 
opinion"  is  the  direct  result  of  great  differences  in  the 
method  and  manner  of  estimating  the  cost  of  construc- 
tion. It  is  probably  a  fact  that  no  two  contractors 
prepare  estimates  and  recapitulations  of  materials  and 
labor  in  the  same  manner.  This  is  not  necessary  al- 
ways, but  some  system  or  near-system  should  be  em- 
ployed. Most  of  us  have  seen  the  picture  entitled  "The 
Successful  Contractor,"  showing  a  builder  at  his  desk, 
deep  in  thought,  hand  in  his  hair,  and  supposed  to  be 
saying,  or  at  least  thinking,  "What  did  I  forget?" 
This,  unfortunately,  is  too  often  true.    The  writer  has 


some  figures  from  some  (jther  item  of  vital  importance 
to  your  recapitulation.  This  (jpinion  on  the  "printed 
blank"  question  will  be  disputed  by  some  good  esti- 
mators. 

Recapitulation  of  Estimate 
When  you  get  a  set  of  plans  to  bid  and  estimate 
from,  first  make  one  person  responsible  for  the  recapi- 
tulation of  the  estimate.  Let  that  person  read  the  en- 
tire specifications  through,  examining  the  plans  mean- 
while carefully  and  explicitly.  Then  make  up  a  full 
and  complete  tabulation,  synopsis  or  recapitulation, 
and  have  it  so  correct  that  you  can  depend  on  it  as 
final,  knowing  that  when  all  items  are  filled  in  and  car- 
ried out  the  estimate  will  be  complete.  The  correct 
way  to  take  off  the  estimate  is  "as  the  building  would 
be  built."  Always  remember  "order  is  heaven's  first 
law,"  and  make  out  your  estimate  in  its  regular  order. 


seen  successful  estimates  prepared  on  slips  and  scraps  Some  make  up  the  estimate  alphabetically,  but  "e!e- 

of  paper  and  used  envelopes  and  the  like,  but  the  ele-  vators"  and  "excavations"  are  rather  far  apart  in  the 

ment  of  success  and  certainty   involved  would  have  usual  order  of  building  erection.     Decide  early  wliat 

been  more  secure,  and  at  least  more  satisfactory  had  portions  of  the  work  sub-bids  will  be  asked  upon,  and 

more  system  been  used.    It  is  of  secondary  importance,  even  if  sub-bids  are  taken,  "take  off"  the  same  your- 

the  kind  of  system  adopted ;  in  fact,  it  is  just  as  bad  to  self  if  you  have  time  and  are  sufficiently  capable.    Get 

over-systemize  the  business  of  estimating  till  the  sys-  several  bids  on  each  item  asked  for  if  possible.     It  is 

tem  eventually  swallows  up  the  business  in  the  deadly  hereby  respectfully  admitted  that  the  ideal  method  is 

overhead   expenses.       One   very   well-known   general  no  sub-bids  on  anvthing  till  after  you  get  the  contract 

contractor   uses   large   blank   books,   weighing    mai.y  signed  for  the  job,  but  as  long  as  present  methods  of 


pounds,  and  everything  is  kept  in  this  book,  even  tc 
the  minor  figures  used  to  get  off  the  quantities.  It 
finally  resembles  a  school  boy's  scratch  pad.  Another 
well-known  contracting  engineer,  a  man  of  a  va.st . 
amount  of  experience,  keeps  everything  pertaining  \o 
one  estimate  in  a  heavy,  large  manila  envelope,  nnd 
these  are  filed  away  eventually  by  name  and  number. 
A  certain  well-known  contractor  uses  a  large  loo^e- 
leaf  book,  and  invariably  carries  it  around  the  country 
with  him  wherever  he  goes.  He  became  known  to  sev- 
eral of  us  as  the  "black  book  man."     Another  con- 


contractmg  exist  on  this  coast  sub-bids  will  continue 
to  be  invited  and  used  by  general  contractors  as  a  class. 
Make  mental  or  written  notes  of  errors  or  omissions 
in  drawings  or  specifications,  and  if  serious,  take  it  up 
at  once  tactfully  with  the  architect,  but  do  not  take  up 
minor  discrepancies  with  him  that  would  make  no  dif- 
ference with  your  estimate.  Your  time  should  be 
worth  as  much  as  his,  possibly  more. 

Checking  up  all  quantities  and  minor  figures  in  an 
estimate  should  not  be  necessary  if  the  work  has  been 
well  and  conscientiously  performed.    There  are  many 


tractor  once  made  up  his  figures  in  a  certain  school     differences  of  opinion  on  this  item  of  re-checking  one's 
competition  in  the  lobby  of  the  local  hotel,  wrote  out     estimate,  but  if  many  jobs  are  figured  it  is  enough  work 


his  bid  and  walked  away,  leaving  his  estimate  sheet 
on  the  hotel  desk.  One  of  his  competitors  walked  ';ff 
with  it  and  then  cut  his  own  estimate.  Very  foolish 
and  careless  of  both  of  them,  but  it  so  happened  that 
neither  of  them  got  the  contract.  One  contractor  on  a 
large  public  building  competition  had  his  bid  neatly 
typewritten  on  his  stationery  with  a  space  for  the  final 
amount  left  blank.  This  he  filled  in  at  the  desk  of  a 
local  bank  and  carefully  blotted  the  amount  with  a  new 
blotter.     Soon  another  contractor  sought  out  the  same 


to  estimate  once.  (One  estimates  for  nothing  enough 
usually.)  If  the  estimate  is  expected  to  be  re-checked 
one  gets  into  the  serious  habit  of  depending  too  much 
upon  the  said  re-checking.  The  crucial  test  of  a  con- 
tractor's fitness  for  his  work  is  his  ability  to  handle 
nien  and  operations  successfully,  but  second  only  in 
importance  is  his  ability  to  estimate  the  probable  co.-<t 
of  construction.  These  two  qualifications  are  not 
usually  found  in  one  man,  but  if  so  found  he  should 
make  a  successful  contractor.     Often  successful  con- 


place  to  fill  out  his  bid  and  learned  the  amount  of  the  tracting  firms  consist  of  two  persons one  whose  spe 

first  man's  bid  from  the  blotter,  mirror,  etc.     Sounds  cial  aptitude  is  organizing  and  handlinsi  men,  and  an- 

"fishy,"  but  it's  true.     All  of  the  foregoing  are  inci-  other  whose  natural  bent  and  training  fit  him  to  esti- 

dental  rennniscent  experiences  only  and  show  the  great  mate  costs,  keep  records,  compile  statistics  and  cost 

diversity  of  methods  employed  by  builders.     Probably  systems,  and  to  act  with  his  partner  in  an  advisory 
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capacity  on  business  and  buying  matters.  This  ideal 
combination  originates  usually  from  a  good  foreman 
and  a  young  civil  engineer. 

Evidently  the  building  business  had  its  drawbacks 
and  failures  early  in  the  history  of  the  world,  else  the 
following  would  not  have  been  a  seemingly  necessary 
precept  of  Holy  Writ:  "Eor  which  of  you,  intending 
to  build  a  tower,  sitteth  not  down  first  and  counteth 
the  cost,  whether  he  have  sufficient  to  finish  it?  Lest, 
haply,  after  he  has  laid  the  foundation,  and  is  not  able 
to  finish  it,  all  that  behold  it  begin  to  mock  him,  say- 
ing, 'this  man  began  to  build  and  was  not  able  to  fin- 
ish.' "  This  would  probably  be  the  experience  of  many 
an  owner  were  it  not  for  the  bravery  and  courage  of  the 
average  contractor,  who  "sitteth  down  first  and  count- 
eth the  cost,"  and  then  "puts  up  a  bond  and  takes  all 
the  ciiances." 

It  is  convincing  that  many  low  bids,  and  high  ones 
too,  for  that  matter,  are,  as  Dr.  Johnson  says,  ""the  re- 
sult of  sheer  ignorance"  as  much  as  a  desire  in  the  face 
of  common  experience  to  prove  that  two  and  two  equal 
five.  Very  seldom  are  serious  mistakes  made  when 
one  follows  his  own  good  judgment.  There  is  no  such 
thing  as  time  in  proportion  to  cost  in  estintating.  On 
some  buildings  an  estimator  might  spend  three  or  four 
days  on  millwork  alone,  while  on  another  a  few  hours 
would  suffice.  A  thousand  dollars  of  hardware  might 
occupy  as  much  time  to  take  oft'  as  ten  or  twenty  times 
that  amount  in  brick  or  concrete  work.  Always  keep 
the  sub-totals  of  your  estimate  separate  and  complete 
in  themselves.  You  can  then  always  with  safety  alter 
or  change  price  or  quantity  without  making  a  risky 
change  clear  through  the  estimate. 

Some  contractors  add  the  profit  desired  to  each 
item  or  sub-heading;  this  is  wrong  practice;  get  the 
exact  cost  and  add  "all  the  profit  at  once."  Never 
under  any  circumstances  base  your  final  proposal  on 
an  estimated  cost  given  by  the  architect  or  engineer  in 
charge  of  the  job.  Many  times  this  pre-estimate  is 
correct  in  quantity,  but  not  in  price;  often  the  reverse 
is  true.  Depend  upon  yourself  and  not  the  other  fel- 
low. Also  be  your  own  price  maker,  even  if  your  esti- 
mate is  made  up  by  an  employee.  The  diversity  of 
figures  of  sub-contractors  requires  your  best  judgment 
always.  It  is  not  always  wise  to  use  the  lowest  sub- 
figures  you  are  oiifered,  even  if  the  low  man  is  pre- 
sumed to  be  entirely  responsible.  It  usually  leads  to 
trouble  and  dissatisfaction  later.  Ax'oid  verbal  sub- 
bids,  and  be  sure  that  bids  tendered  read  "according 
to  plans  and  specifications."  Do  not  use  figures  based 
on  quantity  lists  other  than  your  own  when  your  con- 
tract is  over  the  plans  and  specifications. 

Use  Text  Books  Conservatively 

Be  very  careful  of  making  up  estimates  from  some 
of  the  estimate  books  published.  There  are  a  large 
number  of  them  that  are  of  valuable  assistance,  l)ut 
entirely  inadequate  for  the  constantly  changing  condi- 
tions and  prices  of  the  building  industry.  Be  your  own 
estimate  book  as  far  as  you  can  and  keep  a  clear  record 
of  costs.  All  of  the  foregoing  suggestions  and  experi- 
ences are  somewhat  rambling  and  desultory,  but  may 
prove  of  more  than  passing  interest  to  other  contrac- 
tors. 

Several  years  ago  there  appeared  in  this  magazine 
a  summing  up  of  the  general  qualifications  of  a  con- 
tractor, taken  from  a  speech  of  a  prominent  New  York 
City  contractor,  and  the  wording  was  so  true,  so  real, 
and  so  worthy,  that  it  will  readily  bear  repetition  here: 
"There  is  no  class  of  work  that  takes  as  varying  quali- 


ties or  so  many  qualities  as  contracting.  It  appeals  to 
men  who  are  optimistic  and  to  those  who  have  born  in 
them  the  longing  for  doing  things.  The  contractor 
must  be  a  man,  first,  of  that  most  uncommon  thing, 
common  sense ;  and  he  must  have  physical  sense,  the 
sense  that  tells  a  man  without  calculating  where  lies 
the  centre  of  gravity;  the  sense  that  tells  a  man  values 
without  estimating,  the  sense  that  tells  a  man  quanti- 
ties without  measuring.  He  must  have  magnetism 
in  order  to  gather  his  men  about  him.  He  must  have 
reputation  for  justice  in  order  to  hold  them.  He  must 
be  forceful  in  order  to  inspire  energy  in  others.  He 
must  be  a  lawyer  and  a  buyer.  He  must  have  the  in- 
genuity of  the  inventor,  and  the  grasp  of  the  field 
marshal.  He  must  be  a  diplomat  and  he  must  be  a  poli- 
tician. He  must  also  know  when  not  to  be  a  politician. 
He  must  be  a  financier,  and  I  regret  to  say,  in  these 
days,  an  advertiser,  and  he  must  be  a  prophet."  And 
the  writer  most  respectfully  adds  to  the  opinion  of  this 
eminent  contractor  the  words,  "and  then  some." 


Hydraulic  Dredge  for  Arrow  Lakes,  B.  G. 

ON  account  of  the  pressing  and  increasing  de- 
mand  for   dredging   in   the   interior   lakes   of 
British     Columbia,     the     Dominion      Public 
Work   Department   have  decided   to  provide 
a  modern  dredge  for  use  in  that  district,  tenders  for 
which  have  just  been  taken. 

The  dredge,  with  the  exception  of  the  upper  house- 
work, is  to  be  constructed  of  steel  throughout.  It  is 
to  be  of  the  "cutter  suction"  or  "hydraulic"  type  and 
will  be  self-propelling.  The  hull  will  be  116  ft.  long 
over  transoms,  30  ft.  beam,  8  ft.  6  in.  deep  and  will 
draw  about  3  ft.  6  in.  of  water  in  working  trim.  The 
dredging  capacity  in  free  material  will  be  about  250 
cubic  yards  an  hour.  Plating  at  bow  and  stern  will 
be  made  heavy  enough  to  enable  the  dredge  to  steam 
through  comparatively  heavy  ice  without  injury  to  the 
hull.  Dredging  depth  will  be  30  feet,  with  ladder  in- 
clined at  45  degrees. 

The  rotary  cutter  for  breaking  up  the  material  to 
be  excavated  and  feeding  same  to  the  suction  pipe  is 
worked  by  a  powerful  double  cylinder  engine  bedded 
on  the  ladder  and  will  be  suitable  for  dealing  with 
sand,  clay,  and  gravel  up  to  about  six  inches  in  size. 

The  ladder,  which  is  hinged  at  its  inboard  end  to 
the  deck  of  the  dredge,  will  be  raised  or  lowered  by 
wire  rope  tackle  from  a  steel  boom  supported  at  the 
outer  end  by  wire  guys  from  a  steel  "A"  frame.  The 
suction  pipe  from  the  cutter  head  will  be  carried  in- 
side the  plating  of  the  ladder,  being  removable  for  ex- 
amination or  repairs,  and  connected  to  the  stationary 
suction  pipe  on  the  dredge  by  means  of  a  flexible  rub- 
ber gooseneck. 

The  dredging  pump  will  be  of  the  usual  type  but 
fitted  with  a  special  design  of  stuffing  box  and  an  oil- 
lubricated  thrust  bearing  in  which  the  pump  shaft  col- 
lars revolve  between  shoes  lubricated  and  cooled  by 
oil  continuously  pumped  in  under  pressure.  With 
this  method  of  cooling,  the  collars  and  shoes  will  be 
subject  to  very  little  wear,  which  is  always  excessive 
when  vvater  with  its  inevitable  proportion  of  gritty 
matter  is  used.  The  pump  will  be  driven  by  a  triple 
expansion  marine  type  steam  engine,  direct  connected 
to  the  impeller  shaft. 

The  boiler  will  be  of  the  water  tube  type,'  especially 
designed  for  burning  crude  oil  as  fuel  but  will  be  so 
arranged  that  it  can  be  quickly  fitted  up  to  burn  coal, 
luiel  oil  will  be  carried  in  two  thwart-ships  tanks  of 
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about  200  l)arrels  total  capacity,  Ijuilt  in  the  hull.  Coal 
bunkers  of  about  40  tons  capacity  will  also  be  provided. 

The  jiropellin^  eng;ines  will  be  of  the  regular  stern- 
wheel  river  steamboat  type  with  cylinders  14-in.  diam- 
eter by  60-in.  stroke,  driving  a  stern  wheel  18  ft.  di- 
ameter, it  is  expected  that  the  speed  of  the  vessel 
when  steaming  in  smooth  water  will  be  about  eight 
knots  an  hour. 

There  will  be  two  spuds,  one  forward  and  one  aft. 
The  former  can  move  in  a  vertical  direction  <Mily  and 
remains  raised  when  the  dredge  is  working.  'J'he  lat- 
ter can  oscillate  in  a  fore  and  aft  direction,  and  is  fit- 
ted with  a  steam  thrust  cylinder  by  means  of  which 
the  dredge  can  be  moved  ahead  when  changing  cuts. 

Swinging  or  manoeuvreing  the  vessel  when  dredg- 
ing is  accomplished  by  means  of  wire  rope  cab'.es  at- 
tached to  ground  anchors  and  leading  to  pulley  blocks 
secured  to  the  ladder  near  cutter  head,  thence  through 
fairlcaders  on  deck  to  a  pair  of  drums  driven  by  a  two- 
cylinder  engine  located  on  deck  just  forward  of  the 
dredging  pump  space.  This  engine  also  has  drums  for 
handling  the  ladder  tackle  and  for  raising  the  forward 
spud  and  will  be  handled  entirely  from  an  operator's 
room  (Ml  second  deck  forward. 

.'\11  auxiliary  machinery  is  to  be  of  the  highest  class 
and  will  include  the  following: — Independent  surface 
condenser  with  combined  air  and  circulating  ]Himps. 
"Weir"  type  float  regulated  main  feed  ])ump,  "Weir" 
type  service  donkey  pump,  du])lex  sanitary  pumi>,  out- 
side packed  du])lex  ])ump  for  supijljing  water  to  stuff- 
ing box  of  dredging  pump,  duplex  pump  for  circulat- 
ing oil  to  thrust  of  dredging  pump,  hand  power  test 
pump,  etc.  Steering  the  dredge  when  steaming  from 
one  place  to  another  will  be  efTected  by  means  of  a 
direct  acting  automatic  steam  steering  gear  manufac- 
tured by  the  Heaps  lingineering  C'om|)any,  of  New 
Westminster,  B.C. 

Owing  to  the  fact  that  the  dredge  will  frequently 
operate  at  a  considerable  distance  from  a  repair  shoj), 
a  very  complete  outfit  of  machine  tools  wiM  be  pro- 
vided. These  will  be  located  on  deck  on  each  side  of 
the  dredging  i)ump  hatch  and  will  each  be  direct  driven 
by  an  electric  motor.  Current  for  these  machines  will 
be  generated  by  a  15  kw.  dynamo  direct  connected  to 
a  steam  turbine.  Storage  batteries  of  large  capacity 
will  also  be  provided  so  that  the  electric  lighting  ser- 
vice can  be  kept  in  operation  for  a  considerable  time 
after  the  generator  is  shut  down.  The  lighting  system 
is  most  com])lete  and  will  include  a  powerful  electric 
searchlight  located  on  top  of  the  pilot  house. 

A  three-ton  capacity  overhead  travelling  crane  will 
extend  comi)letely  across  the  dredging  ])ump  space, 
and  provide  means  for  lifting  pump  or  engine  parts 
and  delivering  them  close  to  doorways  in  the  sides  of 
the  lower  house,  as  well  as  serving  the  machine  tools. 

On  the  second  deck  ample  living  and  slee]Mng  ac- 
commodation will  be  provided  for  a  complete  single 
crew.  On  the  third  deck  there  will  be  two  staterooms 
with  bathroom  between  for  the  use  of  engineering  offi- 
cials when  making  their  regular  visits  of  inspection. 
Cabin  furnishings  and  galley  ecpiipment  will  be  of  the 
most  complete  description. 

l"f)rty  pontoons  for  carrying  the  discharge  pipe  are 
to  be  i)rovided.  They  will  be  constructed  entirely  of 
steel  and  be  fitted  with  adju.^table  pipe  bearers  and 
saddles  of  special  design.  The  discharge  line  will  be 
of  lap  welded  steel  pipe  in  lengths  convenient  for 
handling  and  will  be  connected  together  with  rubber 
sleeves  clamped  on. 

The  dredge  and  its  auxiliary  equipment  were  de- 


signed by  Mr.  H.  A.  Bayfield,  Mem.  Am.  Soc.  Mech. 
ICngineers,  for  Messrs.  Cartwright,  Matheson  &  Com- 
pany, civil  engineers,  of  Vancouver,  with  whom  the 
I'ublic  Works  Department  has  i)laced  the  order  for 
the  designs.  The  drawings,  of  which  there  are  about 
thirty  sheets,  include  all  details  of  the  hull  and  ma- 
chinery and  were  prepared  in  the  remarkably  short 
time  of  three  months. 


Structural  Features  of  the  McLeod  Building, 
Edmonton 

Tl  1 1'  erection  of  the  structural  steel  frame  of  the 
new  office  building  for  Mr.  Kenneth  A.  Mc- 
Leod, at  Edmonton,  has  been  completed  and 
the  general  contractors  are  about  to  proceed 
with  the  completion  of  the  structure,  a  photograph  of 
which  is  here  shown.  The  building  will  have  an  en- 
trance frontage  on  MacDougall  .Avenue  of  118  feet, 
will  be  100  feet  deep,  and  ten  storeys  high.  The  ex- 
terior is  to  be  of  ornamental  terra  cotta  and  face  brick 
for  the   street   elevations,  and    will   have  ornameiital- 


Steel  frame  of  the  McL«od  Building,  Edmonton. 

iion  entrance  and  store  fronts.  The  lOoniinion  Bridge 
Company,  Limited,  of  \\  inni])eg.  sui)i)lied  for  the 
building  over  950  tons  of  structural  steel,  the  entire 
of  which  was  erected  in  29  working  days.  The  found- 
ations are  steel  I-beam  grillages,  made  up  of  18  and 
20-inch  beams  from  10  to  12  feet  long.  The  columns 
are  all  rolled   ll-sections.  three  storeys  in  length. 

The  ground  fioor  is  19  ft.  5  in.  high  and  will  con- 
lain  one  large  store,  three  small  stores  and  two  shops 
llaid<ing  the  entrance.  The  vestibule  and  entrance  hall 
will  be  highly  decorated  with  marble  and  ornamental- 
iron  work.  There  will  be  eight  office  floors,  each  with 
twenty  office  rooms  with  public  toilet  and  vaults.  A 
light  court  39  ft.  wide  by  64  feet  long  will  give  ex- 
terior light  to  every  room.  The  attic  floor  will  con- 
tain house  tanks  and  machinery.  In  the  basement  will 
be  the  engine  and  boiler  room,  with  machinery  space 
and  storage.  The  steam  heating  system  will  consist 
of  two  horizontal  tubular  boilers  with  Cochrane-feed 
water  heater,  two  boiler-feed  pumps,  and  a  vacuum 
pump,  also  a  hot  water  heater   with   house  pumji   in 
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addition.  Two  steam  or  motor  generator  sets  of  75 
k\v.  capacity  will  be  installed  for  light  and  power. 
The  entire  building  will  be  gas-piped  and  will  1je 
cleaned  by  a  vacuum  cleaning  system.  There  will  be 
three  passenger  elevators,  having  a  travel  of  112  feet, 
with  cages  5  ft.  by  6  ft.,  and  ornamental  iron  grille 
enclosures. 

The  floors  throughout  will  l)c  terra/.zo,  and  all  in- 
terior trim  is  to  be  quartered  southern  white  oak. 
Hollow  metal  will  be  used  in  the  windows.  The  ar- 
chitect is  Mr.  John  K.  Dow,  of  Seattle.  The  genera! 
contractors  are  Messrs.  Olson  &  Johnson  of  Missoula, 
Montana  and  Edmonton,  for  whom  the  work  is  being 
superintended  by  Mr.  L'rank  L.  Magee. 


pieces  and  covered  thickly  with  straw,  hay  or  manure. 
Water  was  then  poured  on  the  straw  so  as  thoroughly 
to  slake  the  lime.  I  lot  water  was  found  best  and  has- 
tened the  slaking.  The  covering  retained  the  heat, 
which,  with  the  hot  water,  penetrated  the  frozen 
ground  sufficiently  to  enable  the  trenching  machine 
to  make  headway." 


Quicklime  Thaws  Frozen  Groutid 

In  describing  some  difficult  sewer  construction  at 
West  Liberty,  la.,  Charles  P.  Chase,  the  engineer  in 
cliarge,  gives  the  following  details  regarding  the  use 
of  lime  to  overcome  frost : 

"Tlie  work  which  was  described  in  a  recent  issue 
of  Engineering  News,  was  carried  on  through  the 
whole  winter  when  the  ground  was  frozen  to  a  depth 
of  4  ft.,  in  which  state  it  resisted  all  efforts  of  a  trench- 
ing machine  to  break  through  it.  The  lime  was  spread 
over  the  frozen  ground,  covering  the  width  of  the 
trench  to  be  opened  and  was  then  broken  up  into  small 


A  New  York  contemporary,  "Architecture  and 
liuilding,"  in  an  effort  to  establish  a  connection  be- 
tween architecture  and  the  stage  after  seeing  a  per- 
formance of  "Omar  the  Tent-Maker"  has  something 
to  say  about  the  "architectural  activities"  of  Omar  and 
expresses  the  opinion  that  he  had  the  makings  of  an 
excellent  architect.  This  is  rather  a  far-fetched  allu- 
sion. We  can  offer  our  contemporary  something  far 
nearer  the  mark.  Mr.  Martin  Harvey,  whose  recent 
performance  of  "The  Only  Way"  and  other  plays  in 
Canadian  cities  has  brought  him  into  such  prominence, 
is  the  son-  of  a  well-known  naval  architect  and  was  in- 
tended for  his  father's  profession,  but  developed  an 
early  [jredilection  for  the  stage.  Mr.  Harvey  really  has 
the  makings  of  an  architect.  He  is  excellent  in  the 
portrayal  of  things  that  are  not,  he  makes  a  hobby 
of  drawing  pictures,  he  gets  his  money  easily,  and, 
again,  he  is  an  excellent  actf)r.  Are  there  any  further 
desiderata  ? 


Mixing  and  Placing  Materials  for  Concrete  Roads 


IX  the  construction  of  concrete  roads.  prol)ably  no  really 
important  part  of  the  work  is  given  less  consideratioii. 
in  specilications  and  in  the  (ield,  than  the  actual  mix- 
ing and  placing  of  the  concrete 

The  following  notes,  based  upon  observations  in  the  field, 
and  the  results  of  tests,  were  prepared  with  a  view  of  point- 
ing out  the  difference  between  good  and  bad  practice,  and  to 
serve  as  a  basis  for  recommendations  covering  this  phase  of 
tlie  work. 

Mixer. — The  concrete  mixer  should  be  of  the  batch  type 
provided  with  an  automatic  water  tank,  traction  drive  and 
power  loader.  Mixers  having  a  boom  and  bottom  dump  buc- 
ket of  sufficient  size  to  convey  one  complete  batch  for  placing 
the  mixed  concrete,  are  preferred.  However,  buckets  of  other 
types  and  sizes,  and  open  troughs  can  be  used  and  will  give 
good  results. 

Experience  shows  that  where  a  tube  or  spout  is  used  for 
delivering  concrete,  it  is  necessary  to  mix  the  concrete  too 
wet  for  the  best  results.  Another  objection  to  this  system 
is  that  it  may  be  operated  like  a  continuous  mixer,  the  sup- 
position being  that,  as  the  spout  is  provided  with  blades  and 
revolves,  the  materials  are  mixed  in  the  spout.  This  spout 
serves  only  as  a  conveyor  and  cannot  to  any  degree  take  the 
place  of  or  serve  as  a  mixer. 

The  mixer  should  be  provided  with  a  suitable  automatic 
water  tank  which  can  be  quickly  lilled  and  emptied,  so  that 
when  once  determined,  the  required  amount  of  water  can  be 
added  to  each  batch  of  concrete.  A  number  of  so-called  au- 
tomatic tanks  on  mixers  are  not  satisfactory,  owing  to  their 
limited  capacity,  delay  in  filling  and  emptying,  and  to  the 
fact  that  they  depend,  for  successful  operation,  upon  a  con- 
stant water  pressure.  Water  is  pumped  on  most  road  jobs, 
with  small  gasoline  or  steam  pumps,  and  it  is  not  possible 
to  maintain  uniform  pressure  in  the  feed  line, 

.'Xn  automatic  measuring  tank  of  the  required  capacity, 
that  may  be  emptied  quickly,  connected  by  means  of  a  com- 
paratively  large   pipe,   with   an   auxiliary   or   storage   tank   of 


.ibout  r>0  gal.  capacity,  would  be  more  satisfactory  than  the 
one-tank  system  commonly  used. 

\\  here  necessary  to  keep  from  cutting  up  the  subgrade 
and  to  facilitate  moving,  the  wheels  of  the  mixer  should  be 
run  on  suitable  planking.  Material  of  good  quality,  :i  in. 
thick  by  10  in.  wide,  in  comparatively  short  lengths  with 
s<iuare  ends,  will  be  found  satisfactory  for  this  purpose. 

The  power  loader  or  skip  should  be  of  sulVicient  size  to 
hold  all  the  materials  required  for  the  batch.  In  cliarging 
the  skip  a  part  or  all  of  the  coarse  aggregate  should  be 
placed  lirst,  and  the  cement,  tine  aggregate,  and  remaining 
coarse  aggregate,  if  any,  on  top  of  this.  All  the  cement 
should  be  in  the  skip  before  the  last  of  the  aggregate  is 
added.  If  charged  in  this  manner  there  will  be  less  tendency 
for  the  materials  to  stick  in  the  skip  when  emptying  and  less 
loss  of  cement  on  windy  days.  A  systematic  method  of  load- 
ing the  skip  will  also  serve  as  a  check  on  the  right  amount 
of  material  being  placed  each  time. 

The  filling  of  the  skip  is  accomplished  in  practice  in  two 
ways — by  the  use  of  wheelbarrows  and  by  shovelling  direct 
from  the  supply  piles  into  the  skip.  This  lattor  practice,  how- 
ever, should  be  discouraged,  for  accuracy  is  impossible,  and 
it  encourages  carelessness.  Besides,  the  entire  loading  gang 
loses  time  waiting  while  the  skip  is  raised  and  lowered. 

Mixing  Concrete. — Vo  important  operation  is  given  less 
attention  than  the  mixing  of  the  concrete.  Frequently  in 
practice,  the  time  the  materials  remain  in  the  drum  is  gov- 
erned only  by  the  speed  of  the  gang  charging  the  skip.  At 
limes  the  batch  mixer  is  operated  practically  as  a  continuous 
mixer,  by  fastening  the  discharge  scoop  or  spout  so  that  there 
is  a  constant  How  of  concrete  from  the  mixer. 

The  quality  of  concrete  is  largely  dependent  upon  thor- 
ough mixing.  To  insure  thorough  mixing  the  revolutions  per 
minute  of  the  mixer  and  the  time  the  complete  batch,  includ- 
ing water,  remains  in  the  mixer,  should  be  specified.  To 
specify  either  the  r.p.m  or  the  time  is  not  sufficient  as  it  •< 
plainly   shown   by   field  observations   that  there  is  not  a  di- 
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rect  relation  between  the  two.  Upon  inquiry  of  the  manufac- 
turers it  was  found  that  the  r.p.m.  of  the  drum  of  batch 
mixers  varies  for  different  makes  and  for  diflfercnt  sizes  of 
the  same  make. 

Because  of  the  shape  and  arrangement  of  the  interior  of 
the  drum,  the  rate  at  which  a  given  mixer  is  operated  lias  a 
direct  bearing  upon  the  quality  of  the  concrete;  therefore 
the  drum  should  be  operated  at  approximately  the  speed  at 
which  the  manufacturer  claims  the  best  results  would  be  ob- 
tained. 

It  is  recommended  that  all  specifications  contain  a  clause 
to  the  effect  that  all  the  materials  in  any  one  batch^includ- 
ing  the  water — should  remain  in  the  drum  of  the  mixer  at 
least  45  sfc.  before  any  of  the  concrete  is  discharged. 

In  all  cases  the  drum  should  be  completely  emptied  be- 
fore the  next  skip  of  materials  is  dumped  into  the  mixer.  This 
is  a  source  of  constant  controversy  between  the  engineer  or 
inspector  and  the  contractor,  especially  where  the  mixer  is 
used  equipped  with  an  open  trough,  or  with  a  boom  and 
bucket  when  the  bucket  is  not  large  enough  to  hold  the  whole 
rriixed  batch. 

The  operator  should  start  the  water  into  the  drum  as 
soon  as  the  skip  is  in  position  to  dump — that  is,  it  is  not 
necessary  to  mix  materials  dry  before  adding  water. 

Consistency. — The  practice  on  road  work  is  to  mix  con- 
crete entirely  too  wet.  This  causes  a  separation  of  the 
coarse  materials  from  the  mortar,  resulting  in  stony  pockets 
throughout  the  concrete.  Where  the  concrete  is  mixed  too 
wet,  it  is  practically  impossible  to  obtain  and  hold  the  re- 
quired crown,  and  stony  patches  frequently  appear  on  the 
surface  after  it  has  been  finished,  owing  to  the  flow  of  water 
and  mortar  to  the  sides.  In  striking  off  and  floating  concrete 
mixed  with  an  excess  of  water,  it  is  also  practically  impossi- 
ble to  obtain  a  surface  of  the  desired  character,  as  the  excess 
of  water  collects  in  and  hides  depressions  and  other  inequali- 
ties in  the  surface,  which  cannot  be  corrected  as  they  are  not 
apparent  until  after  the  water  has  evaporated. 

In  addition  to  the  difficulty  encountered  in  getting  wet 
concrete  into  the  pavement  in  a  manner  which  will  give  the 
best  results,  laboratory  tests  and  results  observed  in  the  field 
show  that,  other  things  being  equal,  a  wet  mixture  is  of  in- 
ferior strength  and  quality  to  concrete  of  a  medium  wet  con- 
sistency. The  marked  effect  in  the  strength  of  concrete  that 
a  variation  in  the  consistency  produces,  is  shown  in  the  tests 
made  in  the  Sheffield  Scientific  School  of  Yale  University 
by  Charles  J.   Robison. 

Expansion  and  Contraction. — As  yet  there  is  not  suf- 
ficient data  on  which  to  base  a  definite  conclusion  relative 
to  the  influence  of  the  consistency  of  concrete  upon  the  ex- 
pansion and  contraction;  however,  information  at  hand  seems 
to  show  that  this  action  is  influenced  very  largely  by  the 
consistency. 

Owing  to  the  methods  employed  in  striking  off  and  finish- 
ing the  surface  of  concrete  pavements,  there  is  little  likeli- 
hood of  mixing  the  concrete  too  dry.  Concrete  mixed  with 
an  excess  of  water  is  easier  to  mix,  to  handle,  to  place  and 
to  finish,  than  concrete  of  the  proper  consistency,  which  ex- 
plains the  tendencies  toward  wet  mixtures. 

The  amount  of  water  in  the  concrete  should  be  such  as 
to  cause  it  to  settle  to  a  flattened  mass  when  dropped  from 
the  bucket,  but  not  sufficient  to  cause  it  to  flow  readily  on  the 
subgrade.  The  consistency  should  be  such  as  not  to  require 
tamping,  but  not  so  wet  as  to  cause  a  separation  of  the  mor- 
tar from  the  coarse  aggregate  in  handling  and  .placing.  .If 
there  is  an  excess  of  water  on  the  surface,  or  the  mass  has  a 
tendency  to  flow  or  settle  out  of  position  after  being  floated, 
the  concrete  has  been  mixed  too  wet. 

Placing  Concrete. — J^st  before  placing  concrete,  the 
subgrade  should  be  well  sprinkled  so  that  it  will  not  absorb 
moisture  from  the  concrete,  and  should  be  checked  by  the  en- 


gineer or  inspector  to  make  sure  that  the  required  thickness 
of  concrete  can  be  placed.  Checkmg  the  subgrade  may  be 
done  by  the  use  of  a  straight-edge  or  hne,  restmg  on,  or 
stretched  from  the  top  of  the  side  forms. 

Probably  the  most  satisfactory  method  of  depositing  the 
mixed  concrete  in  position  on  the  subgrade  is  by  means  of 
a  bottom-dump  bucket  running  on  a  swingmg  boom  free 
Irom  the  mixer.  The  boom  can  be  swung  over  any  position 
on  tlic  subgrade,  and  the  bucket  can  be  run  out  and  dumped 
ut  any  point  along  the  boom.  Such  equipment  does  not  de- 
pend lor  economic  operation  upon  consistency  and  the  con- 
crete can  be  easily  handled  and  deposited  at  any  place  on 
the  subgrade  necessitating  but  little  handling  with  shovels 
between  each  change  in  position  of  the  mixer  a  section,  the 
lull  width  of  the  pavement  (up  to  1J<2  times  the  length  of 
the  boom,  and  as  long  as  the  boom),  may  be  concreted. 

When  concrete  is  placed  by  means  of  the  open  trough, 
care  must  be  exercised  to  see  that  it  is  not  mixed  too  wet,  as 
this  method  of  distribution  depends  for  economic  operation 
very  much  upon  the  consistency  of  the  concrete.  An  open 
trough  is  necessarily  much  shorter  than  a  boom  and  is  more 
limited  in  action,  which  requires  that  the  mixer  be  moved 
ahead  more  often,  also  that  more  of  the  concrete  after  being 
deposited  on  the  subgrade  be  handled  with  shovels. 

When  a  batch  mixer,  not  having  a  boom  and  bucket  or 
open  trough,  is  used,  the  concrete  should  be  handled  in  wheel- 
barrows or  hand  carts  wheeled  on  suitable  runways.  Placing 
concrete  by  means  of  horse  carts  should  not  be  permitted  as 
they  cut  up  the  subgrade  badly  and  to  get  the  concrete  into 
final  position  requires  a  maximum  amount  of  shovelling. 

Whatever  the  method  of  conveying  and  placing,  the  con- 
crete should  be  deposited  upon  the  subgrade  to  the  required 
depth  and  for  the  entire  width  of  pavement  in  as  nearly  one 
operation  as  practical  so  as  to  reduce  handling  to  a  mini- 
mum. If  it  is  necessary  to  handle  a  large  amount  of  ma- 
terial with  the  strike-board  it  will  ride  the  concrete  and  thus 
produce  a  wavy,  uneven  surface.  Attention  to  this  matter 
will  materially  lessen  the  difticulty  and  labor  in  striking  o(l 
the  surface  and  will  result  in  a  very  much  better  finish. 

The  excess  of  coarse  material  that  accumulates  in  front 
of  the  strike-board  should  be  uniformly  distributed  over  the 
surface  of  the  pavement  and  not  left  in  narrow  strips  across 
the  section,  or  placed  along  transverse  expansion  joints.  An 
ordinary  garden  rake  will  be  found  useful  in  distributing  the 
material  that  accumulates  in  front  of  the  strike-board.  When 
the  strike-board  is  within  2  ft.  of  an  expansion  joint  the  ex- 
cess material  that  has  accumulated  in  front  of  it  should  be 
removed  with  a  shovel  and  deposited  on  the  subgrade  in  thr 
next  section.  Special  care  should  be  taken  to  place  good, 
dense  concrete  along  expansion  joints,  and  all  inequalities  at 
the  joints,  including  any  small  holes  left  after  the  removal 
of  the  installing  device,  should  be  filled  with  a  mortar  com- 
posed of  one  part  cement  and  not  more  than  two  parts  fine 
aggregate. 

The  man  handling  the  strike-board  should  follow  closely 
behind  those  placing  the  concrete,  for  keeping  up  with  the 
strike-board  will  materially  assist  those  placing  concrete  in 
depositing  the  required  amount  of  material. 

The  placing  of  concrete  should  be  a  continuous  opera- 
tion, and  stops  should  be  made  onlj-  at  expansion  joints.  In 
case  the  mixer  breaks  down  concrete  should  be  mixed  by 
hand  to  complete  the  section,  or  an  expansion  joint  should 
be  placed  at  the  point  of  stopping  work.  Any  concrete  in 
excess  of  that  needed  to  complete  the  section,  when  work  is 
discontinued,  should  be  spread  out  in  a  thin  layer,  not  exceed- 
ing 3  in.  in  thickness,  over  the  subgrade  in  the  next  section 
and  not  piled  up  along  the  expansion  joint. 

The  strike-board  should  be  cut  to  conform  to  the  crown 
of   the   finished   surface   of   the   pavement  and   should   be   of 
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sufficient  strength  and  stiffness  to  show  no  deflection  at  thi- 
center  when  supported  at  the  ends,  nor  a  material  bowing 
out  of  alignment  when  in  use.  It  should  be  about  3  ft.  longer 
than  the  width  of  the  road,  protected  on  the  bottom  edge 
with  a  metal  facing  and  provided  at  each  end  with  suitable 
handles. 

For  roads  up  to  13  ft.  in  width  two  2  x  6-in.  planks,  dress- 
ed on  one  side  and  both  edges,  spiked  together,  make  a  good 
strike-board,  and  for  roads  13  ft.  to  30  ft.  in  width  two  3x8- 
in.  or  a  2  X  10-in.  and  a  3  x  10-in.,  spiked  together,  will  be 
found  satisfactory.  Two  planks,  well  spiked  together,  make 
a  better  strike-board  and  one  less  likely  to  warp  out  of  shape 
than  a  single  piece.  The  strike-board  should  not  be  so  heavy 
that  it  cannot  be  easily  handled  by  two  men,  and  to  reduce 
weight  and  increase  stiffness,  it  is  advisable  for  work  over  30 
ft.  in  width  to  use  a  strike-board  composed  of  boards  2  in. 
or  3  in.  thick,  stiffened  by  trussing,  rather  than  obtain  the 
required  stiffness  by  the  use  of  heavier  timbers. 


In  striking  off  a  pavement  16  ft.  or  less  in  width,  where 
the  concrete  has  been  properly  placed,  two  men  should  be 
able  to  handle  the  strike-board,  but  for  wider  pavements  the 
services  of  a  third  man  will  be  required  to  assist  in  pulling 
the  board  forward  by  means  of  a  drag  line  fastened  at  its 
center. 

The  strike-board  should  always  be  worked  forward  about 
perpendicular  to  the  axis  of  the  roadway  and  as  it  is  moved 
ahead  should  be  sawed  back  and  forth  across  the  road. 

To  produce  the  desired  effect  will  require  that  the  strike- 
board  be  passed  over  the  surface  of  the  concrete  two  or  more 
times. 

Though  it  will  be  necessary  for  the  workmen  to  get  into 
the  concrete  soon  after  it  is  dep'osited  on  the  subgrade,  it  is 
desirable  that  all  unnecessary  walking  in  and  wading  through 
the  concrete  be  avoided,  and  under  no  circumstances  should 
any  workmen  step  upon  the  concrete  after  it  is  first  struck 
off. 


Western  Builders  in  Session  at  Edmonton 


Special  to  the  Contract  Record 


THE  Western  Section  of  the  Canadian  National  Asso- 
ciation   of    Builders'    Exchanges    held    their   annual 
convention  in  Edmonton,  I'^ebruary  34  to  36  last.  At 
the  opening  session,  addresses  of  welcome  v/'.;rc  de- 
livered by  Mr.  T.  H.  Miller,  president  of  the  Edmonton  Ex- 
change and  Mr.  W.  J.  McNamara,  mayor  of  Edmonton.     On 
the  morning  of  Wednesday,  February  5,  the  mernbcrs  li;  tencd 
lu  an  interesting  paper  on  "Reinforced  Concrete,"  given  by 
Mr.  J.  P.  O'Leary,  managing  director  of  the  Standard  Con- 
struction  Company,   Limited,   Saskatoon,  and  also  to  an  in- 
structive paper  on  "Education  in  the  Building  Trades,"  given 
by   Professor  Burgess  of  the  University  of  Alberta.    An  iiu- 
[portant  session  was  held   on   the  afternoon   of   February  25, 
[when  the  reports  of  the  various  committees  were  considered. 
The  special  committee  reported  several  important  reso- 
[lutions,  most  of  which  were  adopted  as  read.    It  was  resolved 
■that    the    Association    should    use    its     influence     to     secure 
I  legislation  looking  to  the  establishment  of  state  liability  i-i- 
t  surance.     Before  the  adoption  of  the  resolution  there  was  a 
j  lengthy  discussion  of  the  matter.     Mr.  Davidson,  of  Winni- 
[peg,  outlined  the  situation  in   Manitoba.     For  two  or  more 
[years  now  there  has  been  in  operation  in  Winnipeg  a  Master 
Builders   Employers'   Liability   Insurance  Association.     Dur- 
ing this  time  they  have  paid  out  an  indemnity  for  every  acci- 
;  dent,  no  matter  where  the  fault.     An  agreement  has  recently 
[been  reached  between  the  members  of  the  Provincial  Asso- 
[ciation  of  Builders'  Exchanges,  the  Labor  Councils  and  the 
Provincial    Government,    whereby    they   are   about   to    enact 
legislation  for  the  establishment  of  a  Commissioner  to  handle 
■  all  employers'   liability  insurance,  as  has   been   done  by  the 
above-mentioned   association.       This    Commissioner   will    b.- 
authorized  to  classify  all  accidents,  proportion  the  mortality, 
(Strike  a  fiat  rate  for  all  employers,  and  finally  indemnify  all 
[victims  of  accidents.     As  at  present  arranged,  the  indemnity 
;  is  in  proportion  to  the  class  of  the  accident,  depending  also 
upon  whether  the  victim  is  married  or  single,  and  upon  the 
number  of  dependent  children. 

The  Wage  Act  recently  enacted  in  the  province  of  Sas- 
katchewan was  discussed,  and  it  was  agreed  that  the  Asso- 
ciation was  opposed  to  this  act,  which  provides  that  all 
wages  must  be  paid  at  the  end  of  seven  days,  allowing  no 
time  in  which  to  make  up  any  payrolls,  no  hold  back  or  lie- 
over,  and  preventing  the  contractor  in  many  ways  from  secur- 
ing such  tools  and  other  property  as  his  workmen  may  be 
using.  The  Convention  was  unanimous  in  condemning  the 
terms  of  the  Act  as  read.     Of  late  there  has  been  a  good 


deal  of  agitation  in  the  prairie  provinces  over  the  require- 
ment of  the  deposit  of  a  marked  cheque  to  the  amount  of 
ten  per  cent,  of  the  contract  on  all  Dominion  and  Provincial 
Government  work,  and  the  Convention  resolved  to  petition 
the  governments  and  request  that  in  the  future  a  sufficient 
bond  should  be  substituted.  In  addition  it  was  resolved  to 
petition  all  provincial  governments  to  establish  technical 
schools  as  a  part  of  their  education  system.  The  Dominion 
Parliament  will  be  requested  to  establish  intercommunicat- 
ing employment  bureausthroughout  the  Dominion.  Recently 
tlic  Montreal  Builders'  Exchange  took  action  in  the  matter 
of  asking  the  government  to  enact  a  Dominion  Bankruptcy 
Law,  and  the  Convention  went  on  record  as  being  in  favor 
of  such  an  Act. 

While  much  of  the  time  was  devoted  to  the  business  of 
the  Convehtion,  the  hospitality  of  the  city  of  Edmonton  was 
enjoyed  fally.  On  the  first  night  of  the  Convention  a  ban- 
quet Xyas  tendered  the  visitors.  At  this  function  there  wen- 
over  350  persons  present.  On  the  next  evening  there  was  a 
very  enjoyable  smoker.  On  the  last  day  of  the  meeting,  all 
were  guests  of  the  Edmonton  Industrial  Association  at  a 
luncheon  at  which  five  hundred  were  served. 

The  final  business  meeting  was  held  on  the  morning  of 
February  36,  at  which  it  was  decided  to  meet  the  next  year 
in  Saskatoon,  the  largest  city  in  Saskatchewan.  The  fol- 
lowing officers  were  elected  for  the  coming  year:  Presi- 
dent, Mr.  C.  R.  Frost,  Edmonton;  1st  Vice-President,  Mr.  J. 
P.  O'Leary,  Saskatoon;  2nd  Vice-President,  Mr.  James  Bour- 
geault,  Winnipeg;  Honorary  Secretary,  Mr.  A.  M.  Frith, 
Edmonton. 


The  fourth  American  Road  Congress,  and  the  convention 
of  the  American  Highway,  all  its  affiliated  organizations, 
and  the  American  Automobile  Association,  has  been  sched- 
uled for  Atlanta,  Georgia,  during  the  week  beginning  No- 
vember 9,  1914. 

Prospects  for  a  good  season  in  the  building  trade  in 
Winnipeg  are  exceedingly  bright,  according  to  a  statement 
made  recently  by  Mr.  Rodgers,  Building  Inspector.  The  re- 
cords so  far  are  greatly  ahead  of  last  year  as  will  be  seen 
from  the  following  figures: — February,  1914,  81  buildings.  7:! 
permits,  value  $771,700;  January,  1914,  89  buildings,  83  per- 
mits, value  $595,800;  total  for  the  year,  $1,367,500.  Febru- 
ary, 1913,  149  permits,  valued  at  $725,800,  while  for  the  month 
of  January  and  February  last  year  the  aggregate  was  $1,- 
107,000. 
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Montreal  Water  Conduit     Experts'  Findings 

and  Recommendations 


MESSRS.  J.  A.  Janiieson,  R.  S.  Lea  and  G.  R.  Heckle, 
the  engineers  appointed  to  report  upon  the  break 
in   the  Montreal  water  supply  conduit,  have  sub- 
mitted their  report     to     the     Board  of  Commis- 
sioners.     Their    conclusions    and    recommendations    are    ab- 
stracted below: 

Conclusions 

1.  That  the  plans  and  specifications  of  the  conduit  did 
not  call  for  sufficient  reinforcement,  nor  is  the  steel  properly 
placed  in  tlie  concrete  section,  to  provide  a  sufficient  factor  of 
safety,  especially  in  view  of  the  fact  that  the  conduit  would 
be  the  only  means  of  supplying  the  city  with  water  during 
the   enlargement  of   the  aqueduct. 

2.  That  in  the  construction  of  the  conduit  the  quality  of 
the  concrete  and  the  workmanship  generally  were  good,  but 
that  the  weight  and  strength  of  the  steel  reinforcement  was 
much  less  than  called  for  by  the  specifications  submitted  to  us. 

;!.  That  the  insecurity  of  the  conduit  was  greatly  in- 
creased by  the  proximity  of  the  excavation  involved  in  car- 
rying out   enlargement   No.   2. 

4.  That  the  method  of  performing  the  work  by  means  of 


The  break  in  the  Montreal  conduit. 

u  heavy  drag-line  excavator  travelling  on  top  of  the  bank 
above  the  conduit  imposing  a  heavy  vibrating  load  concur- 
rently with  the  removal  of  the  earth  which  provided  lateral 
support  to  the  conduit  further  endangered  the  structure. 

5.  That  the  leakage  of  water  from  the  conduit  is  an  addi- 
tional source  of  danger  at  points  where  the  conduit  is  lo- 
cated in  easily  eroded  soil,  and  the  excavation  carried  suffi- 
ciently close  to  permit  the  water  finding  an  outlet  into  the 
aqueduct. 

0.  That  the  failure  of  the  conduit  was  due  to  the  prox- 
imity of  the  excavation,  to  the  methods  employed  in  the 
execution  of  the  work,  and  to  the  inherent  weakness  of  the 
conduit  itself. 

7.  That  the  conduit,  as  a  permanent  means  of  supplying 
water  to  the  city,  is  not  now  to  be  depended  upon. 

8.  That  it  would  be  unsafe  to  proceed  with  any  further 
excavation  in  the  earth  section  on  the  north  side  of  the  aque- 
duct with  the  conduit  in  its  present  condition  and  while  there 
is  no  other  water  supply  available. 

9.  That  it  is  unsafe  to  do  any  blasting  in  the  rock  sec- 
tion on  the  north  side  of  the  aqueduct. 

10.  That  it  is  unsafe  to  allow  the  travelling  excavators 
or  locomotives  or  any  other  similar  heavy  machinery  to  be 


operated  on  or  moved  at  any  point  over  the  top  of  the  con- 
duit. 

11.  That  the  reinforced  concrete  retaining  wall  as  de- 
signed by  the  city  and  to  be  built  by  the  Cook  Construction 
Company  along  the  banks  of  the  aqueduct  in  the  earth  sec- 
tions is  not,  as  designed,  a  safe  structure  to  build  for  the 
purposes  intended. 

13.  That  a  revision  of  the  design  of  this  wall,  in  order 
to  make  it  safe,  will  greatly  increase  the  cost  of  the  project. 
Recommendations 

1.  That  before  any  further  work  is  proceeded  with,  at 
least  on  the  north  side  of  the  aqueduct,  an  investigation  be 
made  by  a  commission  of  engineers  into  the  entire  aqueduct 
scheme,  which  will  include  revised  estimates  of  the  cost  of 
construction,  and  the  quantity  and  cost  of  the  power  de- 
veloped. 

2.  That  the  city  at  the  earliest  date  possible  make  ar- 
rangements for  providing  a  new  and  independent  water  sup- 
ply of  a  suitable  character,  so  located  that  it  cannot  be  af- 
fected by  any  further  accident  which  might  happen  to  the 
present  conduit. 

3.  That  a  permanent  cofferdam  or  intake  be  at  once  con- 
structed at  the  entrance  to  the  aqueduct  including  proper 
gates  or  sluices  that  may  be  required,  so  that  the  How  of 
water  into  the  aqueduct  may  be  at  all  times  under  control. 

4.  That  until  another  suitable  water  supply  has  been  pro- 
vided the  present  one  should  be  kept  continuously  under  ob- 
servation so  that  in  case  the  present  leaks  become  serious 
prompt  remedial  measures  may  be  taken. 

5.  That  the  suction  pipes  of  the  pumps  at  the  pumping 
station  be  lowered  by  at  least  six  feet  as  soon  as  possible' 
^11  that  the  conduit  may  be  run  partly  full  or  may  be  quickly 
emptied. 


City  Engineer  Janin,  of  Montreal,  has  issued  a  lengthy 
statement  in  reply  to  the  report  presented  recently  by  Messrs. 
Jamieson,  Heckle  &  Lea.  Mr.  Janin  contends  that  the  con- 
duit is  safe  and  that  the  construction  of  a  duplicate  conduit 
is  unnecessary.  He  maintains  that  the  accident  of  last  De- 
cember was  entirely  the  fault  of  the  contractors,  who  exca- 
vated too  close  to  the  conduit  and  below  the  level  of  the  pro- 
posed aqueduct.  He  recommends  that  the  construction  of 
the  emergency  intake  be  carried  to  completion  as  soon  as 
possible. 


Extensive  Harbor  Development  at  Montreal 

An  extensive  construction  programme  for  the  next  four 
years  has  been  outlined  by  the  Montreal  Harbour  Commis- 
sioners, and  the  Government  have  been  asked  to  allocate 
$15,000,000  for  the  purpose.  During  the  current  year  it  is 
proposed  to  expend  $4,500,000,  the  main  work  being  the  erec- 
tion of  two  large  warehouses,  the  elevation  of  the  railway 
tracks  between  McGill  street  and  Victoria  Pier,  and  the  elec- 
trification of  the  harbour  railways.  As  much  of  the  electrifi- 
cation of  the  railways  as  possible  will  be  completed  this  year. 
The  trackage  will  also  be  extended  to  Pointe  aux  Trembles, 
the  ultimate  terminus  being  Bout  de  I'lle.  It  is  expected 
that  there  will  be  about  three-fourths  of  a  mile  of  the  ele- 
vated tracks  finished  this  year. 

The  South  Shore  bridge,  to  connect  St.  Helen's  Island 
and  St.  Lambert  with  Montreal,  is  also  recommended  by  the 
commissioners.  Work  on  the  South  Shore  this  year  includes 
the  laying  of  eight  miles  of  electric  railway;  a  new  South 
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Shore  channel  to  be  dredged  to  twenty  feet;  and  a  new  in- 
dustrial wharf  at  Longueuil  for  the  Armstrong- VVhitworth 
plant.  Railway  terminals  will  also  be  constructed  in  Longue- 
uil this  year  the  1,000,000  acres  farm  of  the  Government  hav- 
ing been  deeded  to  the  Commissioners. 

Several  changes  are  being  made  in  the  Lachine  canal. 
The  first  two  locks  are  to  be  entirely  removed  and  replaced 
by  a  single  standard  one-lift  lock.  I'ier  number  one  will  be 
extended  to  meet  an  extension  of  the  Bickerdike  Pier  and 
will  provide  accommodation  for  five  additional  steamers,  and 
several  additions  are  to  be  made  to  the  Alexandra,  King  Ed- 
ward and  Jacques  Cartier  Piers.  The  improvement  of  Vic- 
toria Pier  is  also  to  be  continued  and  2,700  feet  of  high  level 
and  4,800  feet  of  low  level  wharfage  are  to  be  built.  New 
sheds  are  to  be  built  at  sections  20  and  25,  and  a  concrete 
pier  for  the  Canada  Cement  Company  at  Longue  Pointe. 
Dredging  is  also  to  be  carried  on.  Over  $800,000  will  be  spent 
on  elevator  No.  3. 


contracting  in  the  city  of  Saskatpon.  He  has  been  elected 
1st  Vice-President  of  the  Western  Section  of  the  Canadian 
National  Association  of  Builders'  Exchanges. 


Canada  Cement  Company  Optimistic 

At  the  recent  annual  meeting  of  the  Canada  Cement 
Company,  Limited,  held  in  Montreal,  Mr.  Frank  P.  Jones, 
the  general  manager,  gave  a  few  remarks  on  the  outlook  for 
the  present  year.  Mr.  Jones  stated  that  at  the  middle  of 
February,  this  year's  sales  were  27  per  cent,  behind  a  year 
ago.  However,  there  had  never  been  a  year  in  the  history 
of  Canada  and  the  United  States  that  had  not  shown  an  in- 
crease over  the  preceding  year  in  the  consumption  of  ce- 
ment. The  exact  output  of  the  company  last  year  was  given 
as  8,913,000  barrels.  This  was  an  increase  of  a  little  under 
live  per  cent,  over  the  previous  year,  and  100  per  cent,  over 
I'JOl).  Regarding  the  work  in  view,  although  as  large  a  con- 
sumption was  not  expected  in  the  West,  owing  to  cement 
roads  and  other  undertakings  under  way,  the  East  would 
most  likely  show  a  substantial  increase.  When  asked  what 
danger  there  might  be  from  United  States  competition,  Mr. 
Jones  replied  that  cement  was  cheaper  on  this  side  the  line 
than  on  the  other  and  while  it  sold  at  $1.25  per  barrel  at  the 
head  of  the  Canadian  lakes,  it  sold  at  Duluth  at  $1.35  per 
barrel.  As  a  matter  of  fact,  only  250,000  barrels  had  come 
into  the  country  last  year.  At  a  meeting  of  the  Portland 
cement  people  in  Chicago  last  year,  he  found  more  alarm 
at  the  prospective  invasion  of  the  United  States  by  Canadian 
cement  than  in  any  other  feature.  Some  thirty-hve  United 
States  plants  had  gone  into  the  hands  of  receivers,  conse- 
quently he  did  not  think  that  they  were  going  to  continue 
throat-cutting  competition  much  longer.  Mr.  Jones  believed 
that  while  Canada  was  a  protectionist  country,  the  govern- 
ment would  give  the  same  measure  of  support  to  cement  as 
to  any  other  industry. 


Mr.  J.  P.  O'Leary,  Managing  Director  of  the  Standard 
Construction  Company,  Limited,  of  Saskatoon,  Sask.,  who 
presented  a  paper  on  "Reinforced  Concrete  in  Modern 
Structures"  before  the  Western  section  of  the  National  As- 
sociation of  Builders'  Exchanges,  in  Edmonton,  on  F'ebruary 
25th,  was  born  in  Quebec  in  1859,  and  has  been  connected 
with  some  of  the  best  known  architects  in  Canada,  as  Super- 
intendent. In  1895  he  built  the  Place  Viger  Hotel,  the 
Chateau  F'rontenac,  the  Royal  Victoria  College,  all  for  Bruce 
Price.  Later  he  went  to  Texas,  where  he  was  superintend- 
ent on  several  hotels  for  the  hrm  of  Burnham  &  Root,  of 
Chicago.  Since  then  he  was  superintendent  in  charge  of 
the  construction  of  the  C.  P.  R.  Empress  Hotel  in  Victoria, 
the  Royal  Alexandra  in  Winnipeg,  and  the  Lake  Louise 
Hotel  in  the  Canadian  Rockies.  In  1909  he  was  in  charge 
of  the  buildings  for  the  University  of  Saskatchewan  for 
Brown   &   Vallance,  or    Montreal,   after  which   he   went  into 


Personal  Mention 

Mr.  A.  F".  Macallum,  City  Engineer  of  Hamilton,  has 
been  elected  a  member  of  the  American  Society  of  Civil 
Engineers. 

Mr.  James  Vance,  who  had  been  engaged  in  bridge  con- 
struction work  for  many  years  with  the  Hamilton  Bridge 
Company,  died  at  New  Hamburg,  Ont.,  on  F'ebruary  28. 

Mr.  H.  G.  Hunter,  Resident  Engineer  for  Canada  of  the 
New  York  Continental  Jewel  F'iltration  Company,  was  re- 
cently elected  a  full  member  in  the  Canadian  Society  of 
Civil  Engineers. 

Mr.  J.  C.  Dufresne,  M.  Can.  Soc.  C.  E.,  has  resigned  the 
position  of  F'ield  Engineer  for  Messrs.  Cummins  &  Agnew, 
of  Vernon,  B.C.,  in  order  to  re-establish  his  private  practice 
at  I'enticton,  B.C. 

Mr.  Robert  Bruce,  of  Ottawa,  Ont.,  has  been  appointed 
successor  to  the  late  Mr.  George  Brophy,  as  Superintending 
Engineer  of  the  Ottawa  River  Works,  under  the  Public 
Works   Department. 

Mr.  A.  M.  Bouillon,  District  Engineer  of  the  Grand 
Trunk  Railway,  Quebec  City,  has  been  transferred  from 
the  Associate  class  to  that  of  Membership  in  the  American 
Society  of   Civil   Engineers. 

Sir  William  Willcocks,  builder  of  the  Assuan  dam,  Cairo, 
iigypt>  has  promised  to  attend  the  convention  of  the  Na- 
tional Drainage  Congress,  to  be  held  at  Savannah,  April  22- 
35,  when  he  will  lecture  on  "River  Regulation  and  Control  in 
Antiquity." 

Mr.  P.  B.  Yates,  who  has  been  connected  with  the  On- 
tario Hydro-electric  Power  Commission  for  the  past  hve 
years,  has  received  an  appointment  as  Engineer  and  Manager 
of  St.  Catharines  Hydro-electric  power  'system.  Mr.  Yates 
takes  up   duty  on   March   15. 

Hon.  Angus  McDonnell  is  at  the  head  of  Messrs.  Mc- 
Donnell, Limited,  who  are  associated  with  Messrs.  Grant, 
Smitli  &  Company,  in  the  contract  for  new  wharves  and 
docks  at  Victoria,  B.C.,  involving  an  expenditure  of  two 
and  a  quarter  millions.  The  Hon.  Angus  McDonnell  is  the 
son  of  Lord  Antrim.  He  was  recently  married  to  the  daugh- 
ter of  Arthur  Jones,  the   well-known   English  playwright. 

Mr.  John  O.  Brown,  C.E.,  who  was  a  well-known  railroad 
builder,  died  at  the  Victoria  Hospital,  F'redericton,  N.B., 
recently,  at  the  age  of  71.  The  late  Mr.  Brown  had  been 
identified  with  the  construction  of  several  important  railroads 
in  Canada  and  the  United  States.  He  built,  owned,  operated 
and  finally  sold  out  the  Northern  Railway  and  was  interested 
in  the  building  of  what  is  now  part  of  the  northern  division 
of  the  C.  P.  K.  in  Madawaska  County. 

Mr.  S.  Barlow  Bennett,  lor  the  last  two  years  City  En- 
gineer of  Nanaimo,  B.C.,  has  been  appointed  engineer  of 
the  municipality  of  South  Vancouver.  During  his  tenure  of 
office  at  Nanaimo,  Mr.  Bennett  has  been  a  frequent  contri- 
butor to  the  Contract  Record  and  we  join  with  his  western 
friends  in  congratulating  him  upon  his  appointment  to  a 
post  which  will  afford  greater  scope  for  his  abilities.  South 
Vancouver,  we  are  told,  covers  9,000  acres  and  embraces  a 
population  of  over  30,000.  Detailed  mention  of  Mr.  Bennett 
was  made  in  our  issue  of  December  31  last.  Mr.  Bennett 
is  an  Englishman,  a  native  of  Burslem  in  Staffordshire. 
After  extended  experience  in  municipal  engineering  in  the 
old  country,  he  came  to  Canada  in  1911  to  accept  the  city 
engineership  of  Nanaimo. 
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EASTERN    CANADA 

At  Port  Arthur  plans  are  being  prepared  for  a  new  court 
house  estimated  to  cost  $135,000. 

The  BIoor-Danforth  viaduct  for  Toronto,  on  which  con- 
struction will  begin  in  the  summer,  is  estimated  to  cost  at 
least  $2,500,000. 

Building  permits  issued  at  Montreal  from  January  I  to 
i'ebruary  as  totalled  in  value  $905,700,  compared  with  $1,- 
10(),2<J7  for  the  corresponding  period  of  1913. 

Windsor  records  one  of  tiie  greatest  increases  in  its  his- 
tory and  Mr.  Brian,  City  Engineer,  states  that  the  permits  for 
March  promise  to  exceed  even  those  of  I'ebruary. 

The  construction  of  open-hearth  furnaces  at  a  coSt  of 
$2,500,000  is  contemplated  by  the  Algoma  Steel  Corporation, 
Limited,  Steclton,  Ont.  Tenders  will  be  received  early  in 
May. 

Messrs.  Frost  &  Winchester  Company,  Detroit,  Mich.. 
are  the  contractors  for  100  residences  to  be  erected  at  East 
London,  Ont.,  at  a  cost  of  $200,000  for  the  McCormick  Manu- 
facturing Company. 

The  Association  of  Dominion  Land  Surveyors  held  its 
eighth  annual  dinner  at  the  Chateau  Laurier,  Ottawa,  on 
March  3.  The  function  was  very  largely  attended  and  proved 
one  of  the  most  successful  on  record. 

A  piyvate  Bill  has  been  presented  in  the  Dominion  Par- 
liament on  behalf  of  the  Niagara- Welland  Power  Company 
seeking  a  charter  to  dispose  of  power  that  will  be  develope<l 
by  the  building  of  the  new  Welland  Canal. 

For  building  activity  the  present  year's  total  promises  to 
surpass  all  previous  records  for  London,  Ont.  Already  the 
building  permits  are  almost  double  those  for  the  same  period 
of  1913,  being  $73,270,  as  compared  with  $36,855  for  the  same 
period  last  year. 

At  Hamilton,  Ont.,  operations  will  shortly  be  commenced 
on  the  Royal  Connaught  Hotel,  estimated  to  cost  $1,000,000. 
The  architects  are  Messrs.  Eisenwein  &  Johnston,  of  Buffalo, 
N.Y.,  and  the  general  contractors,  Messrs.  John  H.  Parker 
Company,  Limited,  New  York  City  and  Toronto. 

The  Canadian  branch  factory  of  the  H.  Mueller  Manu- 
facturing Company  is  to  be  enlarged  in  the  near  future  to 
accommodate  the  steadily  growing  business  of  this  import- 
ant addition  to  the  industrial  plants  of  Sarnia.  New  machin- 
ery, including  steam  hammers,  moulding  and  tool-making 
machines,  have  been  ordered. 

The  tender  of  the  Hamilton  Bridge  Works  at  $76,625  has 
been  accepted  for  the  steel  work  and  superstructure  of  the 
new  McKittrick  Bridge  on  King  Street  v^rest,  Hamilton. 
The  McKay-Paulin  Construction  Company,  of  the  same  city, 
will  do  the  excavating,  grading  and  approaches  for  $33,794. 
Exclusive  of  tiling  the  bridge  and  approaches  will  cost  $110,- 
119. 

Building  operations  in  Toronto  for  the  first  two  months 
of  1914  represent  in  value  about  $800,000  short  ol  the  total 
of  permits  issued  in  the  corresponding  period  of  last  year. 
For  February  of  1913  the  value  of  permits  totalled  $1,549,810, 


as  against  $1,153,215  this  year.  The  figures  for  January  and 
February  of  1913  are  $2,825,294,  as  compared  with  $2,048,610 
for  the  present  year. 

Mr.  H.  Beauregard,  general  contractor  for  the  maca- 
damized road  which  the  Quebec  Government  is  building  be- 
tween Charlemagne  and  St.  Augustin,  on  the  north  shore  of 
the  St.  Lawrence,  a  distance  of  153  miles,  has  announced 
that  at  least  60  miles  will  be  completed  this  year.  The  con- 
tractor has  three  years  to  complete  the  work  for  which  he 
receives  $7,855  per  mile. 

A  new  scheme  for  the  widening  of  Yonge  Street,  Toron- 
to, has  been  submitted  to  the  works  committee  by  Mr.  l-'or- 
nian,  assessment  commissioner.  The  scheme  is  to  widen  the 
thoroughfare  on  the  east  side  from  College  to  Heath  Streets 
and  on  the  west  side  from  Lawton  Avenue  to  the  north  city 
limits,  at  an  estimated  cost  of  $2,000,000.  This  is  said  to  be 
a  decrease  of  $1,000,000  over  the  original  scheme. 

A  detailed  inspection  of  the  principal  European  ports  is 
to  be  made  during  the  next  two  months  by  Mr.  W.  G.  Ross, 
president  of  Montreal  Harbor  Board,  Mr.  F.  Vv .  Cowie,  chief 
engineer,  and  Mr.  M.  P.  Fennel,  assistant  secretary-treasurer 
of  the  Board.  The  idea  of  the  tour  is  to  collect  data  from 
the  most  modern  European  ports  to  apply  to  the  important 
programme  of  the  harbor  commission  for  the  port  of  Mon- 
treal. 

The  principal  works  to  be  carried  out  by  the  Montreal 
Harbor  Commissioners  during  1914  include  the  construction 
of  two  new  freight  and  transportation  sheds  to  accommodate 
the  Hamburg-America  and  Canadian-Northern  weekly  ser- 
vices; the  electrification  of  the  entire  system  of  harbor  rail- 
ways; the  elevation  of  the  railway  tracks  between  McGill 
Street  and  Victoria  Pier,  and  the  building  of  a  large  ware- 
house in  Moreau  Street. 

The  J.  H.  McKnight  Construction  Company,  Limited, 
has  entered  suit  against  the  Ontario  Good  Roads  Commis- 
sion for  $14,500  and  interest  from  December,  1912,  on  account 
of  work  of  macadamizing  the  Lake  Shore  road  from  Toronto 
to  Mimico.  The  work  was  stopped  by  the  cold  weather 
and  the  commission  was  satisfied,  but  payment  was  not  made 
because  the  village  of  Mimico,  which  was  required  to  pay 
one-half  the  cost,  has  not  yet  remitted  its  share  to  the  com- 
mission. 

Several  Ontario  municipalities  are  seeking  ratification 
of  by-laws  to  cover  the  cost  of  local  improvements.  Fort 
William,  which  owns  its  own  street  railway,  telephone  and 
lighting  system,  has  presented  eleven  by-laws  for  approval, 
calling  for  an  outlay  of  $8,000  to  be  used  in  improving  the 
different  municipal  services.  Lindsay  seeks  permission  to 
expend  $22,000  in  improving  its  drainage  system,  and  the 
Peterboro'  Radial  Company  want  power  to  increase  their 
bonds  from  $20,000  a  mile  to  $35,000. 

A  new  factory  for  the  manufacture  of  wrought  steel 
sash,  roof  glazing  and  skylights,  has  been  completed  at 
Peterboro,  Ont,  for  the  firm  of  Henry  Hope  &  Sons,  Limit- 
ed. The  structure  is  of  brick  and  steel,  200  feet  long  by  181 
feet  wide,  and  proves  the  adaptability  of  steel  sash  and  saw- 
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tooth  roof  to  the  modern  factory.  The  building  is  fittcl 
throughout  with  carrying  tracks  and  travelling  cranes,  whilst 
the  machinery  for  the  plant  was  specially  designed  and  em- 
bodies the  most  modern   improvements. 

A  detailed  report  on  garbage  collection  and  disposal  for 
Toronto,  for  which  the  ratepayers  voted  .$1,000,000  in  Janu- 
ary, 1912,  has  been  presented  to  the  works  committee  by  Mr. 
Wilson,  street  commissioner.  The  report  provides  for  local 
incineration  of  rubbish  and  the  disposal  of  garbage  in  a  com- 
bined central  plant  located  at  Ashbridge's  Bay,  with  loading 
stations  at  the  cattle  market  annex  and  in  the  north-western 
and  northern  sections  of  the  city  for  the  transfer  of  material 
to  the  central  plant,  the  estimated  cost  of  which  is  $720,000. 

Owing  to  the  growing  importance  of  the  construction  and 
maintenance  of  roads,  the  Quebec  Government  this  season 
passed  a  Bill  providing  for  a  portfolio  for  a  Minister  of 
Roads,  an  office  hitherto  combined  with  that  of  Agriculture, 
and  Mr.  Joseph  A.  Tessier,  M.  L.  A.  for  Three  Rivers,  has 
now  been  appointed  to  the  new  office.  The  Government  have 
a  large  road-making  programme,  and  are  lending  consider- 
able sums  to  municipalities  who  are  prepared  to  bear  a  share 
of  the   cost   of  improved   highways. 

An  expenditure  of  $2,273,559  during  1914  is  recommended 
by  the  Harbor  Commissioners  of  Quebec  in  the  annual  state- 
ment laid  before  the  legislature  recently.  Of  this  sum  $400,- 
000  will  be  expended  on  dredging;  $952,029  on  extensions  to 
Louisa  embankment  together  with  the  necessary  filling; 
$108,964  for  the  purchase  of  Indian  Cove  property;  $500,000 
to  provide  grain  loading  galleries  in  the  new  grain  elevator. 
These  galleries  will  be  of  fire-proof  construction,  capable  of 
delivering  grain  to  ocean  vessels  at  the  rate  of  40,000  bushels 
an  hour. 

The  St.  Catharines  board  of  trade,  comprising  about  300 
of  the  largest  ratepayers  in  the  city,  has  passed  a  resolution 
expressing  its  appreciation  of  the  Federal  Government  for 
undertaking  the  construction  of  the  new  Welland  Ship  Canal, 
as  one  of  the  links  in  a  deep  waterways  system  from  the 
ocean  to  the  head  of  the  Great  Lakes,  and  thus  to  the  centre 
of  the  North  American  continent;  urging  the  deepening  and 
widening  of  the  other  waterways  of  the  Great  Lakes  and  St. 
Lawrence  route,  but  endorsing  the  action  of  the  government 
in  delaying  construction  of  the  proposed  Georgian  Bay  Canal 
pending  a  recommendation  by  a  government  commission 
composed  of  men  of  expert  engineering  ability. 

-According  to  the  programme  of  the  Quebec  Harbour 
Commissioners,  the  sum  of  $2,273,559  will  be  spent  on  im- 
provements this  year.  The  chief  item  is  the  extension  of  the 
St.  Louis  embankment,  which  is  estimated  to  cost  $952,000; 
while  dredging  a  trench  for  a  quay  wall  and  channel  approach 
will  absorb  $400,000.  Other  works  include  railway  terminals 
for  extending  the  delivery  yard  accommodation,  trackage  for 
the  new  grain  elevator,  and  railway  tracks  to  serve  the  bulk- 
head quay  wall  and  an  additional  freight  shed  in  connection 
with  the  car  ferry  terminals.  Grain-loading  galleries  in  the 
new  grain  elevator  are  estimated  at  $500,000,  and  the  retain- 
ing wall  at  Lampson's  Cove  for  a  length  of  1,400  feet  at  the 
sum  of  $137,565. 

The  Department  of  Labor  has  issued  a  statement  based 
on  reports  gleaned  from  one  hundred  localities  throughout 
Canada  concerning  building  operations  during  1913.  From 
this  we  find  that  the  total  value  of  building  permits  issued  is 
$178,069,838,  a  decrease  of  $45,666,639  as  compared  with  1912. 
All  the  provinces,  with  the  exception  of  Prince  Edward  Is- 
land, New  Brunswick  and  Quebec,  show  decreases.  In  these 
three  provinces  there  were  gains  of  $190,400;  $1,843,5,50  and 
$2,202,511  respectively.  The  decreases  in  the  other  provinces 
were:— Nova  Scotia,  .$118,757;  Ontario,  $1,908,826;  Manitoba. 
$3,608,792;  Saskatchewan,  $975,115;  Alberta.  $17,183,007,  and 
British  Columbia,  $18,408,603.     In  almost  all  the  big  centres 


throughout  Canada  building  operations  reached  the  high- 
water  mark  in  1912.  The  one  outstanding  exception  is  in  the 
case  of  New  Brunswick,  where  an  increase  of  $1,843,550  over 
the  1912  figures  is  reported. 


WESTERN  CANADA 

Humboldt,  Sask.,  is  taking  tenders  for  a  waterworks  and 
sewerage  system  estimated  to  cost  $250,000.  Bids  close  April 
15. 

Mr.  A.  G.  Sangster  is  putting  in  the  intake  for  the  new 
waterworks  system  at  Le  Pas,  Man.,  estimated  to  cost  $200,- 
000. 

Western  Pavers,  Limited,  Winnipeg  (Mr.  Chas.  Curtis, 
Manager),  have  twenty  miles  of  concrete  walk  under  con- 
tract in  Winnipeg. 

Calgary  University  will  erect  a  dormitory  building  at  a 
cost  of  $250,000.  The  president.  Dr.  Blow,  is  the  authority 
for  the  statement  that  work  will  coinmence  in  the  spring. 

The  contract  for  the  new  wharves  and  docks  at  Victoria, 
B.C.,  has  been  awarded  to  Messrs.  Grant  Smith  and  Company, 
and  McDonnell,  Limited,  two  Vancouver  firms,  at  $2,244,795. 

On  the  date  of  this  issue,  March  11,  the  ratepayers  of 
Regina  will  vote  on  by-laws  to  raise  $360,000  for  the  exten- 
sion of  the  waterworks  system,  $170,000  for  storm  water 
sewers,  and  $160,000  for  the  extension  of  the  electric  lighting 
and  power  systems. 

Mr.  J.  Haddin,  Consulting  Engineer  with  the  John  Gait 
Engineering  Company,  Vancouver,  visited  Vernon  recently 
and  made  an  examination  of  the  sewer  system  of  the  city 
with  a  view  to  ascertaining  the  best  way  to  bring  the  system 
up  to  the  required  standard. 

The  Dominion  Government  are  erecting  an  Immigration 
Hall  and  Customs  Examining  Warehouse  in  Moose  Jaw  this 
year.  Work  will  commence  on  these  buildings  early  this 
spring.  The  .\rmories.  which  are  being  erected  at  the  head 
of  Main  Street,  are  almost  completed. 

Work  on  the  construction  of  the  Pacific  Great  Eastern 
line,  between  Fort  George  and  Newport,  B.C.,  is  proceeding 
rapidly  on  clearing  and  grading,  both  north  and  south  of 
Clinton.  Work  has  been  commenced  already  on  the  build- 
ing of  the  first  bridge  to  be  completed  along  the  route  twenty 
miles   north   of   Squamish. 

In  connection  with  the  new  water  system  for  Greater 
Winnipeg,  the  expenditure  upon  which  is  placed  at  $13,500,- 
000,  a  number  of  important  contracts  have  been  awarded  re- 
cently. Of  these  the  most  noteworthy  is  one  for  the  grading 
and  laying  of  about  85  miles  of  60-lb.,  4  ft.  8^  in.  steel  rails, 
awarded  to  the  Northern  Construction  Company,  Union 
Bank  Building,  Winnipeg,  at  $500,000. 

A  new  building  has  been  erected  in  Brandon,  Man.,  for 
the  Gordon  Mackay  Company,  of  Toronto.  It  was  erected 
l)y  the  Shapley  Construction  Company,  Limited.  Winnipeg, 
and  is  150  ft.  by  117  ft.,  being  fireproof  throughout.  In  the 
construction  about  4,000  cu.  yds.  of  concrete,  220  tons  of  steel 
and  one-quarter  of  a  million  feet  of  lumber  were  utilized. 
The  basement  is  done  in  mastic  asphalt  and  the  other  floors 
finished  in  hard  metal. 

The  annual  convention  of  clayworkers  of  the  Province 
of  Alberta  was  held  in  Edmonton  recently,  when  the  dele- 
gates were  welcomed  by  the  Mayor.  Several  interesting  ad- 
dresses were  delivered  and  papers  dealing  with  the  clay- 
working  industry  were  read.  A  Publicity  Committee,  for  the 
purpose  of  advertising  and  making, known  -Mberta  clay  pro- 
ducts through  the  medium  of  trade  journals,  was  appointed, 
and  Mr.  J.  P.  Henry  of  Edmonton,  was  elected  President  for 
the  ensuing  year. 
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Waterworks,  Sewerage  and 
Roadways 

Aylmer,  Que. 

It  is  understood  that  the  Town  Coun- 
cil will  do  nothing  further  with  regard 
to  the  proposed  extension  to  the  intake 
pipe  until  next  January. 

Banff,  Alta. 

Tenders  addressed  to  Lyndwode  Pere- 
ira,  Sec.  to  the  Dept.  of  the  Interior, 
Ottawa,  will  be  received  until  April  6th, 
for  the  supply  of  13,500  lineal  feet,  20  in. 
diameter  lapwelded  steel  pipe,  and  12,000 
lineal  feet,  6  in.  diameter  cast  iron  pipe 
for  the  water  system.  Plans  are  at  the 
office  of  the  Commissioner  of  Parks,  Ot- 
tawa, the  Chief  Supt.  Dom.  Parks,  Ed- 
monton, and  the  Supt.  of  Rocky  Moun- 
tain Park,  Banff. 

Belmont,  Ont. 

The  town  council  has  under  consider- 
ation the  question  of  laying  cement 
walks  in  the  town. 

Dundas,  Ont. 

The  l'ul)lic  Utilities  Commission  pro- 
pose to  replace  the  service  iron  pipes 
from  mains  to  houses  by  lead  pipes  in 
the   spring. 

Estevan,  Sask. 

By-laws  will  be  submitted  to  the  rate- 
payers on  March  31st,  for  author- 
ity to  spend  the  sum  of  $3,500  on  pipe, 
valves,  hydrants,  meters,  etc.,  and  $68,000 
on  the  installation  of  vitrified  clay  pipe 
sewers. 

Gloucester  Twp.,  Ont. 

Tenders  will  be  called  in  about  a 
month's  time  for  the  installation  of  a 
drainage  system  to  cost  $35,000.  $11,000 
will  be  added  to  this  estimate  for  the 
construction  of  culverts  and  bridges  over 
the  cuts.  Engineers-in-charge,  Stidwell 
&  Magwood,  Cornwall,  Ont. 

The  Twp.  Council  has  decided  to  make 
certain  roadways  at  an  estimated  cost  of 
,$9,000. 

Hamilton,  Ont. 

A  committee  composed  of  Aldermen 
Birrell,  McQuestcn  and  Tyrrell  has  been 
appointed  to  report  on  the  matter  of  the 
proposed   Kenilworth  Avenue   subway. 

HuUett  Twp.,  Ont. 

Tenders  will  be  received  by  Council 
Clerk,  James  Campbell,  Londesboro,  un- 
til 3  p.m.  March  27th,  for  the  digging 
and  construction  of  Bowes  Award  drain 
in  the  Townships  of  HuUett  and  Morris. 
Plans  and  specifications  at  the  office  of 
the  clerk. 

Kingston,  Ont. 

The  City  Engineer  will  shortly  call 
tenders  for  the  construction  of  about  !>0.- 
000  sq.  yds.  asphaltic  macadam  roadway, 
together  with  concrete  curbing  and  gut- 
ters. 

Leamington,  Ont. 

The   town    council   has    plans    in    pro- 


gress for  the  laying  of  tile  sewers.     En- 
gineer, G.  A.   Baird. 

North  Battleford,  Sask. 

Tenders  will  be  received  by  the  Com- 
missioners until  noon  March  16th,  for 
the  supply  of  vitrified  tile  sewer  pipe  and 
cast-iron  water  pipe.  Specifications  at 
the  office  of  the  Engineers,  Chipman  & 
Power,  47  Canada  Life  Bldg.,  Winnipeg, 
Mail  BWg.,  Toronto,  and  at  North  Bat- 
tleford. 

Tenders  for  the  construction  of  pump- 
ing station,  to  cost  .$4,000,  will  be  called 
by  the  City  Council. 

Ottawa,  Ont. 

Tenders  will  be  received  by  the  engi- 
neer. Arch.  Currie,  City  Hall,  who  will 
also  furnish  description  of  pump  and 
tank  required  by  the  Waterworks  Dept. 

Regina,  Sask. 

The  city  council  has  plans  in  progress 
for  the  construction  of  a  subwaj'  on 
Winnipeg  St.,  at  an  estimated  cost  of 
$90,000. 

Tenders  will  be  received  by  Comnir,  L. 
A.  Thornton,  until  March  16th,  for  gal- 
vanized corrugated  iron  for  roofing  and 
siding  for  filter  bed  No.  5  at  the  Sewage 
Disposal  Works.  Engineer,  F.  Mc- 
Arthur. 

Sussex,  N.B. 

The  Town  Council  is  considering  the 
installation  of  a  sewerage  system,  using 
30-inch  pipe,  at  a  cost  of  $40,000.  Engi- 
neer, Grey  Murdock,  Carmarthen  St.,  St. 
John,    N.B. 

Thorold,  Gnt. 

The  town  council  proposes  to  lay  sew- 
ers on  Pine,  Shriner,  Battle  and  Martin 
Sts.     Estimated  cost  $7,053.23. 

Timmins,  Ont. 

Tlie  town  council  proposes  to  issue 
debentures  to  cover  the  cost  of  pave- 
ments and  sidewalks  and  additions  to  the 
water  works  and  sewerage  system. 
Clerk,  Thos.  W.  Wilson. 

Toronto,  Ont. 

Tenders  will  be  received  by  the  chair- 
man. Board  of  Control,  until  March  17, 
for  asphalt  pavements  on  Concord,  Du- 
pont,  Hartford.  Herbert,  Mountjoy. 
Mountalan  and  Mountnoel  Sts.,  and 
l)itulithic  pavements  on  Brock  Ave.,  Gil- 
lard  and  Mountjoy  Sts. 

Tenders  will  be  received  by  the  chair- 
man of  the  Board  of  Control  until  March 
17th,  for  sewers  on  24  streets.  Plans, 
etc.,  are  at  the  office  of  the  Conimr.  of 
Works. 

Tenders  close  March  17th  for  the  sup- 
ply of  vitrified  paving  blacks.  Specifi- 
cations, can  be  seen  at  Room  12,  Pur- 
chasing Dept.,  City  Hall. 

The  following  work  has  been  recom- 
mended by  the  Commr.  of  Works.  Ma- 
terial and  estimated  t!ost  is  as  specified. 
Pavements;  Conduit  St.,  brick  block, 
$13,979;  Connaught  Ave.,  asphalt.  $3,375; 
Humberside  Ave.,  asphalt,  $10,665;  Con- 


duit St.,  asphalt,  $8,061;  St.  Clair  .\ve.. 
asphalt,  $11,243;  St.  Clair  Ave.,  asphalt. 
$7,244;  Balsam  Ave.,  bitulithic,  $16,083; 
Wellington  St.,  asphalt,  $20,750.  Side- 
walks: Blythewood  Rd.,  concrete,  $175; 
Wells  St.,  concrete,  $338;  Tennis  Cres., 
concrete,  $332.  Grading:  Elmer  .\ve.,  $1,- 
887;  Beresford  Ave.,  $3,894;  Wheeler 
Ave.,  $14,979.  Roadway:  Regal  Rd.,  roc- 
mac,  $11,013;  Duflferin  St.,  bitulithic,  $5.- 
895;  Dupont  St.,  asphalt,  $19,323;  Clif- 
ford, asphalt,  $5,642. 

Toronto,  Ont.,  Newmarket 

Tenders  for  the  erection  of  a  post  of- 
fice and  customs  house  will  be  received 
by  R.  C.  Desrochers,  Sec.  Public  Works 
Dept.,  Ottawa,  until  March  30.  Plans  at 
the  Dept.,  I^ostmaster,  Newmarket,  and 
Station  "F,"  Toronto. 

Toronto,  Ont.,  Leaside 

The  town  council  proposes  to  grade  27 
streets  at  an  estimated  cost  of  $15,000, 
and  construct  concrete  roads  on  McRac 
Drive  and  Sutherland  Drive,  at  an  esti- 
mated cost  of  $23,705.  Clerk,  .■\.  T.  Law- 
son. 

Vernon,  B.C. 

A  by-law  has  been  carried  by  the  rate- 
payers to  raise  the  sum  of  $4,000  for 
waterworks  extension. 

Windsor,  Ont. 

Tenders  will  be  received  by  W.  A. 
Hanrahan,  Sec.  Water  Commsn.,  from 
March  10th  until  March  27th.  for  the  sup- 
ply of  500  tons,  6,  8,  10  and  12  in.  cast 
iron  water  pipe,  also  valves  and  hyd- 
rants. City  Engineer,  Ed.  Brian. 

Welland,  Ont. 

Tenders  will  be  received  by  C.  M. 
Webber,  Council  Clerk,  until  4  p.m. 
March  19th,  for  the  construction  of  sew- 
ers on  Eraser,  Edward,  Queen  and 
Hooker  Sts.  Plans  at  the  office  of  the 
Town  Engineer,  Welland, '  and  with 
Hugh  C.  MacLean,  Ltd.,  220  King  St. 
W.,  Toronto. 

Woodstock,  Ont 

Plans  for  a  sewerage  system  have  been 
completed  by  the  City  Engineer,  F.  J. 
Ure,  and  will  be  forwarded  to  the  Pro- 
vincial Board  of  Health  for  approval. 

Yarmouth,  N.S. 

The  town  council  is  planning  to  lay 
1  mile  or  more  of  12  in.  water  main  this 
spring. 

CONTRACTS  AWARDED 
Cayuga,  Ont. 

A  contract  has  been  awarded  by  the 
Haldimand  County  Council  to  Rocmac 
Roads,  Ltd.,  74  King  St.  E..  Tororito,  for 
the  laying  of  26^  miles  of  roadway. 

Frude  Mine,  Ont. 

A  contract  has  been  let  by  the  Cana- 
dian Copper  Co.,  Copper  Cliff,  to  P. 
O'Donnel  &  Co..  Sudbury,  for  the  con- 
struction of  a  waterworks  pipe  line  from 
Whitson  Lake. 

Kingston,  Ont. 
The   contract  for  the   laying  of  sheet 
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HUGH  C.  MacLEAN,  Winnipeg,  President.  gives  us  a  first  total  of  $180,000,000.     Second  place  is 

THOMAS  S.  YOUNG,  General  Manager.  taken    by    the    Harbor    Commission's    improvements, 
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rjjTr&rr,        tit?      i  i  i  «r„Q        r=n  n      i      r      pi^  ditions  at  the  Island  are  $2,500,000  and  $1,300,000  re- 

CHICAGO    -    Tel.  Randolph  6018    -    659  Peoples  Gas  Bldg.  cnpctivel                                     -r   >        >                   -f    >        . 

LONDON,  ENG.     ------     -  3  Regent  Street,  S.W.  "^^    -rt  \^' ■     ■.               i  ■   u                   .     a-oor, /-wi  nr^,^ 

; ; t L_^_  1  hese  six  items,  which  aesrregate  $230,000,000,  con- 

SUBSCRIPTION   RATES  stitute,  of  course,  the  greater  part  of  the  city's  con- 
Canada  and  Great  Britain,  $2.00.     U.  S.  and  Foreign,  $3.00.  ;^tructional   actiyities-but    much   remains:   there    will 
Single  copies  10  cents  ''^  'i  considerable  outlay  upon  sewers,  pavements  and 

other  work — three  sewer  systems  alone  will  cost  $7,- 

Alphabetical    Index   of   Advertisers  000,000 — moreover,  maintenance  chars,''es  upon  various 

Pa^e  16  puldic  works  must  be  taken  into  account.     Perhaps  a 

fair  estimate  for  the  six  years  would  be  $300,000,000— 

'^o'-  28 March  i8.  1914 No.  11  .,„  average  of  $50,000,000  a  year. 

Such  expenditure  provides  the  most  convincing  ar- 

Principal   Contents  gument  as  to  the  development  of  Toronto.     And  what 

The  Kloquence  of  Millions 315  '«   taking  place   in   Toronto   is   going  on   in   lesser  or 

Are   Architectural    Competitions    in    the    Best    Interests  greater  proportion  throughout  the  length  and  breadth 

of  the  Profession? 316  ".^  the  country,  in  spite  of  the  recent  financial  depres- 

1.            V       r      V      i\v-    1        \-        c     .•                         -ii,-  sion.     It  is  of  interest  to  note  that  the  turn-over  of 

I.aiuier  Year  for  Road  Work  in  .Nova  Scotia 110  ,.,,..                                 "        ii.cii.    mv.    iinn  uvci    ui 

■r,       1      1-     ,■          r    I)     •           AT  .u    1     *      rv      r-  J  oroiito  s  CIVIC  treasury  last  vear  was  well  over  $100 - 

Mil-    .Application    of    Business    Methods    to    City    Gov-  nnn  nnn                               i        •  i     c>  i r^^^ A\?,X^    ■       . ,  V,  •!  ''^""' 

(.„,„icnt 317  000.000,  as  compared  with  $40,000,000  in   190<).     The 

Modern  Highway  Bridge  Construction 318  y^'cen  City  is  fast  becoming  a  metropolis— a  consider- 

Engineers  as  Public   Speakers ...     321  '''^'011  which  should  bring  with  it  a  measure  of  gratlfi- 

The  Protection  of  Concrete  in  Sea- Water  Between  High  ^='t'""  to  the  constructional  interests  at  large. 

and  Low  Tide 322  ^'rom  the  engineers  viewpoint,  greater  scope   for 

Cost  Accounting  Systems  for   Engineering  Contractors.     324  professional  ability  will  be  found  in  engineering  works 

I'.-iirness  in  Contracts 325  <'"  a  greater  scale,  and  from  the  contractor's  viewpoint 

I'erco-Filters   for  Sewage— Diagram     for     Ascertaining  greatttr  returns  will  accrue  from  the  same  percentage 

Their  Dimensions 326  of  profit  on  larger  contracts,  given  the  ability  to  finance 

Lessons   from   the   Sewage-Treatment    Plant   of   Colum-  them. 

bus,  Ohio 327  As  our  large  cities  assume  metropolitan  dimensions 

Contractors'  Camp  for  Workmen   on   the   New   Quebec  and  responsibilities,  SO  they  will  afford  greater  possi- 

Bridge ='38  bilities  for  those  identified  with   their  constructional 

Deck-Girder  Bridge  with  Girder  Lift  Span.  Kamloops.  enterprises.     Toronto  is  a  conspicuous  example  of  a 

B.C.,  over  North  Thonipson  River 329  ..jty  that  is  growing  out  of  a  city  into  a  metropolis  and 

Measurement  of  Gravel  m  Piles 3.10  carrying  with  her  to  success  the  men  who  have  built 

Weight  of  Crowds  on  Bridges  and  Grandstands 330  li^,-  j,p 

Test  of  Flat-Slab  Floor 331  

Regina's  New  Telephone  Exchange 332 

New  Arts  Building  for  University  of  Alberta 332  In   constructing  the   deep   pressure   tunnels  of  the 

Protective   Measures   in    Building   Construction    332  Catskill  Aqueduct  for  the  water  supply  of  New  York 

Warehouse  of  Revillon  Bros.,  Edmonton 333  ^'ty  many  rock  fissures  had  to  be  grouted.     The  most 

Water-Hammer  in  Steam  Pipes 333  difficult  piece  of  work  of  this   kind   was   at   the   Hud- 

Saskatchcwan's  New  Provincial  Gaol 334  ^°"  River  siphon,  1,100  ft.  below  tidewater.     About 

Concrete  in   Factory  Construction    335  150  ft.   from   the   east  shaft   the   heading  cut   a  water- 
Practical    Discussion      of      Reinforced      Concrete    Pave-  '^^^"."^,  ^a^™'  discharging  about  300  gal.   per  minute. 

inents 338  ^  "e  full  flow  did  not  develop  until  the  cut  was  blasted. 

Method  of  Laying  a  Concrete  Floor 339  ^  then  became  necessary  to  grout  against  a  hydrosta- 

New  Post  Office,  Mount  Pleasant,  B.C 339  tic  pressure  of  500  lb.  per  square  inch  with  no  solid 

Principles  of   Efficiency   Engineering  Applied   to   High-  fock    to    which    the    grout    pipes    could    be    connected. 

way   Engineering 340  This   problem   was    finally   solved   by    building   a    con- 
Constructional,  Personal  and  Industrial  News  341-346  Crete  bulk-head  8  ft.   thick  across  the   headino-.     The 
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concrete  for  tliis  bulkhead  was  of  1 :2 :4  mixture,  and 
was  lieavily  reinforced  with  rails  set  into  holes  drilled 
laterally  in  the  sides,  roof  and  floor  of  the  tunnel. 
Grout  pipes  leading  into  the  fissure  were  set  through 
this  bulkhead.    After  the  concrete  had  set  for  a  week 


grout  was  forced  into  the  fissure  first  by  the  pneumatic 
process  with  a  high-pressure  air  compressor  and  final- 
ly with  a  high-pres.sure  plunger  pump  forcing  water 
instead  of  air  into  the  grout  tank.  Pressures  were 
reached  up  to  1,000  lb.  per  square  inch. 


Are  Architectural  Competitions  in  the  Best  Interests  of  the  Profession? 


COMPETITIONS,  architectural  and  otherwise, 
are  defended  on  the  ground  that  they  bring 
out  talent — that  they  distribute  opportunity 
equally  between  those  who  have  had  the  good 
fortune  to  come  into  prominence  and  those  who  have 
not.  That  there  is  a  certain  amount  of  truth  in  this 
argument  cannot  be  gainsaid,  but  it  is  doubtful- - 
whatever  degree  of  truth  the  argument  may  contain — 
whether  anything  can  l)e  said  to  counterba'.ance  the 
objection  to  architectural  competitions  on  the  score  of 
their  cost  to  the  profession.  The  inspiration  for  our 
observations  arises  out  of  an  inspection  of  the  forty- 
one  sets  of  designs  submitted  in  connection  with  the 
new  Masonic  Temple  building  and  recently  placed  on 
exhibition  in  Toronto.  Here  it  is  fair  to  estimate  the 
total  cost  to  the  competitors  at  from  fifteen  to  twenty 
thousand  dollars — an  amount  practically  equal  to  the 
fee  which  will  be  collected  by  the  successful  architect 
for  his  entire  services  in  connection  with  the  erection 
of  the  building!  Such  an  estimate  forces  one  to  the 
conclusion  that  while  competition  of  a  kind  may  be  a 
good  thing  and  while  it  may  be  commendable  to  try 
and  bring  out  latent  talent,  the  cost  entailed  should  be 
the  governing  factor. 

After  all,  one  does  not  have  to  look  very  far  for  an 
alternative.  In  our  opinion,  by  far  the  better  proce- 
dure— both  in  the  interests  of  the  profession  and  of  the 
prospective  owners — is  to  select  carefully  a  man  who 
lias  shown  marked  ability  to  grasp  constructive  prob- 
lems of  design.  In  the  case  of  the  Masonic  Teni])le 
building  the  committee  having  the  matter  in  hand 
might  have  agreed  upon  such  a  man  and  taken  him  into 
their  confidence.  At  least  one  or  two  of  their  number 
might  have  travelled  with  the  architect  to  see  other 
buildings  of  a  type  somewhat  similar  to  the  one  de- 
sired, the  studies  having  been  continued  until  the  so- 
lution to  the  particular  problem  in  hand  was  arrived 
at.    As  it  is,  the  competitors  in  this  competition  have 


been  working  in  the  dark — shooting  arrows  at  a  ven- 
ture, and  none  of  them  has  fully  solved  the  problem. 
liven  the  "successful"  candidate — the  man  awarded 
lirst  prize — has  to  revise  his  plans  considerably  after 
a  careful  consultation  with  the  committee. 

As  a  matter  of  fact  the  history  of  competitions, 
architecturally  and  otherwise,  has  not  been  particular- 
ly encouraging.  In  few  cases  have  even  the  lirst 
awards  eslaljhshed  a  man  permanently  in  the  hall  of 
fame.  The  limelight  is  turned  on  for  a  day  and  then 
frequently  he  is  seen  no  more — not  possessing  the 
iMcadth  of  vision  and  experience  to  meet  the  demands 
and  live  up  to  the  reputation  of  such  a  high  status. 

Competitions  might  be  conducted  successfully  on 
a  modified  scale,  perhaps,  but  the  expense  entailed  in 
such  a  case  as  that  cited  in  this  article  is  altogether 
disproportionate,  and,  in  our  opinion,  not  calculated 
to  promote  the  best  interests  of  either  the  architectural 
profession  or  those  desirous  of  obtaining  the  best  ideas 
that  the  architectural  profession  has  to  offer. 

When  one  reflects  upon  the  system  adopted  by  the 
Dominion  (jovernment  in  obtaining  designs  for  the 
new  departmental  buildings  at  Ottawa,  one  is  inclined 
to  commend  the  procedure  followed.  Sketches  drawn 
to  a  small  scale  were  invited  and  from  the  list  of  com- 
petitors a  few  were  selected  for  the  final  competition. 
These  few  were  all  paid  for  the  work. 

Architectural  competitions  are  disappointing.  Fre- 
quently there  is  disagreement  over  the  sketches  and  a 
compromise  is  effected  which  leaves  the  best  man  out 
of  it.  We  cannot  but  think  that  the  rising  generation 
of  architects  will  be  better  advised  to  perfect  them- 
selves in  a  skilful  blending  of  the  art  and  practice  of 
their  profession  by  a  more  direct  method  than  compe- 
tition affords.  Much  of  the  inefficienc\-  found  to-day 
in  the  architectural  profession  may  be  attributed  to 
time  wasted  in  looking  for  royal  roads  to  success — 
ephemeral  success  at  best. 


Banner  Year  for  Road  Work  in  Nova  Scotia 


NOVA  Scotia  is  going  to  have  the  greatest  year 
for  road  work  in  its  history,  according  to 
details  furnished  the  Contract  Record  by 
Mr.  W.  S.  Yorston,  Assistant  Road  Com- 
missioner for  the  province.  It  is  anticipated  that  a 
total  sum  of  $600,000  will  be  spent  in  the  various  sec- 
tions of  the  province.  The  largest  expenditure  pre- 
viously  made    was   $400,000    in    1913. 

A  yearly  increase  of  fifty  per  cent,  will  soon  place 
the  province  of  Nova  Scotia  in  the  front  rank  of  the 
road-builders  of  the  Dominion  and  it  reflects  credit- 
aljly  upon  the  authorities,  and  speaks  well  for  the  ful- 
filment of  the  optimistic  predictions  that  iiave  been 
made  concerning  the  maritime  provinces,  that  such 
enterprising  development  schemes  are  under  way. 

At  a  time  when  engineers  and  manufacturers  alike 
may  well  be  devoting  increasing  attention  to  this  sec- 
tion of  tiic  country  it  is  interesting  to  learn  from  Mr. 


Yorston  that  of  late  the  annual  expenditure  on  the 
roads  of  the  province  has  been  upwards  of  $-KX),000. 
One-half  of  this  amount  is  in  the  form  of  statute  la- 
bor, commuted  and  uncommvitcd,  and  the  i)alance  is 
contributed  out  of  revenue  by  the  government  of  the 
province  and  expended  on  the  roads  in  tlic  different 
counties  under  County  Inspectors. 

The  whole  of  the  road  expenditure  is  administered 
by  the  Road  Commissioner,  with  head  office  at  Hali- 
fax. A  recent  amendment  of  the  Highway  Act  in  l'>07 
provides  for  the  appointment  of  the  Road  Comniis 
sioner.  Assistant  Road  Commissioner,  and  the  neces- 
sary staff  of  assistants  for  the  proper  carrying  out 
of  the  road  work  in  the  province. 

Reports  of  all  work  required  to  be  done  in  the 
different  counties  are  made  by  the  County  Inspector^ 
and  sent  in  to  the  office  for  approval.  If  approved  of, 
an  authority  is  issued  covering  the  estimated  co.-^t  oi 
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llic  work.  Tlie  responsibility  for  carrying  out  the 
work  devolves  on  the  County  Inspector,  wUo  finally 
passes  tiie  work  before  the  pay-roll  is  sent  in  and 
payment  made. 

In  addition  to  the  assistance  given  to  the  roads 
out  of  revenue,  an  Act  entitled,  "An  Act  to  I'rovide  for 
the  lietterment  of  Higfiways,"  was  passed  last  year. 
This  measure  provides  for  an  expenditure  of  $10,000 
in  each  county  of  the  province,  for  the  betterment  of 
highways.  In  addition,  there  was  also  passed  last 
}ear  an  Act  entitled,  "The  Motor  Vehicle  Act  Road 
Improvement  Fund."  By  this  Act  all  monies  paid 
as  license  fees  by  motor  vehicles,  are  diverted  to  the 
roads  of  the  province  to  be  applied  to  the  main  arter- 
ies. Tile  licenses  at  present  paid  into  the  provincial 
treasury  amount  in  the  aggregate  to  $13,000  yearly. 

In  addition  to  the  above  spending  Acts,  the  Legis- 
lature has  recently   passed  an   .\ct  to   further  amend 


the  liighway  Act  relating  to  the  expenditure  of  pro- 
vincial roads  and  bridge  grants.  This  is  an  Act  pro- 
viding for  the  maintenance  of  the  roads  by  patrolmen. 
It  is  only  now  being  put  into  force,  but  it  is  intended 
to  continue  the  appointment  of  these  patrolmen  as 
fast  as  organization  can  be  affected.  From  results 
already  obtained  it  is  thought  that  this  Act  will  be 
particularly  useful. 

Although  expenditures  under  certain  sections  were 
commenced  in  the  fiscal  year  1913,  the  bulk  of  the 
expenditure  to  be  made  under  these  Acts  will  come 
in  the  year  1914,  the  necessary  surveys  and  reports 
for  the  work  having  been  in  large  part  made  prelim- 
inary to  the  starting  of  the  work. 

Mr.  Hiram  Donkin,  C.E.,  Halifax,  is  Road  Com- 
missioner and  Provincial  Engineer  for  Nova  Scotia. 
Mr.  VV.  S.  Yorston,  Halifax,  is  Assitsant  Road  Com- 
missioner. 


The  Application  of  Business  Methods  to  City  Government 
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By  Henry  M.  Waite,  City 

HE  most  recent  development  in  municipal  ad- 
ministration at  Dayton  has  been  the  commis- 
sion-manager form — the  application  of  the 
Ijusiness  organization  of  successful  corpora- 
tions to  municipal  government.  In  this  form  we 
elect  our  commission,  which  in  turn  selects  a  busi- 
ness manager  for  the  city ;  he  chooses  the  heads  of  the 
various  departments.  T  he  commission  in  a  corporate 
organization  would  represent  the  executive  head  or 
tlie  president  of  the  corporation.  In  Dayton  the  or- 
ganization of  departments  is  on  the  pyramidal  form 
and  is  based  on  five  as  the  ideal  number.  We  have 
live  commissioners  as  the  legislative  body  who  em- 
ploy the  city  manager,  and  under  the  city  manager 
there  are  five  directors  at  the  head  of  the  five  prin- 
cipal functions  of  government — namely,  service,  safety, 
welfare,  linance  and  law.  These  are  selected  and  ap- 
pointed by  the  city  manager. 

Here  is  the  first  and  principal  app'.ication  of  busi- 
ness methods  to  city  government.  Under  the  old 
form  we  voted  for  the  lieads  of  the  various  depart- 
ments. It  would  be  just  as  reasonable  to  expect  a 
corporation  desiring  to  till  a  particular  vacancy  in  its 
organization  to  go  out  and  ask  the  neighborhood  to 
\ote  on  some  one  to  fill  that  particular  place.  When 
a  private  corporation  desires  to  fill  a  particular  vacancy 
ill  its  organization  it  selects  the  man  who  it  believes 
will  perform  those  particular  functions  with  the  great- 
est economy  and  efficiency,  and  the  salary  paid  is  in 
accordance  with  his  worth  to  the  particular  business 
desiring  his  assistance,  no  other  ties  or  conditions  be- 
ing considered. 

Dayton  elected  as  commissioners  five  solid,  suc- 
cessful, iirought-up-from-the-ranks  business  men,  who 
in  turn  employed  a  manager  whom  they  believed,  be- 
cause of  his  record,  could  fill  the  position.  The  man- 
ager after  a  careful  study  of  the  situation  has  chosen 
his  directors  frf)m  material  available  in  Dayton,  with 
one  exception. 

The  director  of  welfare  has  charge  of  healtli,  parks, 
playgrounds,  charities,  corrections  and  social  better- 
ment. The  man  now  in  office  has  made  this  work  a 
study,  having  spent  several  summers  abroad  observ- 
ing tlie  social  conditions  in  foreign  cities,  as  well  as 
having  conducted  similar  studies  in  this  country. 

The  director  of  finance  is  at  the  liead  of  the  ac- 


Manager  of  Dayton,  Ohio. 

counting,  financial  and  purchasing  departments.  The 
man  selected  has  spent  much  of  his  life  as  treasurer, 
auditor  and  in  the  purchasing  departments  of  manu- 
factories in  Dayton,  and  the  latter  years  have  been 
spent  as  a  public  accountant. 

Tlie  city  attorney's  duties  are  self-evident.  He  is 
one  of  the  leading  attorneys  of  Dayton,  who  was  will- 
ing to  sacrifice  his  own  business  interests  to  accept 
the  position. 

The  director  of  service  has  charge  of  the  water- 
works, all  engineering,  contracts,  maintenance  ^  of 
streets  and  sewers,  the  handling  of  garbage  and  astles, 
and  supervision  of  all  public  utilities.  The  man  hold- 
ing this  position  has  had  experience  in  large  construc- 
tion work  and  municipal  work  and  was  my  principal 
assistant  engineer  in  Cincinnati. 

The  director  of  safety  has  charge  of  the  police  and 
fire  departments.  This  position  has  not  yet  been  fill- 
ed, and  the  duties  are  being  taken  care  by  the  city 
manager. 

It  is  impossible  for  me  to  tell  you  about  the  poli- 
tical faith  or  inclination  of  any  of  tlie  appointees  above 
mentioned,  nor  is  it  possible  for  me  to  tell  you  the 
political  faith  of  any  appointees  whom  I  have  named 
since  1  have  been  in  Dayton.  We  simply  insist  on 
three  requisites — efficiency,  economy  and  loyalty. 

In  all  public  work  we  are  confronted  with  the  idea 
that  is  grounded  in  the  minds  of  most  men  that  they 
do  not  have  to  do  as  much  work  nor  do  they  have  to 
take  as  much  interest  as  they  do  in  individual  or  cor- 
porate concerns.  Civil  service  likewise  does  not  pro- 
duce ideal  results  from  an  operating  standpoint.  But 
we  believe  that  better  results  can  be  obtained  under 
the  commission-manager  form  than  under  the  older 
forms,  due  to  a  more  efficient  method  of  selection  and 
removal  by  the  application  of  our  successful  business 
methods  to  our  municipal  government. 


Patches  in  concrete  pavements  at  Fond  du  Lac  are 
covered  with  a  one-half-inch  layer  of  asphalt  as  soon 
as  laid  to  protect  the  surface  until  it  gets  its  final  set. 
The  asphalt  will  not  stay  permanently,  but  will  pro- 
tect the  surface  for  two  or  three  weeks,  and  as  a  re- 
sult one  can  hardly  detect  the  patches  except  by  the 
variation  in  color. 
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Modern  Highway  Bridge  Construction 

Adaptation  of  Type   to   Location   an    Elementary   but    Important  Con- 
sideration— Conclusions  from   the  Experience  of   Hastings  County,  Ont. 


By  Lucius  E.  All 

BOTH  in  Canada  and  the  United  States  public 
attention  is  being  turned  to  the  importance  of 
good  roads.  Railway  construction  has  had  in 
the  past,  and  still  has,  an  important  place  in 
the  development  of  trade  and  commerce,  but  it  is  now 
generally  "acknowledged  that  the  improvement  of  our 
public  highways  is  as  essential  to  the  growth  and  pro 
gress  of  the  country  as  the  construction  of  railways, 
and  that  with  the  construction  of  so-called  permanent 
roads,  the  construction  of  permanent  bridges  bears  an 
important  part. 

Before  referring  to  modern  practice  in  bridge  con- 
struction, it  may  be  of  interest  to  refer  l)riefly  to  the 
fact  that  practically  less  than  one  hundred  years  have 
elapsed  since  highway  bridp'es — on  this  continent  at 
least — assumed  practical  proportions  and  began  to  re 
ceive  the  attention  of  engineers  and  bridee-builders 
The  early  bridge  builders  in  this  count-  used  timbei' 
as  the  material  and  followed  out  the  types  developed 
by  Burr,  Palmer  and  Towne,  who  introduced  the  wood- 
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Bronze  bridge  plate  attached  to  all  new  bridges  by  the 
County  of  Hastings. 


en  latticed  truss,  usually  covered.     Various  examples 
of  such  structures  may  yet  be  seen. 

It  was  not  until  about  1850  that  cast  iron  was  first 
introduced  by  Whipple.  This  material  was  succeeded 
some  years  later  by  wrought  iron.  Steel,  the  material 
now  universally  used  in  steel  bridge  construction,  did 
not  come  into  general  use  until  about  1875.  From  its 
use,  due  to  its  great  tensile  strength,  the  modern  de 
velopment  in  bridge  construction  received  its  greatest 
impetus. 

The  use  of  cement  as  a  material  for  bridge  con- 
struction is  of  comparatively  recent  date,  although  ce- 
ment was  apparently  used  by  the  Romans.  The  first 
concrete  arch  was  constructed  of  plain  concrete  in 
1869  and  is  known  as  the  Grand  Maitre  bridge,  at  Fon- 
tainbleau  Forest,  in  France.  This  arch  has  a  span  of 
one  hundred  and  sixteen  feet.  In  1871  a  plain  concrete 
arch  of  thirty-one  feet  span  was  constructed  in  Pros- 
pect Park,  Brooklyn,  New  York.  It  was  not  until  the 
construction  of  a  reinforced  concrete  arch  in  San  Fran- 
cisco, in  1889,  that  iron  or  steel  was  first  used  in  con- 
nection with  concrete.    At  the  present  time,  steel  and 
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concrete  reinforced  with  steel  are  the  predominant  ma- 
tei-ials  in  use  for  bridge  construction. 

In  the  construction  of  a  bridge  there  are  certain  es- 
sential requirements  and  principles  that  must  be  ad 
liered  to  in  order  to  secure  satisfactory  and  perman- 
ent  results.     1   shall  endeavor  to  outline  briefly  the 
fundamental  requirements. 

Adaptation  of  Type  to  Location 
There  have  been  manv  'misfits"  in  bridges,  and 
one  of  the  first  and  most  important  steps  in  the  build- 
ing of  a  bridge  is  a  careful  study  of  tiie  location,  hav- 
ing special  regard  to  the  type  of  bridge  best  adapted  to 
the  particular  location.  The  main  points  upon  which 
to  base  a  decision  as  to  the  best  type  of  bridge  to  con- 
struct to  suit  the  locality  are : — 1 — length  of  span  and 
height;  2 — character  of  river  or  stream;  3 — charactei 
of  foundation. 

Whether  steel  or  reinforced  concrete  have  been  de- 
cided upon,  the  length  of  span  and  height  above  high 
water  must  be  carefully  considered.  If  the  span  be 
less  than  sixty  or  seventy-five  feet,  a  low  truss  steel 
construction  is  usually  used ;  if  eighty  or  100  feet,  the 
high  truss  is  usually  used.  It  is  also  essential  to  con- 
sider whether  two  shorter  spans  with  a  pier  in  the  cen- 
tre are  more  economical  than  one  long  span,  which  is 
governed  by  the  height  and  size  of  piers  required. 

The  same  conditions  ap'-'  if  reinforced  concrete 
construction  be  desired.  Up  to  40  to  45  feet  the  girder 
l)eam  type  of  reinforced  concrete  is  usually  simpler  and 
less  expensive  to  build  than  the  concrete  arch,  and  it 
may  be  possible  and  more  economical  to  divide  the 
total  span  distance  into  a  series  of  reinforced  concret ' 
girder  beam  spans  of  40  to  45  feet  each. 

Character  of  River  or  Stream 

Due  regard  should  also  l)e  given  to  the  character  of 
the  river  or  stream  over  which  a  bridge  is  to  be  con- 
structed. If  the  current  be  rapid,  and  the  water  of 
some  depth,  the  cost  of  constructing  piers  in  mid- 
stream is  increased  very  largely,  and  the  one-span  type 
is  preferable.  On  the  other  hand,  if  the  stream  be  shal- 
low and  the  foundation  good,  the  cost  of  pier  construc- 
tion is  greatly  reduced. 

Character  of  Foundations 

In  selecting  the  best  type  of  bridge  to  build,  too 
much  care  cannot  be  given  to  the  character  of  the  foun- 
dations available  at  the  bridge  site.  For  important 
structures  it  is  absolutelj'  essential  that  the  character 
of  the  foundation  be  determined  by  careful  test.  This 
may  be  done  by  digging  a  test  pit  or  by  driving  iron 
rods  or  heavy  iron  pipe.  When  these  methods  do  not 
prove  the  foundation  satisfactorj*  a  wash-drill  outfit 
may  be  used.  This  consists  of  a  drill  point  to  which 
is  coupled  one  inch  iron  pipe  in  4-foot  lengths.  Water 
is  forced  through  the  pipe  by  a  hand  force  pump,  which 
washes  the  material  up  through  the  pipe. 

It  is  not  advisable  to  use  the  reinforced  concrete 
arch  when  the  foundation  conditions  are  not  of  the 
best.     A  steel  bridge  restir-  on  two  concrete  abut- 
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Glenn  Ross  bridge,  containing  five  95-ft.  spans,  erected  by  the  County  of  Hastings 


ments,  will  allow  of  some  movement  or  settlement  of 
the  abutments  without  injurino^  the  strength  of  the 
structure,  although  it  is  essential  to  allow  a  liberal 
factor  of  safety  in  the  size  of  the  footings,  so  as  to 
give  sufficient  bearing  power  to  sustain  the  bridge 
under  maximum  load  without  any  settlement. 

Design  and  Preliminary  Plans 

After  a  careful  survey  of  the  bridge  site  has  been 
made  and  the  character  of  the  foundation  determined, 


apply  equally  in  the  designing  of'  highway  bridges 
One  factor  in  the  building  of  municipal  bridges  which 
led  to  the  construction  of  many  poorly-designed  and 
weak  bridges  was  the  all-too-prevalent  custom  of  al- 
lowing each  bidder  to  submit  his  own  plan  and  design, 
the  result  being  that  the  municipality  purchasing  the 
bridge,  without  expert  advice,  naturally  let  the  work 
to  the  bidder  submitting  the  lowest  price.  This  prac- 
tice, however,  has  in  a  large  measure  disappeared,  ow- 
ing to  the  requirements  exacted  by  the  Ontario  Pro- 


Catholic  church  bridge,  a  45-ft.  reinforced  concrete  arch 
which  cost  $1,400. 

it  is  then  possible  to  decide  on  the  best  type  of  bridge. 
There  are  several  types  of  steel  and  reinforced  con- 
crete bridges  any  one  of  which  may  be  selected  to 
best  suit  the  particular  location.  The  expression 
which  is  heard  so  frequently  these  days  in  connection 
with  the  operation  of  railroads,  "Safety  First,"  should 


The   Seymour  bridge,  one   30-ft. 
cost  of  $865. 


span,  erected  at  a 


vincial  Government,,  through  its  regulations  and  gen- 
eral specifications,  under  which  all  county  bridges 
must  now  be  built. 

The  design  and  plans  for  a  bridge  whether  of  steel 
or  reinforced  concrete  should  be  carefully  prepared 
and  checked  by  the  engineer.    If  the  bridge  be  of  steel, 


The  Fr^nlfford  bridge  erected  by  the  County  of  Hastings.     Total  length  500  ft ;  16  ft.  clear  roadway ; 

reinforced  concrete  floors;  approximate  cost  $39,000, 


sidewalk  on  one  side ; 
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The  Boundary  bridge,  County  of  Hastings,  two  95-ft.  skew  spans. 


an  inspection  of  tlie  truss  and  its  connections  should 
be  made  in  the  shops  by  the  engineer,  particular  at- 
tention being  given  to  the  rivetting  and  painting. 

If  the  bridge  be  of  reinforced  concrete,  the  steel 
reinforcement  should  be  checked  from  the  plan.  Dur- 
ing the  course  of  construction  a  careful  check  should 
be  made  of  each  bar  as  it  is  put  in  place,  as  it  is  evi- 
dent that  after  a  concrete  bridge  is  once  completed 
there  is  no  way  in  which  to  remedy  a  mistake  in  plac- 
ing the  reinforcement. 

Construction  of  Bridges  by  Municipalities 

There  are  two  ways  in  which  bridge  work  may  be 
carried  out  in  municipalities:  the  first  is  by  letting  all 
work  by  public  contract,  the  second  by  organizing  a 
competent  construction  force  under  the  direct  super- 
vision of  municipal  officials.  Where  the  amount  of 
work  is  not  very  extensive  and  does  not  warrant  the 
expenditure  required  for  machinery  and  equipment 
necessary  for  carrying  out  the  work,  the  contract  sys- 
tem is  probably  the  better ;  but  where  the  work  is  suf- 
ficiently large  the  county-operated  system,  in  my 
opinion,  is  the  better  system.  As  the  County  of  Hast- 
ings has  developed  this  system  to  a  large  degree,  I 
shall  outline  its  development  and  method  of  opera- 
tion. 

At  the  beginning  of  the  year  1910  Hastings  County 
had  some  250  bridges,  nearly  all  of  them  being  old 
wooden  structures.  Several  of  these  bridges  had  fail- 
ed, killing  a  number  of  people  and  costing  the  county 
large  sums  for  damages  and  repairs.  On  the  adoption 
of  a  report  presented  by  the  Chairman  of  the  Roads 
and  Bridges  Committee  in  1910,  the  present  system  of 
bridge     construction     was     inaugurated.       The     pro- 
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County  Engineer, 
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Report  No. . 

Date 

Bridge 

Post  Office. 


I   beg   to    Report    as    follows   as    to   progress   of    work   for   day 

ending 191    .... 

Total  Number  of  Men  Employed 

Total  Number  of  Hours  for  day 

No.    of   Laborers   Employed 

No.   of    Carpenters   and   helpers 

No.  of  Teams  Employed 

Total  amount  of  Pay  Roll  for  day,  $ 

Estimated   amount   of   Excavation   or   Fill 

If  Cofferdam  or  Pumping  is  required,  state  to  what  extent    

Cement 


Proportion  of  Concrete,         Gravel 

Rubble 

No.   Batches  Concrete  as  above 

No.  Sacks  Cement  used 

No.  Barrels  Cement  on  hand 

Quality  of  Gravel  or  Sand 

Condition   of  Weather  and   Temperature 

State  nature  and  general  progress  of  work  for  day 


Information   or  material   rcfiuircd 


Foreman 
County  of  Hastings— Daily  Progress  Report. 


An  old  structure  which  the  County  replaced  last  year  by  a 
reinforced  concrete  arch. 


Glenmire  bridge,  consisting  of  three  4S-ft.  spans  erected  by 
the  County  of  Hastings. 
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graninie  of  construction,  as  laid  out,  being  a  large  one 
— involving  an  ultimate  expenditure  of  nearly  $500,000 
— methods  of  handling  the  work  economically  and  ef- 
ficiently were  essential.  The  following  general  plan 
has  been  followed. 

At  the  beginning  of  each  year,  an  inspection  is 
made  of  those  bridges  that  appear  to  be  the  most  dan- 
gerous to  public  safety,  and  the  year's  work  is  subse- 
quently laid  out.  The  council,  appoint,  at  the 
beginning  of  each  year,  a  special  Bridge  Committee 
which  is  in  direct  touch  with  the  work  through  its 
Chairman  and  engineer.  The  actual  construction 
work  is  carried  out  by  several  gangs  of  men,  each  of 
which  has  a  competent  foreman  who  is  held  respon- 
sible for  the  hiring  of  the  men  and  their  general  effi- 
ciency. The  Chairman  and  the  Engineer  make  fre- 
quent inspections  of  the  work  as  it  progresses.  The 
foremen  are  required  to  make  a  daily  report  in  writ- 
ing to  the  engineer  covering  the  essential  details  of 
the  work,  materials  or  information  required,  and  at 
the  end  of  each  month  the  engineer  checks  the  pay- 
rolls from  the  daily  reports  for  the  preceding  month. 
During  the  y«ar  1913,  si.x  bridge  gangs  were  employ- 
ed. Each  gang  is  supplied  with  a  complete  camp 
equipment,  which  reduces  to  a  minimum  the  so-called 
"high  cost  of  living"  of  the  men.  A  complete  equip- 
ment of  the  necessary  machinery  is  provided.  This 
equipment  consists  of  three  Wettlaufer  half-yard  con- 
crete mixers,  concrete  wheel  carts,  pumps,  excavating 
tools,  etc. 

Local  material  is  used  when  it  can  be  secured  of 
the  right  quality.  The  superstructures  of  all  new 
steel  bridges  constructed  within  the  past  four  years 
have  been  designed  to  meet  Class  "C"  of  the  Provin- 
cial Government  General  Specification.  The  substruc- 
tures for  steel  bridges  are  constructed  by  the  county 
bridge  gang.  The  plan  followed  in  calling  for  ten- 
ders for  steel  bridges  has  been  for  the  engineer  to  pre- 
pare the  required  plans  and  submit  these  to  all  com- 
panies tendering,  so  that  uniformity  in  design  has  been 
secured.  Reinforced  concrete  floors  have  been  speci  ■ 
fied  in  all  cases  and  have  proved  very  satisfactory,  re- 
quiring no  repairs.  In  most  cases  a  surface  covering 
of  4  to  6  inches  of  gravel  has  been  put  on  the  bridge 
floors  over  the  concrete.  This  protects  the  concrete 
and  also  tends  to  hold  the  snow  in  winter  better  than 
a  smooth  concrete  surface. 

The  form  work  for  reinforced  concrete  bridges  is 
made  up  from  two-inch  lumber  surfaced  on  one  side 
and  two  edges,  and  is  used  at  least  twice.  Portland 
cement  is  distributed  in  car  lots  to  the  nearest  railroad 
station.  During  the  year  1913  over  six  thousand  bar- 
rels were  used  in  bridge  work. 

In  the  past  five  years,,  in  Hastings  County,  sixteen 
steel  bridges,  with  approximate  total  span  length  of 
over  3,000  feet,  have  been -erected  at  a  cost  of  .some 
$155,000,  and  forty  reinforced  concrete  bridges,  with 
a  total  span  length  of  approximatelv  1,900  feet,  have 
been  built  at  a  cost  of  some  $83,000. 
Conclusions 

There  are  several  essential  points  in  the  construc- 
tion or  planning  of  highway  bridges  which  should 
have  the  careful  consideration  of  municipalities  hav- 
ing work  of  this  nature  in  view. 

1. — Each  year  a  municipalitv  should  make  a  care- 
ful examination  and  survey  of  all  bridges,  with  re- 
gard fa)  to  their  safpty,  (b)  to  their  state  of  preser- 
vation and  repair,  and  (c)  to  the  character  and  amount 
of  traffic  in  each  case. 

2. — A  systematic  plan  and  organization  of  the  work 


recjuired  to  be  done  by  the  county  or  municipality 
should  be  made  in  advance,,  before  any  public  catas- 
trophe, due  to  bridge  failure,  can  occur. 

3. — The  execution  of  such  work  should  be  dele- 
gated by  the  municipality  to  a  competent  official 
whose  engineering  qualifications  and  experience  aie 
a  guarantee  of  proper  and  efficient  construction  meth- 
ods. 

4. — After  a  bridge  has  been  constructed,  especially 
if  the  superstructure  be  of  steel,  great  care  and  atten- 
tion should  be  given  to  the  preservation  of  the  struc- 
ture by  keeping  it  properly  painted  at  regular  intervals. 

5. — Before  proceeding  with  the  design  and  con- 
struction of  a  bridge,  future  traffic  conditions  should 
be  considered.  The  length  and  height  of  span  above 
present  high  water  should  also  be  taken  carefully  into 
account.  Many  bridges  have  been  destroyed  owing 
to  changed  conditions  of  the  water  run  ofT  in  streams 
and  rivers,  due  to  the  denuding  of  our  forests  and 
the  clearing  up  of  water-sheds. 


Engineers  as  Public  Speakers 

THERE  is  no  oratory  so  potent  as  sincerity,  no 
rhetoric  so  efTective  as  simplicit}%  and  no  logic 
so  persuading  as  marshalled  facts,  says  En- 
gineering and  Contracting  in  a  well-consider- 
ed editorial  discussion  of  the  above  topic.  The  fund- 
amentals of  the  art  of  public  speaking,  says  our  con- 
temporary, are  possessed  by  most  engineers  when 
they  speak  on  engineering  subjects.  But  practice  must 
be  had  in  this  art  as  in  every  other,  if  greatest  efleci- 
iveness  is  to  be  attained.  We  urge  all  civil  engineers 
to  [oin  local  engineering  clubs  and  societies  and  ti:> 
practice  discussing  engineering  subjects  at  the  formal 
.meetings  of  such  organizations.  Why,  indeed,  may 
not  the  old  debating  society  methods  be  adopted?  It 
is  said  that  many  of  the  orators  of  the  West,  of  which 
Bryan  is  perhaps  the  most  illustrous  example,  learned 
their  art  in  country  town  debating  societies.  While 
engineers  will  not  seek  to  emulate  some  of  the  meth- 
ods of  the  orators  thus  trained,  is  it  not  likely  that 
engineers  could  greatly  profit  by  adopting  the  under- 
lying plan  of  the  old-time  debating  society? 

Incidentally  there  might  spring  from  such  debates 
a  pulilic  interest  in  engineers  not  otherwise  obtainable. 
Suppose,  for  examjile,  a  question  had  arisen  as  to 
the  desirability  of  purchasing  a  water  works  owned 
by  a  company.  Suppose  the  local  engineers'  club  were 
to  announce  a  debate  on  the  question,  naming,  say 
three  engineers  on  each  .side.  Is  it  not  probable  that 
the  debate  would  be  well  attended  by  the  public?  Is 
it  not  certain  that  the  local  press  would  report  the 
debate  fully? 

Engineers  are  now  prone  to  "let  George  do  it" — 
George  being  the  lawyer — whenever  there  is  to  be 
speaking  on  public  matters.  It  is  amusing,  in  spite  ol 
the  serious  side,  to  an  engineer,  to  listen  to  the  ordin- 
ary lawyer  or  politician  address  an  audience  on  any 
topic  of  an'  engineering  nature — roads,  for  example. 
Who  of  us  has  not  smiled,  and  yet  sat  ill  at  ease,  while 
such  a  man  tried  to  make  a  Patrick  Henry  oration  on 
"good  roads"?  Yet.  if  we  engineers  will  not  speak 
to  the  pub'.ic.  perhaps  it  is  well  that  some  one  .should 
speak,  even  if  the  speech  be  ridiculous  in  connection 
and  ornate  in  delivery. 

Every  engineering  college  should  teach  public 
s])eaking  and  should  give  its  students  much  practice 
in  the  art.  There  can  be  no  serious  discord  on  this 
[Joint.      But   we   who    have   graduated   without   such 
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trainiiitr,  have  liad  to  tcacli  ourselves,  as  best  we  could, 
liovv  to  talk  in  public.  This  self-teaching,  after  ail, 
would  not  be  so  difficult  if  only  it  were  possible  to 
get  sufficient  practice.  And  it  is  with  the  idea  of 
securing  practice  that  we  have  suggested  the  dcbai 
ing  society. 

Larger  debating  clubs  of  engineers  might  profit- 
ably employ  an  instructor  in  elocution.  But  even  if 
no  outside  instructor  were  iiired,  one  or  more  mem- 
bers of  the  club  should  "c(jach"  the  speakers.  Few 
men  are  good  originators  but   few   are   poor  critics. 

As  a  youth  the  writer  was  a  member  of  a  debat- 
ing society  that  solved  all,  or  nearly  a'.l,  the  political 
problems  that  had  Ijaflled  American,  and  indeed  the 
world's  statesmen.  It  is  true  that  even  yet  some  of 
the  most  noteworthy  decisions  of  that  society  have 
not  been  written  into  statutes.  But  it  is  equally  true 
that   several    members   of   that   society   reached    high 


political  positions,  largely  by  the  "political  pull"  of 
a  rugged  "nerve"  and  strong  vocal  cords,  aided  by  a 
bit  more  than  the  average  of  intellectual  ability. 

Politics,  however,  is  not  the  aim  of  many  engi- 
neers, when  politics  means  divorce  from  engineering. 
But  the  majority  of  civil  engineers  are  in  politics  t(j 
the  extent  that  they  are  dong  pub'.ic  work.  Even 
railways  and  other  ])ublic  service  comjianies  are  fast 
becoming  parts  of  the  great  social  machine  that  is 
under  the  control  of  public  servants.  We  are  enter 
ing  a  new  engineering  era,  and  with  the  change  there 
will  come  increasingly  greater  opportunities  for  the 
civil  engineer  in  ])ublic  service.  Indeed,  may  we  nol 
witness — sooner  than  perhaps  seems  now  credible — 
the  election  of  many  engineers  as  chief  magistrates 
of  cities  and  states,  with  ultimately  a  return  to  first 
principles,  namely,  the  election  of  a  civil  engineer  to 
the  presidency  of  the  United  States? 


The  Protection  of  Concrete  in  Sea- Water 
Between  High  and  Low  Tide 


By  William  B.  MacKenzie,  C.E".,  Moncton,  N.B. 


THE  accompanying  view  shows  a  typical  ex- 
ample of  the  deterioration  of  concrete  in  sea- 
water  when  exposed  in  the  intertidal  space 
to  wetting  and  drying,  freezing  and  thawing 
in  northern  latitudes.  The  rate  of  destruction  between 
A  and  B  in  the  photograph  was  ^  to  ^4  of  an  inch  a 
year  after  about  the  third  year.  This  wall  has  been 
twice  repaired.  The  first  time  the  repairs  were  made 
with  vitrified  bricks,  but  they  were  not  carried  up 
high  enough  and  the  waves  reached  above  them.  It 
was  repaired  further  in  1911  by  adding  four  tiers  of 
small  concrete  blocks,  of  cement  one,  sand  two,  set  in 
air.  The  vitrified  bricks  have  remained  in  perfect  con- 
dition. The  concrete  blocks  set  in  1911  are  already 
showing  signs  of  damage.  The  quality  of  the  con- 
crete below  low-water  and  above  high-water  is  first- 
class.  I  have  observed  tliat  where  sea-water  is  mixed 
with  fresh  water,  to  the  extent  of,  say,  fifty  per  cent., 

"Right  of  Way  and  Lease  Agent  Intercolonial  Railway  of  Canada. 


An  example  of  the  destructive  effect  of  sea-water  upon 
concrete  in  the  intertidal  space. 


as  at  the  mouths  of  rivers,  or  in  arms  of  the  sea  pro- 
jecting far  inland,  the  rate  of  destruction  is  consider- 
ably greater  than  in  sea-water  alone. 

The  system  of  protection  patented  by  the  writer 
and  described  herein  consists  of  a  comliination  of  vitri- 
fied salt-glazed  hollow  clay  tile  blocks  (built  in  with 
the  concrete  structure)  which  form  an  outer  shell  to 
protect  the  inner  concrete  structure  from  contact  with 
the  sea-water  or  the  atmosphere,  and  which  completely 
l)rotect  it  from  frost  and  wave  action.  The  blocks  are 
pressed  through  a  die,  in  a  manner  similar  to  the  or- 
dinary building  blocks,  but  they  are  of  greater  thick- 
ness. F'urther,  thej'  are  finished  with  large  openings 
in  the  sides  and  ends,  so  that  the  wet  concrete  runs 
into  the  blocks  by  gravity,  as  they  are  built  up  into  a 
wall  slightly  higher  than  the  mass  of  concrete  w'hich 
tliey  enclose.  Usually  the  block  wall  forms  the  mold 
for  the  concrete  body,  iron  tie-rods  being  used  to 
prevent  the  block  wall  from  spreading  while  the  con- 
crete is  wet.  When  completed,  the  blocks  become  an 
integral  part  of  the  structure  and  the  whole  presents 
the  appearance  of  a  tile  block  construction,  as  shown 
in  figures  7,  8  and  9. 

Fig.  1  is  a  top  plan  of  two  tile  blocks,  placed  end 
to  end  and  kept  in  line  by  grooves  and  tongues  at  D. 
B  B  are  holes  in  the  ends  and  sides  of  the  blocks  to 
allow  the  wet  concrete  to  flow  into  the  blocks  by 
gravity,  concrete  can  also  be  put  in  directly  from  the 
top.  C  C  are  the  tie-rods  wliich  prevent  the  blocks 
from  spreading  by  the  pressure  of  the  wet  concrete. 
The  rear  and  end  walls,  and  the  continuous  concrete 
connections  in  both  directions,  lock  the  blocks  into 
the  concrete  body  so  that  there  is  no  possibility  of 
separation.  It  is  known  that  cement  adheres  very 
strongly  to  a  tile  surface,  no  matter  how  smooth  it 
may  be. 

l-'igures  2,  3,  4,  S  and  6  show  the  details  of  the 
blocks  and  also  the  closing  pieces  which  are  to  be 
used  when  walls  are  built  witii  battered  ends. 

The  blocks  can  be  made  of  any  desired  dimensions, 
but  they  are  usually  eight  inches  by  eight  inches  bv 
sixteen  inches.  The  walls  of  the  blocks  can  be  made 
of  any  desired  thickness,  but  two  inches,  for  the  front 
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Fig.  1-9.     Protection  of  concrete  in  sea-water. 

and  middle  wall  and  one  inch  for  the  back  and  end 
wall  is  sufficient. 

A  thoroughly  vitrilicd  and  salt-glazed  block  which 
has  been  subjected  to  a  furnace  heat  of  2,400  degrees 
Fahr.  is  as  impervious  to  water  as  a  china  tea-cup  and 
is  not  affected  by  sea-water,  alkali,  acids  or  gases.  It 
cannot  i)ossibly  be  affected  by  frost  or  alternate  wet- 
ting or  drying. 

The  1907  Committee  Report  of  The  American 
Bridge  and  Building  Association,  as  a  result  of  care- 
ful examination  of  many  concrete  structures  in  sea- 
water,  draws  attention  to  the  unsuitability  of  concrete 
for  use  between  high  and  low  tide.  Many  other  au- 
thorities have  reported  numerous  cases  of  damage  in 
similar  situations  and  leading  construction  engineers 
are  now  either  using  granite  or  covering  the  concrete 
with  wood. 

Many  of  the  concrete  bridge  piers  on  the  railways 
and  highways  along  the  Bay  of  Fundy  shores  are  en- 
cased entirely  iii,  wood,  while  some  of  the  more  import- 
ant highway  bridge  piers  over  large  rivers  in  fresh 
water  are  being  built  either  wholly  or  partially  of 
granite,  much  of  it  being  transported  long  distances, 
although  sandstone  quarries  exist  in  the  vicinity.  A 
large  concrete  pile  wharf  for  ocean  steamers  now  un- 
der construction  has  a  part  of  the  concrete  piles  cover- 
ed with  wood.  On  the  Atlantic  Coast,  a  large  ocean 
terminal,  to  cost  many  millions,  is  designed  with 
granite  facing.    Even  on  the  Pacific  Coast,  where  very 


extensive  ocean   terminals  are   designed,  concrete   is 
barred  in  the  intertidal  space. 

The  cost  of  the  vitrified  tile  blocks  is  a  mere  frac- 
tion of  the  cost  of  any  concrete  structure.  For  the 
exposed  face  it  is  very  much  cheaper  than  granite. 
Xo  one  can  successfully  dispute  the  indestructibility  oi 
\itrified  tile. 


Scientific   Management 

IN  publishing  elsewhere  in  this  issue  an  abstract  of 
a  lecture  on  Scientific  Management  delivered  at 
Columbia  University,  we  believe  that  we  are  pro- 
viding our  readers  with  several  points  worth  turn- 
ing over,  but  we  cannot  fail  to  recall  the  editorial 
criticism  of  the  subject  launched  some  two  years  ago 
by  our  contemporary,  The  Engineer,  of  London,  Eng- 
land. The  following  is  an  extract  from  the  editorial 
in  question : 

"Anyone  who  studied  for  a  few  months  the  engineering 
papers  of  America  would  come  to  the  conclusion  that  the 
worst  managed  shops  in  the  world  were  those  of  the  United 
States.  Paper  after  paper  contams  articles  on  shop  manage- 
ment, on  scientific  management,  on  the  Taylor  System,  the 
Gant  system,  bonus,  premium  and  piecework  systems,  on  the 
use  of  card  indexes,  on  route  cards,  on  shop  costing,  and  so 
on,  and  so  on,  ad  lib.  The  continual  striving  for  something 
different  implies  discontent  with  existing  things,  and  we  are 
thus  led  to  the  conclusion  that  the  Americans  themselves 
deem  their  systems  bad  and  unsatisfactory.  A  man  in  per- 
fect health  takes  no  interest  in  his  internal  mechanism;  he  is 
not  continually  overhauling  it,  patching,  mending  and  alter- 
ing it;  he  is  so  well  satisfied  with  it  that  he  forgets  its  very 
existence,  and  it  is  only  when  he  becomes  conscious  of  it 
that  he  knows  he  is  unwell.  The  American  works  manager 
appears  to  be  continually  conscious  of  his  organization. 
There  seems  to  him  always  to  be  something  wrong  with  it, 
and  he  is  for  ever  trying  new  experiments  on  it." 


Another  Problem  for  the  Water  Analyst 

Till-:  responsibilities  of  the  waterworks  field  are 
rendered  greater  by  the  fact  established  by 
recent  official  investigations  in  the  United 
States  that  cancer,  one  of  the  most  malignant 
and  most  dread  diseases,  is  water-borne.  Of  19  trout 
hatcheries  examined,  evidences  of  cancer  were  found 
ill  all.  That  only  trout  grown  artificially  have  the 
disease  and  that  cancer  is  regarded  as  non-contagious, 
are  facts  which  only  provide  food  for  deeper  reflec- 
tion. The  Engineering  Record  discusses  the  matter 
editorially  in  part  as  follows : 

■'Transmitting  cancer  by  means  of  water  is  not  a  new 
theory,  but  what  are  the  details  of  the  transmission?  Js 
there  an  intermediary  host— bacteria  which  an  infinitesiina! 
cancer  bacterium  infects?  Perhaps  the  chemical  residuun>s 
of  life  and  the  very  care  which  domestication  involves  teiul 
to  reduce,  as  in  humans,  that  power  of  producing  sufficient 
opsonin  or  resisting  force  to  the  attacks  of  the  numeroii : 
disease  germs  to  which  the  human  economy  is  continually 
subjected.  At  any  rate,  the  subject  is  of  such  vital  interest 
that  analysts  will  no  doubt  be  glad  to  co-operate  with  those 
already  in  the  field  searching  for  preventive  means  of  traii.-- 
mitting  cancer.  Possibly  some  one  has  already  tried  iilfor- 
ing  and  chlorinating  the  water,  carrying  cancer  to  the  la;! 
pond  in  the  series  noted.  Should  this  or  any  other  chemical 
water  treatment  prove  beneficial  the  fact  would  be  of  tre- 
mendous import  to  the  waterworks   field." 
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Cost-Accounting     Systems     for    Engineering 

Contractors 


OWING  to  tlie  diverse  conditions  under  which 
the  many  branches  of  engineering  contrac- 
tors have  to  work,  a  system  of  cost-keeping 
that  will  be  applicable  to  all  contracts  must 
be  expansible  and  simple  in  its  detail.  An  attempt  to 
explain  such  a  system  is  made  by  a  special  committee 
of  the  American  Society  of  Engineering  Contractors  in 
a  recent  report. 

Many  systems  have  been  under  consideration,  but 
a  large  number  of  them  are  more  suitable  for  a  factory 
than  for  an  engineering  contractor  in  actual  contract 
work  in  the  field.  Some  of  them  are  so  intricate  and 
involved  that  the  very  cost  of  maintaining  them  on  the 
job  would  be  a  considerable  item  to  be  charged  against 
the  profits  and  in  many  cases  would  be  prohibitive. 

An  elaborate  system  of  cost  keeping  can  be  utilized 
in  a  factory  where  there  is  usually  a  fair  number  of 
skilled  woi^kmen  among  the  employees,  and  a  clerical 
force  among  whom  the  w^rk  of  collecting-  and  tabulat- 
ing the  records  can  be  apportioned ;  in  fact  one  is  now 
likely  to  find  in  a  factory,  men  who  will  take  pleasure 
in  keeping  up  a  record  card.  While  in  the  field  the 
good  foreman  is  usually  more  adept  with  the  pick  than 
with  the  pencil  and  he  sees  that  the  work  proceeds, 
but  neglects  the  record. 

A  system  that  will  meet  with  the  demands  of  a 
small  contractor  must  be  one  that  can  be  applied  b} 
the  man  himself — his  superintendent  or  timekeeper, 
and  usually  the  man  who  is  most  adapted  to  look  after 
the  cost  keeping  is  the  timekeeper,  who  should  be 
thoroughly  capable  and  trustworthy ;  in  fact,  the  pro- 
per keeping  of  the  field  notes  depends  largely  on  the 
personal  ability  of  the  timekeeper  to  consign  to  each 
employee  his  place  on  the  daily  record. 

An  important  feature  to  be  carefully  provided  for 
is  the  proper  identification  of  every  individual  work- 
man by  some  distinctive  means — usually  a  number — 
and  a  brass  check  or  l)adge  is  assigned  to  him  with  his 
number  stamped  upon  it.  Where  a  large  number  of 
men  are  employed,  a  badge  that  can  be  pinned  on  to 
the  cap  or  the  outside  garment  is  very  desirable,  but  in 
most  instances  the  brass  check  is  the  favorite  method 
employed. 

His  check  is  given  to  the  employee  in  the  morning 
and  returned  by  him  to  the  office  at  the  end  of  his  shift. 
This  makes  a  check  upon  his  presence  on  the  job  at 
those  two  times,  and  his  attendance  at  the  work  is 


verified  by  the  timekeeper  at  regular  intervals  through- 
out the  day. 

The  check  should  be  ^cept  on  board  panels  and 
should  be  arranged  in  numerical  order.  The 
panels  can  be  readily  made  to  fold  together  and  be 
locked  up,  thus  keeping  the  records  of  each  shift  intaci 
and  separate  from  the  other  shifts. 

The  checks  should  be  assi<'-ned  to  the  workmen  in 
groups  somewhat  along  these  lines,  which  of  course 
will  vary  with  every  contract : 

Office  force  and  foreman No. 

Carpenters    and    helpers    No. 

Machinists  and  helpers No. 

Hoisting   Engineers No. 

Laborers No. 

In  this  way  each  workman  can  be  immediately 
placed  in  his  proper  group  as  soon  as  his  number  is 
known. 

When  a  number  has  been  assigned  to  the  workman 
a  white  cardboard  check  should  be  hung  on  his  hook, 
which  should  be  made  out  as  per  sketch : 


1  to 

20 

21  to 

50 

51  to 

80 

81  to 

100 

01  to 

400 

JOHN  DOE 

217  Blank  St. 
Toronto 
Laborer  20c. 
Started  Dec.  31st. 
Disct. 


This  gives  the  timekeeper  a  record  that  is  often  of 
value  in  case  of  accident.  On  many  jobs  workmen  are 
only  known  by  a  number  and  in  case  of  a  fatal  acci- 
dent it  is  almost  impossible  to  properlv  identify  him. 
On  the  reverse  of  the  cardboard  check  the  age  anti 
name  of  nearest  relation  can  be  placed,  and  this  card 
can  be  saved  even  though  the  man  has  been  discharg- 
ed, until  the  end  of  the  job. 

Each  contractor  should  decide  for  himself  to  what 
degree  of  refinement  he  wants  to  keep  his  records,  and 
should  outline  certain  heads  which  can  be  further  sub- 
divided later  on.  For  instance,  the  item  of  plant,  and 
its  removal  from  the  contractor's  yard  to  the  job  and 
its  return  to  the  yard  again  might  be  put  under  one 
head  (Plant)  and  assigned  a  number  1.  Many  contrac- 
tors would  be  satisfied  to  keep  that  expense  by  itself 


DISTRIBUTION    OF  CARDS 

lOR 

•' 

DATE 

1-PLANT 

2-TEMP.  BLDGS. 

3-HAULINGS 

4— EXCAV.  EARTH 

6-EXCAV.  ROCK 

tau 

Labor 

Matarialt 

Labor 

Matarials 

Labor 

Ifatarialt 

Labor 

Material 

Labor 

Materials 

Jan.  1 

2 

8 

4 

The  labor  amounts  are  daily  recorded  in  the  book  and  explanations  for  materials  are  similarly  recorded  on  the  day  of 
payment.  Each  column  is  added  daily,  weekly  or  monthly  as  suits  the  convenience,  but  by  keeping  the  additions  made 
up  from  day  to  day  it  is  possible  for  the  contractor  to  know  exactly  where  he  stands  or  any  one  on  all  items. 
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while  others  would  want  it  sub-divided  into,  say,  load-  Fairness  in  Contracts 
ing  at  yard,  hauling  to  railroad  and  loading  on  cars,  — ^  ^g  recently  expressed    an    opinion  of  the  un- 
freight,  unloading  at  job,  and  in  that  case  would  give  \\/      fairness  to  contractors  of  too  many  muui- 
each  sub-head  a  number,  la,  lb.  Ic,  etc.     Plant  erec-  y  jf       cipal  contracts,  and  a  paving  contract  which 
tion  and  dismantling  are  often    placed    under    No.  1,  ^ve  have  just  examined  serves  as  a  further 
while  others  might  prefer  to  have  a  separate  item.  illustration  of  the  point ;  also  of  the  use  of  irrational 
Temporary  Buildings.  units,  says  The  Municipal  Journal. 
Unloading  and  liauling  of  Materials.  This  contract  in  the  first  place  requires  that  pro- 
Excavation  of  Rock.  posals  be  made  on  the  basis  of  the  square  yard  of 
Excavation  of  Earth.  finished  work,  including  not  only  grading,  ballasting 
Building  forms  for  Concrete.  and  paving,  but  also  special  work  under  and  around 
Erecting  and  dismantling  forms  for  Concrete.  the  ties  of  railroad     tracks     in     connection  with  the 
Mixing  and  Placing  Concrete.  foundation,  the  curb,  the  removal  of  "all  obstructions 
Miscellaneous  Work.  such  as  trees,  stones,  blocks,  etc."     The  only  wa>  in 

-ru       \           ..  ™     ™        1            J                4.    4.  r  which  the  contractor  could  bid  on  work  of  this  kind 

Ihe  above   items   may   be   used  as  a   start  for  a  ,      ^,                        j  •    ^        .■      ,.    c    ..  ..u 

r        .   ,        •        -^.pu     J    1     ^-        J-  ^    u   ..■  by  the  square  yard  is  to  estimate  first  the  entire  cost 

system  of  cost  keeping,      ihe  daily  time  distribution  i  ^,        ^  ,       •',  .,        j-    •  j     *i  •     u     ^u     ..  ^  i               i 

i     ^         J  u     4.\     \.-      y                     tj  u     1-     J       i  of  the  work  and  then  divide  this  by  the  total  area  of 

sheet  used  by  the  timekeeper  would  be  lined  out  as  .                         •       ^u      •  i      r       -.       i 

r  ,,  .  *^  pavement  proper,  running  the  risk  of  not  only  errone- 
ous calculations  but  also     of     false     assumptions  oi 

DAILY  TIME  REPORT  FOR guesses  as  to  the  amount  of  trees,  stones,  etc.,  to  he 

No.  Rate.  Time.  Amount.  renicved  and  the  relative  proportion  of  curb  and  spe- 
cial track  foundation  work  to  pavement  proper,  with 
the  disadvantage  that  an  error  either  way  is  against 
him,  in  that  it  either  causes  him  to  bid  too  low  and 
thus  lose  money  or  to  bid  too  high  and  probably  fail 
to  get  the  contract.  The  uncertainty  is  increased  by 
the  fact  that  the  street  railroad  is  to  be  given  the  op- 

portunity  of  paving  in  the  track  area  if  it  desires,  but 

otherwise  this  work  shall  be  done  by  the  concractor. 

The  workman's  number  in  column  No.  1           '  Care  is  taken  to  specify  that  the  city  shall  not  be 

"            "              rate       "         "         "     2  liable  in  any  manner  to  the  contractor  for  any  dam- 

"            "            time      "         "         "     3  ^S^  fo  him  or  loss  due  to  any  rock,  water,  sand,  or 

«            «     amount  due  "         "         "     4  ^"^  other  unforeseen  construction  or  material  which 

he  may  come  across  in  the  work.    Also  that  the  city 

In  the  other  columns  the  head  spaces  are  left  blank  is  not  to  be  liable  for  any  extras  of  any  kind  or  nature 

so  that  any  number  or  item  can  be  written  in  by  the  unless  these  are  ordered  in  writing.    The  city  reserves 

timekeeper,  it  being  preferable  to  use  a  number,  then  the  right  to  increase  or  decrease  any  part  of  the  work 

the  record  is  more  private  than  if  the  name  of  the  item  indefinitely;  also  places   on   the   contractor  any  loss 

is  used.    Thus :  1  at  the  head  of  the  column  might  with  which   he  may  sustain  owing  to  delay   forced   upon 

one  contractor  mean  plant  while  with  another  it  might  him  by  any  cause  whatsoever,  not  even  allowing  an 

be  assigned  to  excavators.     The  workman's  time  is  extension  of  the  time  of  his  contract  unless  he  imme- 

checked  ofif  under  the  various  headings  or  items  at  diately  give  notice  to  the  city  in  writing  of  the  cause 

which  he  is  employed  during  the  day.     These  hours  of  the  delay.     Finally,  payment  for  the  contract  is  to 

must  agree  with  his  full  day's  record  and  the  sum  of  be  made  in  special  assessment  certificates  which  the 

the  several  columns  for  all  the  workmen  must  balance  contractor  is  to  receive  in  payment  for  the  contract 

...e  time  on  the  amount  column  each  day.  at  their  face  value.     Even  if  there  were  no  other  loss 

The  time  keeper's  record  is  handed  in  daily  and  re-  to  the  contractor,  he  is  required  to  leave  with  the  city 

corded  in  the  office  book,  which  is  columned  out  so  as  a  bond  in  the  sum  of  forty  per  cent,  of  the  contract 

to  provide  a  column  for  each  item,  and  each  item  col-  P"ce,  the  interest  on  which  sum  he  loses  directly  or 

umn  is  divided  into  two  parts,  one  for  labor  and  one  for  '"^I'l^^t^y-  „    ,           ■  ,     ,        ^ 

material,  as  per  sketch.  With  all  these  risks  forced  upon  the  contractor  ap- 

parently  the  only  opportunity  left  open  for  a  loss  to 

the  city  is  by  the  failure  of  the  pavement,  the  contrac- 

Instead  of  completely  tearing  up  the  old  macadam  tor  not  being  under  a  maintenance  bond.    The  speci- 

roads  to  replace  them  with  more  modern  construction  fications  are  good,  and  if  the  work  is  in  charge  of  an 

where  motor  traffic  has  made  their  maintenance  pro-  engineer  and  inspector  who  know  their  business  the 

hibitive  in  cost,  the  authorities  of  Allegheny  County,  city  will  probably  obtain  a  good  job.     If  the  work 

Pennsylvania,  are  preserving  these  old  road  surfaces  moves   along  without   any    unforeseen   difficulties,   if 

by  using  them  as  a  base  for  new  concrete  or  brick  the    quantities    constructed    are    approximately    those 

roads.     Mr.   J.    S.   Gillespie,   County   Road   Commis-  indicated  on  the  plans,  and  if  the  engineer  and  inspec- 

sioner,  in  addressing  the  American  Road  Congress  at  tor  are  reasonable  and  men  of  experience  and  com- 

Detroit,  stated  that  for  brick  roads  the  macadam  is  rnon  sense,  and  if  the  contractor  has  figured  correctly 

first  scarified  and  formed  to  a  true  cross-section,  con-  and  allowed  for  a  fair  profit  in  making  a  bid,  then  the 

Crete  curbs  are  built,  the  sand  cushion  is  placed,  and  chances  are  that  both  he  and  the  city  will  be  satisfied 

the  brick  are  laid,  after  which  the  surface  is  grouted  vvith   their  contract.     But,   if  any   of  the   conditions 

with  a  mixture  of  equal  parts  of  sand  and  cement,  above   named    should   develop   otherwise   during   the 

In  the  other  class  of  construction,  bituminous  con-  construction,  then  the  contractor  is  very  apt  to  be  a 

Crete  is  laid  directly  upon  the  scarified  and  levelled  loser,  and  the  only  loser — unless  he  can  take  it  out 

surface,  and  both  finished  surfaces  are  rolled.       The  of  the  city  without  their  knowledge;  and  contractors 

method  is  said  to  be  economical  and  satisfactory.  are  only  human — most  of  them  very  much  so. 


3*6 


THF.     CONTRAC'I      RKCORD 


Perco-Filters   for   Sewage       Diagram    for  Ascertaining    their    Dimensions 


*t^  Ma  '•"tf^  tlOfffW  u* ^^M^i 


By  R.  O.  Wynne-Roberts,   Consulting 

Engineer,     Regina,     and     L.    W. 

Wynne-Roberts,  B  Sc.  (Hons. 

Eng.,  London),  Regina 

THE  designing  of  sewage  filters 
may  appear  a  simple  matter, 
but  it  often  occurs  that  tiiere 
are  certain  conditions  which 
govern  their  arrangement,  dimen- 
sions, etc.  For  instance,  in  one  dis- 
trict, the  fall  may  be  very  slight,  and 
deep  filters  are  not  possible  without 
pumping  operations;  in  another  dis- 
trict the  fall  may  be  great,  and  rea- 
sonably deep  filters  will  economise 
the  area  of  land  required.  Between 
these  extremes  there  are  numerous 
conditions  to  be  considered. 

In  this  article  it  is  not  proposed  to 
discuss  the  advantages  and  disadvan- 
tages of  deep  and  shallow  filters; 
these  may  be  dealt  with  in  a  future 
contribution.  There  is,  neverthele.ss. 
a  minimum  and  a  maximum  depth  of 
filters  to  obtain  the  most  efficient  re- 
sults, both  financially  and  bacteriolo- 
gically,  and  the  engineer  will  be  well 
idvised,  when  designing  sewage  fil- 
ters, to  fully  consider  this  matter. 

The  question  is  often  asked  what 
size  filters  are  required  to  perform  a 
certain  work.  Before  an  answer  can 
l)e  made,  due  consideration  must  be 
yfiven  to,  and  much  will  depend  upon, 
the  strength  of  the  sewage,  the  effi- 
ciency of  the  settling  tank,  and  the 
-size  and  material  of  the  filtering  me- 
dia. 

The  diagram  accompanying  tiiis 
short  article  has  been  designed  to 
meet  practically  every  condition,  and 
lor  all  dry  weather  fiow  up  to  six  mil- 
lion gallons  a  day.  The  capacity  of 
any  filter  per  cubic  yard  of  filtering 
media  may  be  anything  from,  say,  5U 
to  150  gallons  a  day;  there  may  be 
any  number  of  filter  beds,  say,  from  3 
to  12,  and  their  depth  may  range  from 
5  to  10  feet. 

When  the  engineer  has  selected 
any  one  of  these  factors,  he  has  sim- 
ply to  trace  a  line  from  the  dry 
weather  flow  column  clockwise,  as 
described  in  the  diagram  and  the  final 
figure  will  be  the  diameter  of  a  cir- 
cular percolating  filter.  The  engineer 
may  reverse  the  procedure,  however, 
and  arrive  at  the  daily  dry  weather 
flow.  The  diagram  is  simple  and  self- 
explanatory. 
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Lessons    from    the    Sewage-Treatment    Plant 

of   Columbus,   Ohio 


By   Rudolph  Hering' 


Tl  I  E  receipt  of  the  annual  report  of  the  Sewage 
Disposal  Division  of  the  City  of  Columbus, 
Ohio,  for  1913,  by  C.  B.  Hoover,  suggests  a 
few  remarks,  in  view  of  the  facts  that  the 
Columbus  sewage  disposal  plant  is  the  lirst  large  plant 
of  its  kind  in  this  country  and  that  the  experience 
gained  by  it  is,  therefore,  especially  valuable,  and 
most  strongly  emphasizes  the  directions  in  which 
progress  is  being  made. 

When  the  Columbus  problem  was  studied  in  1901. 
I  recommended  septic  tanks  followed  by  intermittent 
filters,  because  this  treatment,  ^mong  the  several 
treatments  then  known,  \vas  the  best.  Caution,  how- 
ever, was  also  recommended  and  the  advice  given  a 
year  or  two  later  that  certain  experimental  investiga- 
tions be  made,  in  view  of  the  economical  phases  of 
the  sprinkling  method  of  treating  liquid  sewage,  then 
being  developed  in  England.  It  was  especially  neces- 
sary to  make  such  investigations  on  account  of  the 
much  colder  winters  in  our  western  climate.  The  re- 
sults caused  the  local  authorities  to  adopt  septic  tanks 
and  sprinkling  filters,  which  later  were  detailed  and 
built. 

Mr.  I-foover  in  his  last  report  gives  a  very  good 
summary  of  the  present  condition  and  states  his  con- 
clusions for  future  work. 

The  operation  of  the  filters  has  extended  over  a 
number  of  years.  Sprinkling  filters  have  proved  to  be 
an  economical  success  even  in  severe  winter  weather. 
At  the  present  time  it  is  reported  that  the  river  is 
seriously  polluted  with  raw  sewage  and  trade  waste, 
extending  for  over  L5  miles.  I'oul  odors,  gastihcation 
and  floating  sludge  are  present  at  times  within  a  zone, 
the  boundaries  of  which  are  determined  by  the  dilu- 
tion, the  oxygen  in  the  river  water  and  the  tempera- 
ture. In  consequence  of  this,  Mr.  Hoover  recommends 
"the  installation  of  additional  and  improved  treatment 
facilities."  A  number  of  lessons  may  be  learned  from 
this  case. 

(a)  With  a  seemingly  recommendable  disposition, 
both  communities  and  their  engineers  are  too  often  in 
clined  to  curtail  the  cost  by  planning  works,  either 
with  too  small  a  margin  for  the  natural  growth  of  a 
city,  or  with  a  feeling  that  in  the  near  future  new  solu- 
tions would  require  extensive  alterations  in  any  works, 
at  once  to  be  built. 

The  first  reason  for  keeping  expense  down  should 
be  strongly  opposed  by  engineers  because  history 
pretty  consistently  shows  that  unless  a  city  outlines 
and  persists  in  following  a  definite  plan  of  extending- 
its  public  works,  they  may  soon  become  insufficient 
their  expenses  increased  and  the  former  troubles  re- 
peated, sometimes  with  unfair  reflection.:  upor-  t!ie 
engineers. 

The  second  reason,  regarding  new  solutions  in  em- 
bryo, is  more  difficult  to  handle.  A  city  may  be  com- 
pelled to  seek  some  relief  at  once  and  cannot  wait 
any  longer.  The  engineer  must  recommend  a  definite 
plan.  If  he  has  good  cause  to  believe  in  the  early  birth 
of  a  better  plan,  he  stands  before  two  alternatives. 
Either  he   should   at   once   report    his   belief   and   the 

*  Ot  Hering  &  Gregory,  Consulting  Engineers,  N'ew  York  City,  writ- 
ing In  the  Engineering  News. 


grounds  for  it  to  his  client,  who  then  assumes  the  re- 
sponsibility of  action,  or  in  the  absence  of  such  be- 
lief at  the  time  when  his  recommendations  are  adopt- 
ed, he  should  report  any  new  discoveries  or  develop- 
ments to  his  former  clients,  as  soon  as  he  is  fully  con- 
vinced that  the  art  has  materially  improved  in  the 
designs  or  constructions  which  he  had  previously  re- 
commended. If  engineers  act  conscientiously  and 
courageously  imder  such  circumstances,  respect  for 
and  confidence  in  the  members  of  our  profession 
would  correspondingly  rise.  The  responsibility  for 
further  action  then  again  rests  with  the  clients  and  not 
with  the  engineer. 

(b)  While  engineers  a  few  years  ago  considered 
the  septic  tank  a  "necessary  evil,"  they  now  general- 
ly consider  it  an  unnecessary  evil,  to  be  replaced  by 
some  method  of  inoffensive  sewage  disposal  as  soon 
as  practicable.  Where  no  septic  or  ordinary  settling 
tanks  exist,  the  installation  of  the  inofTensive  but 
deeper  two-storey  tanks  is  generally  easy.  But  where 
large  areas  are  already  covered  by  the  shallower  sep- 
tic tanks,  as  in  Columbus  and  many  other  cities,  the 
solution  is  more  difficult.  This  at  present  is  an  in- 
stance of  an  expected  early  birth  of  a  plan  to  supple- 
ment such  single  and  shallow  tanks  which  will  se- 
cure inoffensive  decomposition   and   sludge. 

(c)  The  building  of  final  settling  basins  for  the 
Columbus  filter  effluent  did  not  then  seem  necessary 
to  me,  because  the  septic  sludge  was  intended  to  be. 
and  until  recently  was,  flushed  at  flood  times  into  the 
same  river  which  received  the  filtered  effluent  at  all 
times.  I  did  not  recommend  such  final  basins  for  .\t- 
lanta  because  the  effluent  from  the  filters  carries  less 
suspended  matter  than  the  river  water  which  was  to 
receive  it.  Mr.  Hoover  reports  the  improvement  of 
the  sprinkler  effluent  as  aflfected  by  the  final  settling 
tanks  to  be  only  eight  per  cent,  with  respect  to  its 
stability  value,  which  is  the  value  to  be  considered  for 
a  discharge  into  river  water  not  soon  used  for  a  pot- 
able supply. 

Unless  the  effluent  discharges  into  a  stream  always 
having  clear  water,  I  believe  that  money  for  such  final 
settling  basins  can  be  better  spent  by  still  further  oxi- 
dizing the  effluent  water  than  is  usual  before  it  leaves 
the  filters.  NTonputrescent  su.spended  matter  from  a 
good  sewage  filter  when  entering  a  brook  or  river  is 
no  more  objectionable  in  quality  than  the  solid  mat- 
ter which  is  usually  washed  into  the  same  by  a  rain 
storm  from  agricultural  lands. 

(d)  Mr.  Hoover  further  says,  that  where  gastifi- 
ration  was  noted  in  the  river,  sludge  deposits  were 
found,  and  also  says  that  odors  were  never  detected 
in  the  Scioto  River  .at  such  points  where  there  was  anv 
residual  dissolved  oxygen,  and  even  the  entire  absence 
of  oxygen  was    not     always  accompanied  by  odors. 

The  sewage-'treatment  works,  according  to  Mr. 
Hoover,  were  in  service  61  per  cent,  of  the  total  time 
and  97  per  cent,  of  the  time  from  May  17  to  Decem- 
ber .31.  Mr.  Hoover,  therefore,  very  properlv  urges 
additional  installations. 

-  Sludge  deposits  in  rivers  cause  the  rapid  abstrac- 
tion of  dissolved  oxj'gen,  even  to  its  entire  disappear- 
ance, with  the   subsequent  condition   of  putrescence* 
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and  of  nuisance  caused  by  the  generation  of  sulphuret- 
ed  hydrogen.  If  there  were  any  need  for  further  evi- 
dence, which  in  my  opinion  there  is  not,  the  Scioto 
River  at  Columbus  again  clearly  indicates  the  objec- 
tionable result  of  sludge  deposits.  We  can  improve 
many  of  our  rivers  at  and  below  cities  discharging  rawf 
sewage  into  them,  simply  by  removing  the  sludge  de- 
posits and  getting  clean  bottoms,  both  near  the  shores 
and  in  the  docks,  as  well  as  in  the  beds.  I  believe  that 
in  time  river  cleaning  will  be  considered  as  desirable 
as  street  cleaning. 

Columbus'  experience  once  more  verifies  the  opin- 


ion of  many,  that  offensive  odors  do  not  arise  from 
sewage-polluted  rivers,  if  their  water  still  contains 
residual  oxygen,  and  that  it  is  unnecessary  to  spend 
large  sums  of  money  to  oxidize  liquid  sewage  on  land 
wherever  it  can  be  oxidized  in  running  water  in  such 
manner  that  at  no  time  and  at  no  points  the  dissolved 
oxygen  in  the  water  will  be  depleted.  The  latter  con- 
dition positively  secures  the  absence  of  a  nuisance,  as 
evidenced  not  only  at  Columbus  but  at  many  other 
cities.  The  question  of  water-supply,  of  bathing,  of 
fish  life  and  of  agriculture,  where  they  arise,  must  be 
answered  on  a  different  basis  from  that  of  a  nuisance. 


Contractors'  Camp  for  Workmen  on  the  New 

Quebec  Bridge 


THE  camp  of  the  St.  Lawrence  Bridge  Company, 
Limited,  at  Quebec  Bridge,  described  by  L. 
G.  Jost  in  Engineering  News,  is  situated  near 
the  north  abutment  of  the  bridge,  on  a  nat- 
ural plateau  which  slopes  gradually  toward  the  east. 
It  is  protected  on  the  north  by  a  wooded  hill  and  on 
the  east  and  south  by  a  low  ridge  of  rock.  As  the 
bridge  site  is  about  half  a  mile  from  the  main  road, 
three  miles  from  a  street-car  line,,  and  eight  miles  from 
Quebec,  and  as  the  housing  facilities  in  the  neighbor- 
hood were  inadequate,  it  was  necessary  to  build  prac- 
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Lay-out  of  St.  Lawrence  Bridge  Company's  Camp  at 
Quebec  Bridge 

tically  a  complete  village.  This  was  commenced  m 
August,  1912,  on  land  leased  from  the  National  Trans- 
continental Railway. 

The  plan  gives  a  general  layout  of  the  camp,  in- 
cluding the  water-supply  and  sewerage  systems. 

There  are  five  bunk  houses,  each  24  x  53  ft.  in  plan 
and  comprising  eight  10  x  10-ft.  bedrooms  and  a  12  x 
24-ft.  sitting  room  in  front.  The  inside  partitions  are 
of  single  sheathing  8  ft.  high ;  each  room  contains  two 
two-tier  bunks.  A  large  stove  in  the  living  room  with 
a  pipe  running  the  full  length  of  the  building  pro- 
vides heat  in  winter.  The  bunk  house  of  the  foreman 
is  similar  but  has  nine  smaller  sleeping  rooms  and  a 
bathroom. 

The  common  toilet  is  at  the  east  end  of  the  camp, 
and  is  11  x  18  ft.  in  plan  with  sloping  concrete  floor 
which  may  be  hosed  out.  It  contains  two  range 
closets;  and  the  automatic  flush  tanks  are  kept  warm 
in  winter  by  coils  from  a  jacket  heater.  The  17  x  30- 
ft.  wash-house  building  contains   18  porcelain  wash 


basins  and  six  shower  baths.  At  the  rear  is  the  boiler 
room  with  a  low-pressure  boiler  from  which  housed 
pipes  are  run  for  heating  the  dining  hall  and  kitchen. 

Tl'.e  dining  hall  is  a  bright  room  47  x  58  ft.  in  plan ; 
the  roof  has  a  slope  of  1  on  12,  and  is  carried  on  six 
15-in.  42-lb.  I-beams  resting  on  8  x  8-in.  posts  on 
sides  and  center.  It  has  a  seating  capacity  for  about 
150  men. 

The  kitchen  building  is  two  storeys  high,  the  up- 
per being  used  as  office  and  bedroom  for  the  camp 
steward  and  quarters  for  the  culinary  staff.  One  end 
of  the  ground  floor  is  a  storehouse  for  dry  groceries, 
while  the  other  end  is  a  cold  storage  room  (hereto- 
fore cooled  by  ice,  but  now  by  an  ammonia  plant). 

The  cooking  is  done  in  an  18  x  30-ft.  addition  at 
the  rear.  The  steam  cooking  utensils  are  operated  by 
a  high-pressure  boiler  in  a  house  at  the  rear.  This 
boiler  also  supplies  heat  for  the  hospital.  The  latter 
is  a  24  X  28-ft.  building  and  contains  an  office  and  bed- 
room for  the  resident  physician,  and  one  ward  with 
bathroom,  etc.  It  is  intended  only  to  administer  first- 
aid  treatment.  All  serious  cases  will  be  removed  as 
soon  as  possible  to  the  Quebec  hospital. 

The  office  building  is  a  two-storey  structure  28  x 
53  ft.,  with  a  one-storey  wing  20  x  20  ft.  used  as  a 
draughting  room.  The  interior  of  the  building  is 
sheathed.  On  the  second  floor  there  are  seven  bed- 
rooms, a  bathroom  and  a  living  room ;  in  a  small  con- 
crete cellar,  there  is  a  low-pressure  steam  boiler. 

Other  buildings  not  mentioned  are  a  garage,  a 
small  pay  shack,  a  general  store,  coal  house,  plumber's 
shanty,  stable,  police  station,  and  bungalow  for  the 
superintendent  and  the  engineer  in  charge  of  con- 
struction work. 

Water  is  supplied  to  the  camp  by  an  artesian  well. 
The  water  is  pumped  to  a  10,000-gal.  tank  on  a  40-ft. 
tower.  Five  3-in.  fire  hj'drants  take  care  of  the  entire 
camp.  At  each  hydrant  is  a  small  hose  house  con- 
taining two  50-ft.  lengths  of  fire  hose.  The  vitrified 
sewer  mains  range  from  6  to  10  in.  in  diameter,  and 
with  the  water  line  are  buried  about  2  ft.  deep  and  fol- 
low the  natural  slope  of  the  ground,  which  gives  a 
gradient  of  from  3.5  to  0.5  ft.  per  100.  At  the  outlet 
the  sewage  runs  into  a  10  x  10-in.  wooden  chute  and 
is  carried  over  a  bluff  to  a  point  below  high-water 
level,  some  thousand  feet  downstream  from  the  bridge. 

The  camp  is  lighted  electrically  by  current  trans- 
mitted from  Quebec.  Should  this  supply  fail,  the 
company's  power  house  is  able  to  carry  the  lighting 
load. 
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New  Deck  Girder  Bridge  of  Canadian  Northern  Railway  over  North  Thompson  River,  Kamloops,  B.  C.     (Bridge 

1209  ft.  long.     Lift  span  93  ft.  long,  with  55  height  of  lift.) 


Deck-Girder  Bridge  with  Girder  Lift  Span, 

Kamloops,  B.C.,  over  North 

Thompson  River 

A  RAILWAY  bridge  of  unusual  proportions  at 
Kamloops,  B.C.,  carrying  the  Canadian 
Northern  Railway  over  the  North  Thompson 
River,  is  described  by  Engineering  News. 
The  structure  is  a  deck-girder  bridge,  1,209  ft.  long, 
and  has  a  deck-girder  lift  span  93  ft.  long.  There  are' 
12  fixed  spans,  also  of  93-ft.  length.  Approaches  at 
both  ends  of  the  bridge,  of  timber  trestle  construction, 
total  about  1,100  ft.  The  bridge  was  designed  by 
Messrs.  Waddell  &  Harrington,  of  Kansas  City,  Mo. ; 
tile  lift  span  is  built  with  the  arrangement  and  details 
used  by  them  in  their  various  lift  bridges  built  in  re- 
cent years.  In  this  structure  the  lift  span  weighs  118 
tons,  and  is  fully  counterweight.  The  sixteen  1%-in. 
lifting  cables  are  equalized  in  the  attachment  to  the 
span.  Centering  casting  provide  for  keeping  the  span 
in  proper  alignment  as  it  comes  down  to  bearing,  and 
also  take  the  longitudinal  braking  thrust.  The  lift  of 
the  span  is  53  ft.,  giving  a  55-ft.  clearance  above  high 
water.  The  motor  is  capable  of  raising  the  span  in  100 
seconds.  The  lifting  power  is  a  gasoline  engine, 
which,  with  all  the  machinery  except  the  operator's 
levers,  is  located  below  the  deck,  at  the  middle.  Limit 
switches  coming  into  operation  near  the  ends  of  travel 
of  the  span  control  the  igniter  circuit  of  the  engine. 


Breakwater  Construction 

IN  a  recent  report  the  Harbour  Improvements  Com- 
mittee of  The  American  Society  of  Engineeriuir 
Contractors  recommend  that  in  constructing 
rubble  mound  breakwaters  the  stone  used  should 
be  paid  for,  preferably  by  the  short  ton  of  2,000  pounds, 
as  this  is  usually  more  satisfactory  for  all  parties  con- 
cerned tlian  when  the  cuft  or  cuyd  is  used.  Especially 
is  this  true  where  the  stone  is  hauled  direct  from  the 
quarries  on  scows  as  gauges  can  be  placed  in  the  scows 
and  the  load  displacement  quickly  and  accurately  de- 
termined. When  concrete  superstructures  are  built, 
the  superstructure,  of  course,  should  be  paid  for  by  the 
cubic  yard. 

As  winds  and  rough  seas  are  ]>roniinent  factors  to 
be  considered  in  breakwater  construction,  the  time  for 
completion  of  a  contract  should  be  extended  for  a  rea- 


sonable length  of  time  before  applying-  a  penalty  in 
cases  where  work  has  not  been  completed  iA  the  pre- 
scribed time,  owing  to  unfavorable  weather  conditions 
alone,  and  not  delayed  for  other  causes  that  could  have 
been  avoided.  The  bonus  and  penalty  plan,  while  a 
good  thing  in  most  kinds  of  construction  work,  can- 
not always  be  satisfactorily  used  in  breakwater  and 
pier  construction. 

While  it  is  considered  to  withhold  a  portion  of  the 
money — usually  10  per  cent.— due  for  work  done  to 
insure  the  completion  of  the  contract,  it  is  also  con- 
sidered advisable  to  accept  and  pay  in  full  for  the  por- 
tion of  a  breakwater  that  has  been  satisfactorily  com- 
pleted, provided  a  considerable  portion  of  the  remain- 
der of  the  work  is  at  least  iialf  completed.  The  portion 
to  be  accepted  and  paid  for  in  full  when  completed 
should  not  be  less  than  25  per  cent,  of  the  whole. 

This  acceptance  and  paying  in  full  for  parts  of  con- 
tract work  that  has  been  completed,  should  apply  to 
the  construction  of  piers  and  docks  as  well  as  break- 
waters.   

Ice   Jam  on   Fraser   River  Wrecks   Bridge 
Falsework 

Sweeping  down  the  Fraser  River  in  British  Colum- 
bia last  month,  an  ice  jam  carried  away  250  feet  of 
falsework  which  had  been  erected  for  the  Kettle  Val- 
ley Railroad  bridge  at  Hope.  Work  on  the  substruc- 
ture was  begun  about  two  months  ago  and  the  false- 
work had  been  extended  750  ft.  from  the  south  shore. 
.\bove  Hope  the  river  had  been  tightly  packed  with 
icefloes  which  had  drifted  down  from  the  upper  reaches 
of  the  Fraser,  and  when  the  temperature  dropped 
suddenl}^  the  whole  mass  commenced  to  move.  The 
contractors  had  foreseen  this  occurrence  and  one  of 
the  costly  open  caissons  which  was  ready  for  launch- 
ing was  saved  by  being  secured  behind  a  breakwater. 
All  the  men  on  the  work  were  warned  in  time  to  es- 
cape, but  part  of  the  falsework  went  out  and  in  so 
doing  precipitated  into  the  river  two  hoisting  engines, 
a  derrick  and  a  concrete  mixer.  After  some  difficulty 
all  this  equipment  was  salved  and  is  reported  not  seri- 
ously damaged.  The  contractors,  Messrs.  Armstron-^' 
&•  Morrison,  of  Vancouver,  B.C.,  still  hope  to  complete 
the  substructure  before  high  water,  which  is  due  about 
May  I.  The  bridge  is  to  be  a  double-deck  structure 
supported  on  four  238-ft.  spans. 
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Measurement  of  Gravel  in  Piles 

By  Oliver  Clark 

IN  purchasing,  selling  and  excavating  gravel,  there 
seems  to  be  a  growing  tendency  among  contrac- 
tors, public  officials  and  others  to  have  the  gra- 
vel measured  in  the  pile  as  soon  as  convenient 
after  it  has  been  excavated.  The  immediate  measure- 
ment enables  the  parties  to  know  the  approximate 
quantity  so  that  they  can  arrive  at  an  immediate  settle- 
ment, and  the  gravel  can  be  hauled  away  without  the 
trouble  of  keeping  account  of  the  nurnber  of  loads. 

The  greater  number  of  these  piles  are  taken  from 
wet  pits  and  located  on  comparatively  level  ground. 
The  usual  method  of  excavating  is  by  means  of  an  end- 
less chain  or  dredge,  and  the  manner  of  excavating  has 
much  to  do  with  the  shape  of  the  pile.  The  more  regu- 
lar the  pile,  the  more  easy  it  is  to  measure  it  accur- 
ately. 

Probably  no  two  engineers  use  exactly  the  same 
method  in  measuring  gravel  piles,  nor  are  any  two 
piles  exactly  the  same  shape.  Before  attempting  to 
measure  a  pile  I  view  it  carefully  and  determine  what 
mathematical  figure  it  most  nearly  approaches  or  can 
be  made  to  approach  by  cutting  the  same  into  sections. 
Where  the  sides  of  the  pile  have  a  very  steep  incline, 
so  that  the  taking  of  horizontal  and  vertical  measure- 
ments would  be  difficult,  I  usually  take  the  angle  of  in- 
clination of  the  sides  at  the  base  and  the  distance  up 
the  incline,  from  which  the  horizontal  and  vertical  dis- 
tances can  be  computed  trigonometrically. 

Some  piles  will  most  nearly  approach  a  cone,  usual- 
ly with  an  elliptical  base,  the  area  of  which  can  be  ob- 
tained by  getting  the  major  and  minor  axes.  The 
quantity  can  be  calculated  by  cutting  the  pile  into 
quarters,  taking  the  angle  of  inclination  and  the  slant 
height  from  all  four  sides,  and  then  computine  trigo- 
noemtrically  the  horizontal  and  vertical  distances. 
The  sums  of  the  horizontal  distances  obtained  from  op  ■ 
posite  sides  will  give  each  axis.  The  average  of  all 
four  vertical  heights  will  give  the  average  height  of 
the  cone,  at  the  same  time  taking  into  consideration 
the  difference  that  may  be  in  the  level  of  the  ground  at 
all  four  points  of  the  base. 

If  the  pile  should  take  the  shape  of  a  frustum  of  a 
cone,  set  a  stake  in  the  middle  of  the  top,  so  that  the 
highest  point  will  be  the  vertex,  and  calculate  as  be- 
fore, taking  the  extended  volume  from  the  result.  If 
the  pile  has  curved  sides  from  top  to  bottom,  it  will  be 
necessary  to  cut  it  into  sections  (parallel  to  the  aver- 
age level  of  the  base)  and  calculate  each  section  thus 
obtained  as  a  separate  frustum  of  a  cone  or  a  prismoid, 
using  the  prismoidal  formula. 

The  most  general  form  of  pile  is  oblong  with  steep 
sides  curved  from  top  to  bottom,  coming  so  nearly  to 
an  apex  as  to  be  easily  extended,  and  having  elliptical 
end.?.  My  usual  method  in  measuring  such  a  pile  is  to 
first  cut  oflf  each  end  by  a  vertical  plane  at  right  angles 
to  the  main  axis  of  the  pile,  then  divide  the  remaining 
middle  portion  into  three  or  some  multiple  of  three 
sections  (depending  on  the  regularity  of  the  pile)  by 
vertical  planes  at  right  angles  to  the  main  axis  of  the 
pile,  so  that  when  the  area  of  each  cross-section  is  ob- 
tained, the  entire  middle  portion  can  be  calculated  as 
one  or  more  prismoids. 

To  get  the  area  of  each  cross-section,  take  the  angle 
of  inclination  and  the  distance  up  the  incline  for  each 
course  in  going  up  the  pile  from  tht  base  to  the  top 
(the  end  of  each  course  being  so  taken  as  to  corres- 
pond to  the  greatest  break  in  the  slope  of  the  side  of 


the  pile;,  and  from  the  data  thus  obtained  the  hori- 
zontal and  vertical  distances  can  be  computed  trigo- 
nometrically and  the  sections  divided  into  triangles 
and  trapezoids  and  the  area  obtained. 

The  end  sections  can  be  calculated  as  half  the  frus- 
tum of  a  cone  with  an  elliptical  base,  one  axis  of  which 
will  be  the  bottom  width  of  the  end  cross-section  and 
the  half  of  the  other  axis  will  be  the  horizontal  dis- 
tance from  the  end  cross-section  to  the  extreme  end  of 
the  pile  at  the  base,  running  in  the  same  direction  as 
the  main  axis.  The  method  of  obtaining  the  cubical 
contents  of  these  end  half  cones  will  be  the  same  as  in 
the  first  case  described. 

If  the  pile  be  low  and  spread  out  over  considerable 
ground  so  that  the  horizontal  distances  can  be  easily 
measured,  it  may  be  cut  vertically  into  squares,  say  10 
ft.  each  way  if  very  irregular  or  20  ft.  if  regular.  The 
elevation  of  each  corner  of  the  squares,  as  well  as  the 
elevation  of  the  ground  at  the  base  should  be  taken 
by  a  levelling  instrument.  The  average  elevation  of 
the  ground  at  the  base  should  be  obtained  by  taking 
elevations  at  equal  distances  around  the  base  in  such 
a  manner  as  to  average  the  high  and  low  points  as 
nearly  .as  possible.  The  average  level  of  the  base  thus 
obtained,  taken  from  the  average  level  of  all  four  cor- 
ners of  each  square,  will  give  the  vertical  height  of  the 
prismoid  whose  end  is  that  particular  square.  From 
these  data  the  cubical  contents  of  each  prismoid  and 
the  cubical  contents  of  the  entire  pile  can  be  com- 
puted.— Engineering  News. 


Weight  of  Crowds  on  Bridges   and   Grand- 
stands 

The  Impossibility  of  Customary  Load  Requirements 

THE  question  of  the  weight  oi  a  crowd  on  bridges 
and  other  structures  has  been  the  subject  of 
numerous  controversies,  and  the  requirements 
made  by  the  Local  Government  Board  and 
various  public  bodies  in  this  country  are  sufficient  to 
show  that  available  data  have  not  been  so  fully  appre- 
ciated as  could  be  desired. 

In  an  article  contributed  by  Dr.  Ing.  Bohny,  to 
Centralblatt  der  Bauverwaltung,  it  is  stated  that  an 
almost  universal  practice  is  to  take  the  weight  of  a 
crowd  at  420  kilogrammes  per  square  metre  (92.16  lb. 
per  sq.  ft.)  on  the  roadway  of  a  bridge,  and  at  550  kilo- 
grammes per  square  metre  (112.64  lb.  per  sq.  ft.)  on 
the  footpaths,  the  author  adding  that  "technical  litera- 
ture is  mute  as  to  the  origin  of  these  figures." 

It  may  be  presumed  that  they  embody  the  results 
of  experiments  made  in  closed  chambers  with  a  com- 
l)act  and  immobile  crowd,  and  which  are  quite  inappli- 
cable to  bridges  in  actual  use.  .\s  values  for  the  weight 
of  crowds  covering  large  areas  are  lacking,  it  is  inter- 
esting to  study  the  following  carefully  determined  re- 
cent figures  given  by  Dr.  Bohny. 

Taking  the  average  weight  of  a  person  at  60  kilo- 
grammes (132.3  lb.)  it  is  evident  that  7j^  persons  per 
square  metre  would  be  required  to  realise  the  load  of 
4.S0  kilogrammes.  In  British  units  this  involves  nearly 
IH  persons  on  every  square  foot,  a  moment's  con- 
sideration sufficing  to  demonstrate  the  absolute  im- 
possibility of  squeezing  people  so  tightly  together, 
save  by  hjdraulic  pressure  or  some  process  analagous 
to  that  employed  in  the  packing  of  sardines. 

In  order  to  arrive  at  anything  like  a  true  idea  of  the 
compactness  of  a  crowd,  it  is  necessary  to  count  the 
number  of  persons  occupying  an  area  of  known  ex- 
tent.   Mr.  Kunz,  formerly  chief  engineer  to  the  Penn- 
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sylvania  Steel  Company,  and  builder  of  the  Blackwell 
Island  Bridge,  New  York,  has  given  the  results  of  two 
investigations  of  this  character,  the  weight  per  peison 
being  taken  at  132  lb. 

The  first  determination  was  made  at  Coney  Island, 
on  a  bridge  where  a  dense  crowd  of  people  had  assem- 
bled to  watch  an  exciting  spectacle  on  the  water  lie- 
low.  Having  counted  the  number  of  persons,  and 
measured  the  space  occupied  by  them,  Mr.  Kunz  found 
the  load  to  be  less  than  13J/2  lb.  per  square  loot,  or 
from  one-eighth  to  one-thirteenth  of  the  loads  fre- 
quently demanded  by  the  Local  Government  Board  and 
various  authorities  in  this  country. 

The  second  observation  took  place  on  the  upper 
deck  of  one  of  the  large  ferry  steamers  plying  in  New 
York  harbour,  these  vessels,  like  street  cars,  siiburban 
railways,  and  all  other  means  of  transport  in  New 
York,  being  customarily  packed  to  overllovviiig. 
Nevertheless,  Mr.  Kunz  found  the  average  load  lo  be 
only  26  lb.  per  square  foot. 

These  practical  figures  differ  materially  from  the 
theoretical  values  cited.  They  are  sufficient  to  diow 
that  crowds  representing  an  average  load  of  30  lb.  per 
square  foot  must  be  of  very  exceptional  occurrence  on 
Ijridges.  and  to  prove  the  utterly  unwarrantable  nature 
of  specifications  insisting  upon  such  unattainable  va- 
lues as  1  cwt.  or  lyi  cwt.  per  square  foot  for  the  weight 
of  a  crowd  on  bridges. — Ferro-Concrete. 


Test  of  Flat-Slab  Floor 

By  W.  A.  Slater,  Engineerine  Experiment  Station,  University 
of  Illinois 

Tl  1  F.  first  floor  above  the  basement  in  the  new 
factory  of  the  Shredded  Wheat  Company  of 
Niagara  Falls,  N.Y.,  was  tested  recently.  This 
is  a  three-storey  reinforced-concrete  structure 
of  the  flat-slab  type,  divided  by  columns  into  20  x  22- 
ft.  panels.  The  floor  is  7  in.  thick  in  the  central  por- 
tion of  the  panel  and  9  in.  throughout  the  area  of  8  ft. 
6  in.  square  surrounding  each  column,  and  is  designed 
to  carry  a  live  load  of  125  lb.  per  square  foot.  The 
columns  are  octagonal  in  shape,  those  of  the  base- 
ment store}'  being  25  in.  in  the  short  diameter  and  end- 
ing at  the  top  in  3^-ft.  flared  heads.  The  columns  of 
the  storey  above  are  23  in.  in  the  short  diameter.  The 
reinforcement,  all  of  which  is  placed  in  the  two  direc- 
tions parallel  to  the  sides  of  the  column,  is  designed  to 
resist  positive  moment  at  the  centers  of  all  spans  and 
negati^■e  moment  at  the  columns  and  across  the  edges 
of  all  panels. 

Originally  nine  panels  were  loaded  to  191  lb.  per 
square  foot,  after  which  the  load  was  removed  from 
six  panels,  leaving  three  adjacent  central  panels  load- 
ed. These  three  panels  lie  in  a  row  and  are  one  span 
removed  from  the  exterior  wall  of  the  building.  Fin- 
alh',  the  load  was  removed  from  all  but  the  central 
panel  of  the  entire  test  area,  where  it  was  increased  to 
243  lb.  per  square  foot. 

Deformations  were  measured  at  288  gauge  lines 
and  the  results  were  very  consistent  among  them- 
selves. It  was  found  that  the  condition  of  the  three 
adjacent  panels  loaded  gave  steel  stresses  at  the  cen- 
ter of  the  span  more  than  fifty  per  cent,  greater  than 
with  nine  panels  loaded,  and  that  the  stress  at  the 
support  was  about  twenty  per  cent,  less  with  three 
panels  loaded  than  with  nine.  It  seems  apparent  that 
the  tendency  of  the  floor  to  deform  as  a  cylinder  in 
stead  of  as  a  saucer,  its  action  as  a  continuous  beam 
and  lateral  distribution  of  stress  to  un'oaded  portions 


of  the  slab  all  contributed  to  these  differences  between 
the  stresses  under  nine-panel  load  and  those  under 
tiiree-panel  load.  The  results  of  the  test  seem  to  check 
the  conclusion  arrived  at  analytically — that  the  great- 
er portion  of  the  unbalanced  moment  was  carried  by 
the  columns  and  very  little  by  the  slab.  This  con- 
clusion is  somewhat  in  conflict  with  the  observation 
that  there  was  so  great  an  increase  in  the  stress  at 
the  center  of  the  panel  when  only  three  panels  were 
loaded.  In  this  respect  it  is  typical  of  the  generally 
observed  fact  that  the  results  obtained  from  such  tests 
are  usually  indicative  of  the  general  trend  of  results, 
but  cannot  be  applied  too  rigidly  as  final  conclusions. 


Regina's  New  Telephone  Exchange 

REPRODUCED  herewith  is  a  photograph  of 
the  new  telephone  exchange  building  at  Rc- 
gina  erected  at  a  cost  of  nearly  $100,000.  The 
telephone  system  is  government-owned  and 
the  building  was  erected  by  the  Saskatchewan  Gov- 
ernment. The  dimensions  are  85  ft.  by  75  ft.  and  the 
construction  is  fire-proof  throughout.  The  walls  are 
built  of  Twin  City  brick  with  trimming  of  Bedford 
stone.  The  framework  is  of  steel  and  the  floors  are 
of  concrete.  The  main  offices  and  the  main  halls  are  of 
tile.    To  eliminate  the  noise  nuisance,  which  is  always 


New   telephone  exchange  building,  Regina,  Sask.     Archi- 
tects:   Messrs.    Storey   6?   Van  Egmond ;    contractors, 
McKay  Construction  Company. 

one  of  the  disagreeable  factors  in  buildings  of  this 
kind,  cork  composition  is  used  in  the  floors.  The  main 
entrance  is  trimmed  with  stone  and  is  surmounted  by 
the  crest  of  the  Saskatchewan  Government,  carved  in 
the  same  material.  The  interior  trim  throughout  the 
l)uilding  is  of  oak.  The  main  entrance  leads  into  a 
public  hall  19  ft.  by  40  ft.,  off  which  are  situated  gen- 
eral and  private  offices.  The  automatic  system  in- 
stalled at  Regina  is  very  elaborate  and  the  telephone 
equipment  is  complete  in  the  minutest  detail. 

In  the  basement  are  located  the  power,  heating  and 
ventilating  plants,  all  of  which  are  of  the  most  modern 
type.  In  connection  with  the  generation  of  power,  the 
possibility  of  a  suspension  of  the  telephone  service  has 
been  adequately  guarded  against  by  providing  what  is 
virtually  a  power  plant  in  duplicate,  as  it  will  be  possi- 
ble at  any  time,  on  a  moment's  notice,  to  transfer  the 
"load"  over  to  the  city  power.  The  plant  in  the  ex- 
change building  con.sists  of  a  50  h.p.  Diesel  engine, 
which  burns  crude  oil ;  a  30  kilowatt  electric  genera- 
tor; two  30  h.p.  electric  motor  generator  sets  (one  as 
a  reserve) ;  a  central  switchboard  for  controlling,  con- 
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verting  and  distributing  the  electric  current,  and 
motors  in  various  parts  of  the  building  for  driving  the 
ventilating  fan  and  bell  ringing  devices,  and  for  liglit- 
ing  signal  lamps. 

In  connection  with  the  ventilating  system,  the  air, 
on  entering  the  large  intake  pii)e,  passes  through  steam 
coils  for  heating,  then  tiirougii  a  spray  wall  of  water 
to  cleanse  it  from  all  impurities,  and  lastly  througii 
another  coil  of  steam  pipes,  this  time  to  be  dried.  An 
exhaust  fan  at  the  top  of  the  building  draws  out  the 
foul  air.  In  order  to  protect  the  delicate  mechanism  of 
the  automatic  switches,  the  large  switch  room  has  been 
fitted  with  double  glass  windows,  and  is  virtually  dust- 
proof. 

Messrs.  Storey  &  Van  Egmond  were  the  architects 
and  the  McKay  Construction  Company  tlie  contrac- 
tors, both  local  firms.  Messrs.  Storey  &  Van  Egmond 
were  also  the  architects  for  the  new  power  house  at 
Regina,  erected  at  a  cost  of  $425,000,  and  described 
in  the  Contract  Record  for  November  26,  1913. 


New  Arts  Building  for  University  of  Alberta 

By  Edward  C.  Mason. 

THE  contract  has  been  let  and  the  work  of  con- 
struction   commenced    in    Edmonton    for    an- 
other   large    building    for    the    University    of 
Alberta.    The  new  structure  is  the  Arts  build- 
ing, and  marks  another  stride  towards  the  completion 
of  the  group  planned  four  years  ago.    The  main  wing 
will  be  300  feet  long  by  70  feet  wide,  with  a  rear  wing 
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Proposed  Arts  Building,  University  of  Alberta.  Architects: 
Messrs.  Nobbs  &  Hyde,  Montreal. 

for  an  auditorium  60  ft.  wide  and  93  ft.  long.  Tlie 
building  will  be  three  storeys  high,  with  an  attic 
storey  for  the  draughting  rooms.  The  exterior  will 
be  red  face  brick,  with  stone  trim,  and  a  terra  cotta 
parapet  to  match  the  limestone  trim  below.  The  outer 
walls  will  be  furred  with  3-in.  terra  cotta  tiles,  and 
all  partitions  are  to  be  terra  cotta  blocks  4  in.  thick. 
In  the  basement  will  be  the  University  press,  a 
library  with  stacks,  locker  rooms,  and  a  mining  and 
testing  laboratory.  The  approach  to  the  main  floor 
will  be  through  a  vestibuled  entrance  with  marble 
pavement  and  granite  steps,  into  the  main  hall,  which 
will  have  quarry  tile  floors,  ornamental  terra  cotta 
wall  finish,  and  ornamental  ceiling.  The  main  floor 
will  contain  the  Common  room,  a  reading  room,  four 
class-rooms  and  three  lecture  rooms.  On  the  second 
floor  will  be  the  Faculty  room,  the  President's  room, 
Geology  and  Mining  laboratories ;  three  lecture  rooms, 
three  class-rooms,  offices  and  committee  rooms.  The 
hallway  will  have  quarry  tile  floor,  with  terra  cotta 
walls  and  vaulted  plaster  ceiling.  The  Faculty  room 
is  to  be  elliptical,  25  ft.  bv  33  ft.,  and  two  storeys  in 
height  with  ornamental  piaster  walls  and  ceiling,  oak 
floor  and  trim,  and  marble  fireplace.  On  the  third 
floor  will  be  the  Chemistry  and  Physic  laboratories, 
also  a  Biology  lecture-room  and  Research  laboratory. 


In  the  attic  store  at  either  end  will  be  a  draughting 
room,  provision  being  made  for  two  others  in  the 
centre.  The  roof  will  be  a  saw-tooth  skylight  over  the 
draughting  rooms,  and  also  over  the  laboratories  be- 
low. In  the  wing  there  will  be  a  large  assembly  room, 
with  lobby,  stage,  and  organ,  besides  gallery  and 
dressing  rooms.  The  basement  of  this  wing  will  be 
used  as  a  fan  room  and  storerooms.  Hot  air  heating 
from  a  central  plant  will  be  installed. 

The  Architects  are  Messrs.  Nobbs  &  Hyde,  of 
Montreal.  Prof.  Cecil  S.  Burgess,  of  the  Department 
of  Architecture  of  the  University,  will  act  as  Resident 
-Architect.  The  contract  for  the  building  has  been  let 
to  the  Fuller  Construction  Company  at  $428,000. 

Protective  Measures  in  Building  Construction 

IT  is  uiuiecessary  to  protect  form  work  from  the 
rain,  as  usually  it  is  pf)ssible  to  get  only  green 
lumber,  its  tendency  being  to  shrink  out  of  shape 
rather  than  swell.  Rough  concrete  never  need  be 
jjrotected  from  the  rain  before  setting,  only  from  the 
concentrated  run-off  over  some  portion  of  the  work 
which  might  wash  deeply  the  cement  out  of  a  small 
area. 

A  troweled  finish,  however,  must  be  protected 
against  being  pitted  by  the  rain  or  damaged  by  con- 
centrated streams.  This  is  usually  done  by  tarpaulin, 
wiiich  consists  of  12-oz.  cotton  duck  rendered  water- 
proof after  being  made  into  covers  20  feet  square. 
These  are  supported  by  a  temporary  frame.  They  are 
somewhat  of  an  inconvenience  to  the  finishers,  and  de- 
crease the  amount  of  work  which  they  can  do. 

If  rain  is  expected,  it  is  usual  to  delay  work  until 
after  the  storm  is  over,  if  possible ;  otherwise,  to  build 
a  shelter.  Sudden  showers  require  quick  decision  whe- 
ther there  is  time  to  build  a  shelter,  and  also  its  cost, 
as  compared  to  making  repairs  on  the  surface  if  left 
exposed.    As  a  rule  the  shelter  is  built. 

Protection  From  Sun 

If  there  is  to  be  an  unavoidable  delay  in  placing 
concrete  after  forms  are  erected,  it  is  best  to  protect 
them  from  the  sun  if  possible,  because  they  shrink  so 
as  to  open  up  cracks  which  permit  the  mortar  to  es- 
cape, leaving  a  bad  surface  on  the  concrete.  Rough 
concrete  does  not  require  any  protection  from  the  sun_, 
with  rare  exceptions.  It  is  usual  to  cover  up  a  grano- 
lithic finish  for  at  least  five  days.  The  materials  most 
available  and  most  economically  used  for  this  purpose 
are  rough  bags,  such  as  come  around  bales  of  cotton 
or  wool,  shavings,  sawdust,  and  sand.  The  object  of 
these  is  to  retain  the  water  which  is  put  upon  the  sur- 
face to  keep  it  wet  and  to  maintain  it  at  a  fairly  uni- 
form lower  temperature  than  direct  sun  action  per- 
mits while  setting. 

The  writer  considers  it  unwise  to  spray  bare  con- 
crete in  the  hot  sun,  and  the  use  of  roofing  paper  is 
but  little  better,  because  it  retains  moisture  but  a  very 
short  time.  The  water  falling  on  a  surface  heated  di- 
rectly by  the  sun  chills  it  suddenly,  causing  it  to 
shrink,  and  may  cause  the  very  cracks  which  one  is 
trying  to  avoid. 

Protection  from  Frost 
The  aggregates  must  be  free  from  frost  when  mix- 
ed. A  live  steam  pipe  can  be  shoved  into  the  sand  pile, 
the  escaping  steam  heating  it  and  removing  all  frost. 
The  same  may  be  done  with  the  stone,  but  a  canvas 
should  be  thrown  over  the  top  of  the  pile  to  retain  the 
heat,  which  more  readily  escapes.    Where  a  consider- 
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New  warehouse  of  Revillon  Bros.,  Edmonton,  Alta.     Architect,  Mr.  J.  McDiarmid, 
Winnipeg.     Contractors,  Messrs.  J.  McDiarmid  Company,  Limited,  Winnipeg. 


able  amount  of  heating  is  provided  for  in  advance, 
steam  pipes  are  laid  on  the  ground,  and  stone  as  re- 
ceived is  dumped  upon  them.  Then  there  is  a  canvas 
thrown  over  to  prevent  storms  getting  into  the  pile, 
and  to  retain  heat.  The  frost  is  thus  easily  and  econ- 
omically removed. 

Salt  is  frequently  used  in  the  water  to  lower  its 
freezing  point.  It  is  seldom  worth  while  to  heat  the 
water  itself.  Little  care  need  be  used  to  prevent  mass 
concrete  from  freezing,  as  the  frost  will  usually  only 
strike  to  a  depth  of  about  one  inch.  Buildings  are 
enclosed  with  tarpaulin  tied  onto  an  outside  staging, 
and  the  enclosed  space  is  heated  with  salamanders 
burning  coke.     Sometimes  it  is  possible  to  use  steam. 

Frost  is  removed  from  form  work  by  the  use  of 
salt  and  steam,  and  if  the  concrete  surface  is  left 
rough  it  is  common  to  sprinkle  the  top  surface  with 
salt  to  prevent  freezing.  In  winter  it  is  very  common 
to  put  the  finish  on  as  a  separate  operation,  after  the 
building  is  inclosed,  and  not  as  an  integral  part  of  the 
construction,  on  account  of  the  danger  of  freezing. 
When  it  is  put  on,  it  must  be  kept  from  freezing  for 
the  first  forty-eight  hours. 

The  expense  of  protection  against  the  weather  is 
not  very  great,  and  good  results  can  be  so  surely  guar- 
anteed that  it  is  not  usual  for  the  writer  ever  to  dis- 
continue work  on  account  of  cold  weather. 

Occasionally  it  is  necessary  to  make  some  provi- 
sion for  the  protection  of  the  men.  Shelters  or  wind- 
shields are  built  in  front  of  the  benches  where  car- 
penters are  making  np  forms,  as  well  as  around  the 
men  at  the  concrete  mixer,  whose  work  does  not 
necessarily  keep  them  warm.  Where  excavation  is 
going  on  in  the  open,  it  is  expedient  to  have  a  building 
with  a  good  fire  where  the  men  can  warm  themselves 
when  necessary ;  and  on  a  few  jobs  it  has  proved  to  be 
wise  to  furnish  hot  coflfee  free  in  these  shelters. 


Warehouse  of  Revillon  Bros.,  Edmonton 

ONE  of  the  largest  warehouses  west  of  Winni- 
peg is  that  of  Revillon  Brothers,  merchants 
trading  into  the  North-West.  Though  simple 
in  exterior  design,  and  with  no  pretence  at  in- 
terior finish,  the  building,  which  was  completed  in 
Edmonton  during  the  past  year,  attracts  immediate 
attention  by  its  bulk  and  simplicity.  The  superstruc- 
ture is  reinforced-concrete,  the  mushroom  system  be- 
ing used,  allowing  of  the  maximum  head  room  and  un- 
broken illumination.  The  exterior  is  of  sand-lime 
brick,  about  700,000  of  which  were  supplied  by  the 
Alsip  Brick  &  Supply  Company,  Limited,  of  Edmon- 
ton. In  plan  the  structure  is  135  feet  wide  by  150 
feet  long,  and  is  six  storeys  high  above  the  basement. 
Columns  are  spaced  19  feet  by  20  ft.  6  in.  On  the  first 
floor  are  the  local  ofUces  of  the  company,  sample  rooms 
and  receiving  and  shipping  rooms.  Two  freight  ele- 
vators and  one  passenger  elevator  are  installed,  to- 
gether with  a  spiral  gravity  conveyor.  The  building 
was  designed  by  Mr.  Jas.  McDiarmid,  of  Winnipeg, 
and  was  erected  by  the  J.  McDiarmid  Company,  Lim- 
ited, of  Winnipeg,  at  a  total  cost  of  $250,000. 


It  is  estimated  that  during  1914  an  expenditure  of 
$60,000,000  will  be  made  for  road  imorovements  in 
the  Dominion.  Of  this  amount  more  than  $30  000  000 
is  available  for  expenditure  from  appropriations  made 
by  the  legislatures  of  the  various  provinces. 


Water-Hammer  in  Steam  Pipes 

THE  precise  cause  of  water-hammer  in  steam 
pipes  is  not  always  fully  understood.  What, 
for  example,  is  the  approximate  cause  of  the 
clicking  in  steam  pipes?  This  is  due  either 
to  the  blows  at  pipe  bends  or  valves  of  plugs  of  water 
in  rapid  movement  or  to  collision  of  plugs  of  water 
upon  water  at  rest,  or  to  the  coL'osion  of  plugs  meet- 
ing from  opposite  directions.  This  is  all  easy  to  un- 
derstand, but  one  does  not  visualize  that  these  crack- 
ings over  the  length  of  a  long  piece  of  pipe  arise  from 
collisions  of  plugs  travelling  perhaps  many  feet,  the 
rapid  crackling  simply  indicating  the  rapidity  of  the 
movements  involved.  We  have  to  discover  how  the 
water  is  put  into  such  rapid  movement.  To  do  this 
the  motive  power  must  be  discovered.  This  may  be 
steam,  or  it  may  be,  secondarily,  air.    Steam  is  approx- 
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imately  gaseous.  Like  all  gaseous  bodies  it  can  be 
liquefied.  But  unlike  the  so-called  permanent  gases 
it  will  liquefy  at  such  comparatively  high  temperatures 
as  212  deg.  when  at  atmospheric  pressures.  Accord- 
ing to  the  kinetic  theory,  a  gas  is  merely  an  aggrega- 
tion of  extremely  small  molecules  which  are  endowed 
by  heat  with  the  power  of  automobilism.  DilTerent 
gases  possess  different  molecular  velocities;  for  steam 
it  is  of  the  order  of  1,800  ft.  more  or  less  per  second, 
and  the  velocity  of  a  mass  of  such  molecules  will  de- 
pend upon  the  resistance  against  which  they  must 
make  their  way.  In  any  cloud  of  steam  surrounded 
by  other  gas  at  the  same  temperature  the  steam  mole- 
cules are  moving  amongst  each  other,  and  those  on  the 
borders  of  the  cloud  are  making  their  way  slowly  in- 
to the  other  surrounding  gases.  But  if  it  be  conceived 
that  from  one  side  of  the  cloud  of  steam  all  other  gas 
be  removed,  then  the  steam  molecules  would  have  no 
molecules  from  which  to  rebound  on  that  one  side  and 
would  all  rush  down  the  empty  lane. 

This  is  what  happens  in  a  steam  pipe :  At  some  por- 
tion of  the  pipe  there  is  water,  cold  relatively  to  the 
steam.  Steam  is  admitted  to  the  pipe  and  some  of  it 
condenses  on  the  surface  of  the  water,  heating  up  the 
surface  layer,  which  ceases  to  condense  further  steam. 
A  valve  is  then  opened  in  the  course  of  the  pipe;  it  is 
a  valve  against  which,  let  us  say,  the  water  is  lodg- 
ing. The  opening  of  the  valve,  allowing  some  water  to 
pass,  causes  a  disturbance  of  the  surface,  admits  steam 
to  the  cold  water,  which  promjnly  condenses  so  much 
steam  as  to  produce  a  vacuum,  into  which  steam  rushes 
so  violently  that  it  piles  up  the  water  before  it,  and  the 
wall  of  water  is  violently  thrust  forward  by  tlie  steam 
and  becomes  a  travelling  plug  of  such  energy  that  it 
is  possible  for  great  shocks  to  l)e  set  up  which  will 
readily  burst  or  fracture  cast-iron  valves  and  other 
junction  pieces. 

The  sequence  of  events  above  outlined  is  merely 
illustrative  of  what  may  happen,  for  the  variations  are 
as  numerous  as  tlie  ways  of  putting  up  steam  pipes 
wrongly.  One  error  formerly  very  common  was  to 
place  a  stop  valve  close  to  the  boiler,  taking  off  the 
steam  by  a  vertical  pipe  to  several  feet  high,  when 
the  pipe  proceeded  horizontally.  This  vertical  pipe 
would  be  liable  to  become  full  of  water  if  any  steam 
could  leak  up  into  it  from  the  boiler  or  condense  into 
it  from  other  boilers  on  the  niain.  The  correct  position 
of  the  stop  valve  is  at  the  top  of  the  vertical  pipe, 
and  from  it  the  main  ought  to  slope  all  the  way  to  en- 
gine separator.     If  there  must  be  dips  in  between  the 


terminals,  they  must  be  drained,  and  the  drain  must 
act.  E.xpansion  bends,  unless  they  project  horizontally 
from  a  steam  pipe,  will  block  the  flow  (jf  water  and 
provide  water  to  form  a  flying  plug. 

In  designing  any  line  of  pipes  or  a  sy.^lcm,  all  tlie 
possible  combinations  of  opening,  shut  and  leaking 
valves  should  be  thought  out  to  find  if  it  is  possible  for 
water  to  collect.  It  is  particularly  desirable  that  the 
number  of  valves  be  a  minimum.  Numerous  valves 
and  ring  mains  are  productive  of  danger  points. 

Where  both  air  and  water  are  present  in  a  pipe  it  s 
possible  for  the  air  to  be  compressed  at  one  end  of  the 
pipe,  and  for  the  compressing  water  to  be  flung  back 
by  the  air  into  the  steam  end  and  do  damage.  Thus 
in  a  faulty  arrangement  the  steam  valve  might  first  !)c 
opened  slightly  and  promptly  shut  upon  indication  jf 
trouble.  And  this  very  closing  might  produce  a  water- 
hammer  by  air  rebound.  Probably  one  of  the  mote  fre- 
quent hammer-causing  faults  is  a  slight  slope  of  a  pipe 
towards  an  obstruction  with  the  formation  of  a  long 
surface  of  water  in  a  half-full  pipe.  This  condition  is 
one  wdiich  might  happen  in  a  pipe  whicii  had  been  par- 
tially vacuous  and  nearly  full  of  water.  On  adrnitting 
steam  the  traps  would  begin  to  lower  the  water,  and 
produce  the  above  conditions  of  a  long  surface  to  be 
broken  into  waves  to  set  up  rapid  condensation. — Do- 
mestic Engineer. 


Saskatchewan's  New  Provincial  Gaol 

RF.GIX' A  is  taking  an  important  place  in  the  con- 
structional activity  of  the  Dominion,  judginii 
from  the  many  important  enterprises  which 
have  been  described  in  these  columns  during 
the  last  year  or  so.  Particularl-  in  building  construc- 
tion the  capital  city  of  Saskatchewan  has  established 
a  claim  to  pre-eminence  in  the  West.  As  the  latest  ex- 
amule  of  a  number  of  important  government  buildings 
of  recent  date  we  reproduce  a  photograph  of  the  new 
provincial  gaol  as  it  will  appear  upon  completion.  The 
contractors  for  this  building  are  the  Parsons  Construc- 
tion &  Engineering  Company,  Limited,  of  Regina.  The 
estimated  cost  of  the  administration  block,  chapel  wing 
and  south  cell  block — the  portions  of  the  building  now 
under  construction — is  $275,000.  The  north  cell  block 
will  be  constructed  at  some  future  time  when  required. 
The  building  has  reinforced  concrete  floor  slabs  with 
steel  and  brick  cells.  The  chapel  is  covel-ed  with  a 
steel  roof  and  the  whole  facing  of  the  building  is  of 
brick  and  stone. 


Provincial  Gaot,  Regina,  Sask. 


Architects:  Messrs.  Storey  &  Van  Egmond ;  contractors:  Messrs.  Parsons  Construction 
and  Engineering  Company,  Limited. 
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Concrete  in  Factory  Construction 


By  Percival  M.  Fraser 


IT  is  now  j^enerally  recognized  that  a  well-equip- 
ped series  of  shops  is  an  absolutel)'  essential  fac- 
tor ill  a  successful  industrial  concern.  It  is  as 
important  as  the  machinery  and  plant  and  the 
site.  It  is  not  difficult  to  prove  that  these  will  be  crip- 
pled by  being  housed  in  unsuitable  buildings,  where 
the  first  must  be  limited  in  efficienc)',  under-driven, 
and  wastefully  or  harmfully  worked,  and  the  second 
so  badly  utilized  as  to  counteract  its  peculiar  merits. 
To  be  completely  efficient  it  is  necessary  to  be  as 
thoroughly  up-to-date  in  the  buildings  as  in  the  plant, 
for  to  be  up-to-date  means  to  have  taken  advantage 
of  every  development  and  improvement  in  machinery 
and  organization,  and,  other  things  being  equal,  in- 
directly it  is  the  most  important  factor  in  success. 

The  attempted  adaptation  of  groups  of  buildings 
to  a  use  foreign  to  that  for  which  they  were  designed 
is  one  explanation  of  the  grotesque  jumble  of  nonde- 
script buildings  dignified  by  the  name  of  industrial 
liuildings  which  we  so  often  see,  and  it  is  one  of  the 
reasons  why  this  country  is  unable  to  maintain  its 
ascendency  in  the  world's  manufacturing  commerce. 
It  is  also  true  that  in  the  majority  of  cases  econ- 
omy could  have  been  effected  had  the  old  buildings 
been  scrapped  and  an  entirely  new  series  of  buildings 
erected.  I  seriously  suggest  that  tlie  English  factory 
owner  requires  educating  in  such  matters  as  this,  and 
that  he  has  a  great  deal  to  learn  from  the  United 
States  on  such  points.  The  American  will  frankly 
admit  that  he  does  not  build  his  factories  for  pos- 
terity, but  is  content  if  they  last  a  couple  of  genera- 
tions. I  do  not  suggest  that  we  are  incapable  in  Eng- 
land' of  erecting  efficient  ranges  of  factories,  and  1 
trust  that  we  shall  never  erect  buildings  which  will 
depreciate  100  per  cent,  in  fifty  years,  but  there  is  a 
happy  medium  of  design  and  expenditure  in  regard 
to  factorv  construction  which  we  should  endeavor  to 
seek. 

There  is  a  great  deal  that  is  incongruous  in  our 
industrial  works.  A  typical  English  power  plant  re- 
presents the  finest  product  of  human  workmanship, 
and  the  employees,  from  the  chief  engineer  to  the 
humb'.est  stoker,  take  a  pride  in  keeping  it  at  its  high- 
est pitch  of  efficiency  and  scrupulously  clean,  for  to 
their  mechanical  minds  it  is  a  thing  of  beauty;  but 
this  is  ordinarily  housed  without  scruple  in  a  corru- 
gated iron  building,  which  is  not  only  an  eyesore  but 
totally  incapable  of  efficiently  protecting  the  expensive 

•Abstracted  from  a  paper  delivered  at  a  meeting  of  the  Concrete  Institute 
(London). 


machinery  it  contains.  1  ha\  e  in  mind  an  engineer- 
ing works  where  some  new  machine  tools,  very  com- 
plicated and  costly  and  requiring  perfect  conditions 
of  lighting,  space,  and  drive,  are  housed  in  a  cor- 
rugated iron  and  timber-framed  building  which  was 
purchased  and  erected  at  a  cost  of  £60,  having  de- 
viously been  a  gymnasium  in  connection  with  a  boys' 
•club.  It  is  unfortunately  this  type  of  construction 
which  reinforced  concrete  has  to  compete  with  in 
cost,  though  it  is  evident  that  such  a  building  is  dear 
at  any  price  and  possesses  only  one  advantage — name- 
ly, that  it  is  easily  pulled  down  by  the  factory  owner 
when  he  eventually  finds  that  no  adequate  return  on 
the  capital  outlay  of  the  plant  is  possible  under  such 
conditions. 

The  Design  of  Industrial  Buildings 

Among  the  questions  which  frequently  come  be- 
fore an  architect  in  designing  industrial  buildings  is 
the  following: — Whether  the  building  as  a  whole 
should  be  one  storey  or  more  in  height.  This  ques- 
tion is  often  automatically  disposed  of  by  the  cost 
of  land,  the  amount  of  labor  to  be  accommodated, 
and  the  nature  of  the  machinery.  Unless  the  founda- 
tions are  likely  to  prove  abnormally  expensive  it  will 
generally  be  found,  however,  that  the  one-storey  build- 
ing can  be  constructed  the  more  cheaply. 

A  second  important  detail  which  practically  al- 
ways arises  is  the  question  of  eliminating  columns 
or  reducing  their  number  and  plani'^ing  their  position 
to  the  best  effect.  When  the  engineer  does  not  ob- 
ject to  columns  be  sure  he  has  evil  designs  on  them, 
and  ample  strength  should   be   provided  accordingly. 

Other  questions  which  must  infallibly  arise  are 
the  nature  of  the  lighting,  which  must,  for  many  manu- 
facturers, be  from  the  roof.  In  two-storey  buildings 
the  width  of  the  building  is  determined  hereby,  but 
it  is  an  advantage  to  make  the  upper  floor  witli  roof 
light.  Too  much  daylight,  unlike  artificial  light,  can- 
not be  provided,  but  the  increase  of  window  space  will 
add  to  cost  and  complicate  heating  and  ventilation. 
The  north  or  sawtooth  roof  is  always  an  advantage, 
but  is  not  always  worth  the  expense,  costing,  as  it 
does,  10  per  cent,  more  than  an  ordinary  pitched  roof 
in  steel  or  20  per  cent,  more  than  a  flat  roof  in  rein- 
forced concrete. 

With  regard  to  the  clear  height  of  workrooms,  a 
margin  should  be  allowed  over  the  bare  necessity,  as 
it  is  comparatively  cheap  to  add  to  the  height  of  a 
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floor,  and  a  lofty  room  conduces  greatly  to  its  general  nient.    In  such  a  case  brickwork  should  remain  with- 

utility.  out   repair  indefinitely.     This  also  applies  to   stone- 

Aj       ^  J  r\-     A       ^  c    X3  ■   c         1    nr^r,  work  where  not  exposed  to  smoke  and  fumes,  but  the 

Advantages  and  Disadvantages    of    Remforced    Con-  ,  ^.„„„  ;^  ^^  ,Lf^;-.*«>^  *i,-.»   *        j       ^  i     r    \i 

Crete  tor  Factory  Construction  in  Comparison  with  "'^  °d,',',°J'  '"  '*"  restricted  that  it  need  not  be  further 

the  Prevailing  Methods  of  Construction.  ;^i^h   regard  to  the  use  of  steel-frame  construe- 
The  serious  competitors     of     reinforced  concrete  tion,  1   strongly  believe  that,  as  carried  out  at  pre- 
which  are  at  present  before  the  building  world  are  as  sent,  it  is  liable  to  serious  depreciation,  and  it  has  the 
follows: —  very  great  disadvantage  in  that  this  depreciation  can- 
Brick,  steel,  and  cast-iron,  wood,  sheet-iron,  and  »ot  be  guarded  against  or  amended.     A  very  large 
metal    lathing   and   plastering,   tiling,   terra-cotta,   or  number  of  buildings  are  erected  where  the  steel  con- 
similar  slabbing  and  casing,  and  a  number  of  patent  struction  is  cased  in  brickwork  with  no  special  pre- 
forms of  construction  too  numerous  to  mention  and  cautions  taken  to  protect  the  steelwork  permanently 
most  difficult  to  classify,  most     of     which,  however,  against  rusting.     The  continental  system  of  building 
come  within  the  scope  of  reinforced  concrete  in  one  "P.  with  steel  construction  and  filUng  the  panels  with 
or  more  respects  brickwork,  leaving  the  construction  of  steelwork  ex- 
It  is  exceedingly  difficult,  if  not  impossible,  to  defi-  P«sed  and  painting  same,  is,  of  course,  liable  to  de- 

•^*i  ^i,  t-  „■        £  ti  preciation,  which  must  invanablv  destrov  the  struc- 

nitely  pronounce  on  the  comparative  economies  of  the  i         •     ^,  r  ^-  ^   utaLiu^i    mc  aiiuc 

c  ■  ^-1  .  1^1  t;-  ture  in  the  course  of  time, 

foregoing  materials,  and  we  can  only  take  specific  in- 

stances  and  endeavor  to  generalize  from  these.     1  am  ^"^  various  forms  of  patent  slabbings  for  walls 

able  to  give  a  case  where  competitive  prices  were  oh-  ^"^  ''oo'^  depend  entirely  upon  an  applied  outer  sur- 

tained  for  a  building,  which  is  of  a  fair  size,  straight-  ^^^^>  ^"^  "o  such  construction  is  found  to  be  really 

forward,  and  a  really  useful  one  for  this  comparison,  pemuinent.      It   is   always   liable    to   cracks,   through 

In  this  case  alternative  schemes  were  prepared  in  the  ^^'J^'^  the  moisture  can  penetrate  and  attack  the  body 

fullest  detail  and  competitive  prices  obtained.    The  re-  o^  ^'^^  w^''^'  ^"^  the  failure  of  the  casing  rapidly  fol- 

sults  were  as  follows : —  lows. 

Per  Considering,  therefore,  the  claims     of     reinforced 

cent,  concrete,  without  wishing  to  be  unduly  enthusiastic, 

1.  For   a  steel-frame   building   with   brick  walls,   corru-  I   think  it   may   be   reasonably   asserted   that,  after  a 

gated  iron  roof  (two-thirds  north  light),  wood  joists  lengthy  trial  and  the  closest  scrutiny  of  our  chemists, 
and  boards  on  steel  bearers  to  galleries,  and  patent  architects,  engineers,  and  constructors,  reinforced  con- 
glazing  to  roofs,  the  cost  was 100  crete  is,  practically  speaking,  free  from  depreciation 

2.  For  a  reinforced  concrete  building  with  roofs  as  last.      92  if  constructed  according  to  the  latest  approved  prac- 

3.  As  last,  but  with  concrete  roofs,  part  flat,  part  with  tice. 

north  lantern  lights,  but  with  brick  panel  walls..       8'J  Fire-Resisting   Properties 

4.  As  No.  1,  but  with  corrugated  iron  walls 8i)  The   fire-resisting   properties   of   various   forms   of 

5.  Wholly  in  reinforced  concrete 88  construction  are  of  paramount  importance  in  factory 

The  building  was  actually  carried  out  in  reinforced  buildings.  The  effect  of  fire-resisting  construction  in 
concrete,  including  the  gutters,  down  pipes,  roofs,  reducing  insurance  premiums  is  but  a  small  matter 
walls,  foundations,  and  every  detail  where  it  was  pos-  compared  with  the  damage  which  ensues  to  a  busi- 
sible  for  this  material  to  be  used.  I  may  say  that  in  ness  owing  to  the  extreme  dislocation  caused  by  a  fire. 
this  case  there  were  no  special  circumstances  whatso-  which  no  insurance  can  ever  cover,  for  we  have  to 
ever  in  favor  of  reinforced  concrete;  indeed,  the  ques-  consider  the  financial  loss  in  the  shape  of  buildings, 
tion  of  the  supply  of  aggregate  was  a  very  difficult  plant,  and  machinery  ruined,  the  destruction  of  office 
one,  as  it  had  to  be  brought  from  25  to  30  miles  by  documents  which  cannot  be  replaced,  and  the  per- 
rail.  In  my  experience  I  have  found  that  the  forego-  manent  loss  of  many  skilled  workmen  who  are  thrown 
ing  figures  will  apply  to  all  classes  of  ordinary  build-  temporarily  out  of  work,  and  the  occasional  terrible 
ings  costing  more  than,  say,  £2,000.  A  building  of  loss  of  life.  Tiie  output  of  a  firm  is,  moreover,  tern- 
less  cost  will,  generally  speaking,  be  found  cheaper  in  porarily  paralyzed,  the  normal  trend  of  bu.siness  is  dis- 
some  other  form  of  construction,  and  I  believe  walls  organized  for  a  considerable  period,  and  the  eventual 
will  nearly  a'.ways  be  found  cheaper  in  brick  panels  effect  is  that  the  insurance  company  will  not  reinsure 
than  in  concrete  slabs.  at  the  same  rates. 

„  .  Nothing  is,  of  course,  fireproof,  but  we  have  to 

Maintenance  ^^^^  ^^^  ^1^^  nearest  approach  to  this  ideal.     Ordinarv 

The  freedom  of  concrete  from  deterioration  permits  reinforced  concrete  construction  is  as  efficient  a  fire 

of  savings  in  maintenance  charges.    These  are  exceed-  resister  as  can  be  found.    The  metal  is  naturallv  guard- 

ingly  great  in  large  series  of  factory  buildings,  and  ed  against  bv  the  concrete  covering.    There  is'nothing 

can  never  be  shown  on  paper.     Maintenance  means  combustible 'about  the  construction;  it  is  not  liable  to 

more   than   merely  guarding  against   the   ravages  of  exercise  a  dangerous  thrusting  or  overturning  action, 

time.     The  necessity  for  maintenance  implies  decay;  even    when    heated    and    suddenly    cooled.      It   is,   of 

the  maintenance  costs  are  a  dead  loss,  and  mainten-  course,  liable  when  quenched  with  a  strong  shower 

ance  is  in  itself  a  thankless  job  owing  to  the  fact  that  of  cold  water  to  have  the  covering  of  slabs  and  beams 

it  is  simply  patched-up  work,  merely  staving  off  the  either  flake  off  or  disintegrate.     It  is  rarely  or  never 

inevitable,  which  every  year  becomes  at  once  more  found  that  any  of  the  concrete,  beyond  the  covering 

onerous  and  more  useless.  to  the  reinforcement,  suffers  anj'  irreparable  damage. 

There  is  no  material  that  I  know  of  where  main-  Any  such  covering  can  be  broken  away  where  loose 
tenance  is  not  necessary.  Good  brickwork  is  perhaps  and  the  building  restored  after  the  conflagration.  It 
as  free  from  this  as  any  material  provided  the  bricks  can  therefore  be  fairly  claimed  that  for  factory  con- 
are  carefully  selected,  well  built,  and  pointed  in  ce-  struction,  which  requires  a  high  standard  for  fire  re- 
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sistance,  reinforced  concrete  can  rival  any  other  com- 
parable method  of  construction. 

A  further  consideration  which  applies  mainly  to 
warehouse  buildings  is  the  importance  of  affording 
the  utmost  floor  space  for  the  storage  of  goods.  Con- 
struction in  London  is  exceedingly  onerous  in  this 
respect.  Matters  have  been  made  considerably  easier 
by  the  steel-frame  amendment  of  the  London  Building 
Act,  but  it  cannot  be  denied  that  a  considerable  en- 
croachment on  floor  space  can  be  avoided  by  the  use 
of  reinforced  concrete  walls  and  supports. 

The  objection  to  reinforced  concrete,  as  compared 
with  steel  and  cast-iron,  in  respect  to  posts  and  col- 
umns is  that  the  floor  space  occupied  is  considerably 
more. 

It  should  be  remembered  that  if  a  steel  stanchion 
is  insulated  against  fire  it  would  be  practically  as  great 
in  sectional  area  as  a  concrete  column. 

Adaptability 

Perhaps  the  unique  merit  of  reinforced  concrete 
lies  in  its  extraordinary  adaptability.  There  is  no 
other  building  material  which  can  be  put  to  such  ex- 
traordinarily diverse  uses  without  unwarrantable  ec- 
centricity or  expense.  The  value  of  a  material  which 
can  be  used  for  practically  any  purpose  which  may 
arise  in  the  construction  of  the  wide  variety  of  build- 
ings comprised  in  industrial  works  need  hardly  be  di- 
lated upon.  The  practical  economy  of  such  a  materia! 
is  also  evident.  Provided  there  are  no  insurmount- 
able difficulties  in  getting  on  to  the  site  steel  rods, 
timber,  gravel,  and  cement,  we  have  at  hand  consti- 
tuents which  are  capable  of  being  moulded  into  any 
shape  and  resisting  any  strain  and  fulfil  purposes 
which  collectively  would  require  the  use  of  a  large 
number  of  different  materials.  In  the  ingredients  of 
reinforced  concrete  there  is  nothing  which  cannot  be 
readily  obtained  in  the  most  remote  locality  of  the 
kingdom.  In  my  own  experience,  in  places  ten  or 
more  miles  from  the  nearest  station,  concrete  work  al- 
ways competed  in  point  of  economy  with  any  other 
permanent  form  of  construction,  and  wherever  eccen- 
tric designs  are  to  be  carried  out  a  plastic  material  will 
always  hold  its  own  with  a  material  which  has  to  be 
wrought  into  shape.  And,  indeed,  it  is  difficult  to  con- 
ceive any  form  of  building  construction  which  it  is  nol 
possible  to  carry  out  with  reasonable  economy  in  re- 
inforced  concrete. 

Speed  of  Execution 

Following  on  the  adaptability  of  reinforced  con- 
crete is  the  speed  with  which  construction  can  go  fo'- 
ward.  If  a  contractor  will  lay  down  a  well-considered 
and  efficient  plant  the  rapidity  with  which  a  concrete 
job  can  go  forward  is  remarkable.  A  larger  number 
of  workmen  (mostly  unskilled  labor)  can  be  usefully 
employed,  and  the  building  as  a  whole  can  be  proceed- 
ed with  uniformly  and  in  a  manner  which  simplifies 
supervision.  Should  it  be  found  desirable  in  a  stet! 
or  iron  construction  to  make  alteration,  time  is  lost 
in  waiting  for  the  various  revised  members  to  be  de- 
livered. With  reinforced  concrete  such  deviations  can 
readily  be  made. 

Artistic  Design 

An  objection  which  is  often  urged  against  con- 
crete buildings,  which  does  not  apply  to  brickwork 
or  the  usual  form  of  construction,  is  that  it  is  by  na- 
ture unsightly.  If  appearance  is  an  object  in  a  rein- 
forced concrete  building  I  do  not  hesitate  for  a  mo- 
ment to  say  that  a  very  agreeable  effect  can  be  ob- 


tained by  perfectly  legitimate  and  economical  means. 
Those  interested  in  the  possibilities  of  beauty  in  re- 
inforced concrete  will  do  well  to  read  Professor  Beres- 
ford  Pite's  paper  published  in  the  Transactions  of  this 
Institute,  Vol.  III. 

Another  objection  wliicii  may  be  held  against  re- 
inforced concrete,  especially  for  factory  construction, 
is  the  great  difficulty  of  making  alterations  which  may 
be  found  necessary  for  various  reasons,  such  as  an  ex- 
pansion of  business.  l>ut,  in  the  first  place,  a  success- 
ful factory  owner  should  be  able  to  see  so  far  ahead 
that  i^ossible  extensions  can  be  provided  for  at  the 
outset ;  secondly,  that  the  practice  of  installing  depart- 
ments into  buildings  not  intended  for  their  use  always 
produces  inefficiency  and  undue  expense;  and,  thirdly, 
that,  assuming  the  building  has  to  be  altered  owing 
to  circumstances  which  no  brain  could  have  foreseen, 
such  extensions  and  alterations  are  not  impossible. 
Even  if  the  expense  of  same  is  abnormal  it  is  one  of 
those  factors  which  every  shrewd  business  man  will 
be  prepared  for,  for,  in  the  same  way,  he  has  frequent- 
ly to  t,hrow  on  the  scrap-heap  a  valuable  machine 
which  has  been  supplanted  by  something  which  saves 
more  time  or  labor  in  output. 

It  cannot  be  denied  that  concrete,  when  it  has  set- 
tled down,  is  an  exceedingly  tough  material,  but  the 
great  strength  to  which  this  material  attains  should 
hardly  be  urged  as  an  objection  to  its  use. 

Fixing  Plant 

The  one  great  advantage  of  structural  steel  in 
factory  construction  is  the  ease  with  which  machinery 
can  be  fixed  to  the  steel  members.  That  this  use  is 
often  turned  into  abuse  is  beside  the  point,  but  I  have 
frequently  heard  engineers  state  that  they  prefer  steel 
to  reinforced  concrete  for  this  reason.  A  little  fore- 
sight will  enable  an  architect  to  meet  this  objection 
with  satisfaction  to  the  factory  owner.  If  an  engineer 
desires  to  fix,  say,  a  light  motor  he  does  not  hesitate 
to  drill  a  steel  stanchion  or  girder  as  may  be  necessary 
to  get  a  good  fixing.  By  drilling  two  holes  1  inch  in 
diameter  in  a  girder  he  reduces  a  section  as  indicated 
on  the  diagram,  whereas  similar  fixing  on  a  concrete 
beam  in  theory  has  no  effect  upon  the  strength  of  the 
])eam.  In  this  respect  concrete  is  advantageous,  and  it 
is  at  least  as  cheap  as  drilling  in  steel. 

The  bulk  of  a  concrete  member  is  so  comparatively 
large  in  relation  to  a  rolled  steel  member  of  equiva- 
lent strength  that  the  resulting  damage  of  cutting  in- 
to such  member  is  proportionately  reduced.  Compar- 
ing the  members  shown,  the  sectional  areas  of  the  steel 
joist  and  of  the  concrete  -beam  are  in  the  proportion 
of  1  to  7  for  equivalent  strengths.  It  is  obvious,  there- 
fore, that  the  concrete  member  will  stand  much  more 
mutilation  without  jeopardising  its  strength  than  the 
steel  joist.  Provision  should  and  can  readily  be  made, 
therefore,  for  fixing  to  soffits  of  slabs  or  beams. 

A  simple  means  of  providing  for  light  fixings  is 
obtained  by  casting  a  groove  in  the  beams  and  col- 
umns, so  that  a  fixing  can  be  obtained  with  the  great- 
est ease  without  in  any  way  having  to  go  into  the 
concrete.  For  gas  or  water-pipes  and  mains  or  cables 
of  any  description  this  fixing  is  very  simple,  and  a 
good  engineering  job ;  again,  the  indiscriminate  fixing 
of  shafting  to  walls  is  accompanied  with  greater  safety 
on  reinforced  concrete  slabs  than  on  brickwork,  which 
is  liable  to  give  along  the  joints,  and  the  weight,  of 
course,  is  not  so  evenly  distributed. 

The  low  thermal  conductivity  of  concrete  gives  it 
an  advantage  over  the  ordinary  forms  of  roofing,  apart 
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lioiit  ollifi'  considerations.  The  usual  prfiaiiliDn^ 
taken  are  to  construct  a  roof  of  timber  witli  tliick 
l)oardinfj  overlaid  with  felt,  upon  which  are  placed 
battens  and  counter-liattens  and  thick  slatiny;.  This 
forms  a  fairly  effective  insulation,  but  the  construc- 
tion is  at  least  as  expensive  as  a  concrete  Hat  asphalt- 
ed.    I'or  Hat  roofs  and  in  all  places  where  exposed  to 


(lamp  oi  waici  pioMiic  cuiicjcic  can  i»c  made,  with 
due  care,  absolutely  waterproof,  and  a  very  valuable 
and  convenient  arranj>;ement  which  is  now  often  adopt- 
ed is  to  construct  concrete  roofs  with  high  parapet 
walls  and  utilize  them  for  water  storage.  Fliis  has  a 
further  advantage  that  the  water  is  generally  .ii  -i  fnw 
vcnient  height  to  be  drawn  off  under  pressure 


A  Practical  Discussion  of  Reinforced 
Concrete   Pavements 


By  B. 

Tl  Hi  lurniation  of  cracks  in  concrete  pavements 
is  tlie  conspicuous  fault  of  a  type  of  pave 
ment  low  in  first  cost,  offering  slight  resist- 
ance to  traffic,  while  preserving  a  satisfactory 
traction,  even  on  steep  grades,  and  possessing  a  higa 
sanitary  value.  Cracking  ma}'  be  induced  by  tliree 
factors — poor  foundations,  contraction  during  the  set- 
ting period  and  natural  expansion.  Ihe  commonly 
used  metliod  of  hindering  cracking  is  by  building  tlie 
pavement  in  small  units,  with  joints,  but  this  is  ex- 
pensive and  the  joints  are  unsigiitly  and  not  durable. 
Even  when  protected  by  steel  plates,  the  line  of 
cleavage  is  tne  weak  portion  of  the  wearing  surlace, 
and  it  is  there  lliat  deterioration  first  occurs. 

Steel  reinforcement,  though  its  use  lor  paveiiicni 
dates  back  only  three  or  four  years,  appears  capable 
of  preventing  the  formation  of  cracks  under  all  con- 
ditions when  properly  proportioned  and  placed,  fn 
1913  at  least  lifty-six  municipalities  contained  con- 
struction of  this  type,  one  and  two-course  pavements 
being  about  equally  divided.  The  performance  of 
these  pavements  indicates  the  ability  of  reinforce- 
ment to  counteract  the  principal  causes  of  cracking. 

Theory  of  Pavement  Reinforcement 
Consider  those  pavements  that  will  be  laid  on  a 
questionable  foundation.  The  necessity  for  reinforce- 
ment to  give  structural  strength  to  the  slab  is  evident, 
regardless  of  whether  the  foundation  is  poor  in  spots 
or  over  the  entire  area.  If  the  foundation  consists  of 
tilled  material,  it  is  almost  impossible,  even  by  the 
use  of  a  heavy  road  roller,  to  prevent  future  settle- 
ment, and  no  one  can  tell  at  what  points  the  settling 
will  occur. 

An  excellent  example  of  this  class  of  work  is  shown 
by  a  pavement  built  on  spongy  land  in  Oakland,  Gal. 
— a  6-in.  slab  reinforced  near  tiie  bottom  with  a  steel 
mesh,  the  type  most  commonly  used.  Upon  especial- 
ly soft  spots  a  second  thickness  of  the  wire  fabric  was 
laid  at  right  angles  to  the  other.  This  roadway  is 
giving  good  service  under  a  heavy  traffic. 

In  tiie  construction  of  country  roads  a  part  of  the 
metal  will  usually  extend  outside  the  old  beaten  track, 
and  therefore  the  foundation  will  be  more  compact 
under  the  center  portion.  Kven  if  the  center  be  scan- 
tied  and  rerolled  it  will  be  almost  impossible  to  se- 
cure a  uniform  result.  This  condition  in  itself  will 
allow  a  settlement  at  the  outer  edges  and  cracks  will 
form  longitudinally  unless  suitable  reinforcement  be 
used  near  the  top  of  the  pavement.  When  a  pave- 
ment contracts  in  setting  or  because  of  a  reduction 
in  temperature,  cracks  will  form  at  more  or  less  reg- 
ular intervals,  the  distance  between  them  depending 
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largely  upon  the  tensile  strength  of  the  concrete,  it 
IS  lor  this  reason  that  many  engineers  advocate  a 
delinite  close  spacing  of  expansion  joints.  At  the 
same  time  they  concede  that  these  joints  are  the  weak 
spots  in  the  pavement ;  if  some  otiier  method  of  con- 
struction could  be  used,  therefore,  so  that  the  num- 
ber of  these  joints  could  be  reduced,  its  merits  should 
i)e  studied. 

Position  of  Reinforcement 

As  concrete  in  itself  has  no  dependable  tensile 
strength,  it  is  necessary  to  include  a  reinforcement 
to  supply  this  deticiency.  For  several  reasons  the 
practice  has  been  to  place  this  reinforcement  near  the 
top  of  the  slab.  For  a  two-course  pavement  the  logi- 
cal position  is  between  the  base  and  wearing  courses, 
where  it  will  not  only  resist  expansion  and  contraction 
of  the  entire  slab  but  will  also  act  as  a  connecting  link 
between  two  bodies  of  concrete  having  a  ditterent 
mixture  of  the  ingredients  and  will  prevent  the  forma- 
tion of  cracks  along  the  crown.  F"or  single-course 
work  the  reinforcement  is  usually  placed  about  2  in. 
below  the  surface.  Although  this  type  is  called  single 
course,  it  must  of  necessity  be  placed  in  the  layers  in 
order  to  include  the  reinforcement. 

The  amount  of  reinforcement  to  use  may  vary 
with  conditions,  but  the  limited  practice  suggests  tha' 
for  country  roads,  if  the  expansion  joints  are  placed 
not  more  than  30  ft.  apart,  sectional  areas  of  .049  sq. 
ill.  per  foot  of  width  crosswise  and  .038  sq.  in.  length 
wise  of  the  pavement  will  furnish  sufficient  resistance 
to  prevent  cracks  due  to  shrinkage  during  setting,  ex 
pansiou  or  contraction  from  temperature  changes,  or 
any  ordinary  inequality  of  the  foundation  soil. 

Spacing  of  Joints  ^ 

The  subject  of  proper  spacing  of  expansion  joints 
should  be  studied  in  connection  with  the  considera- 
tion of  the  reinforcement,  for  the  reason  that  tlu 
greater  the  spacing  of  joints  the  greater  should  be  the 
amount  of  longitudinal  steel. 

I'ast  experience  points  to  the  fact  that  the  prin- 
cipal change  in  the  length  of  a  concrete  pavement  i> 
a  contraction,  and  the  steel,  although  it  has  approxi 
mately  the  same  coefficient  of  expansion  as  concrete, 
and  will  therefore  change  in  length  about  the  sanu 
amount,  will  prevent  the  shortening  cflfect  from  being 
localized  at  delinite  intervals  and  will  distribute  the 
total  change  into  innumerable  small  cracks  that  will 
not  decrease  the  wearing  qualities  of  the  finished  pave 
ment.  If  the  expansion  joints  are  spaced  at  a  greater 
distance  than  30  ft.  the  amount  of  longitudinal  steel 
should  be  increased  to  at  least  .1  sq.  in.  per  foot  widtli 
for  spacing  up  to  100  ft.,  and  the  writer  thoroughly 
believes  that  by  the  addition  of  a  sufficient  amount 
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jf  long^itudinal  steel  reinforcement  it  would  be  pos- 
sible to  construct  a  roadway  without  any  expansion 
ioints. 

For  street  pavements  the  early  practice  was  to 
use  a  very  light  reinforcement,  but  the  more  recent 
ones  have  made  use  of  a  heavier  material,  even  for 
close  spacing  of  expansion  joints.  In  fact,  the  tend- 
ency now  is  to  increase  the  weight  of  reinforcement, 
and  since  this  item  is  small  in  comparison  to  the  total 
cost  of  the  finished  work  it  would  appear  to  be  poor 
economy  to  use,  a  light  material  when  for  a  slight  ad- 
ditional expense  a  proper  construction  can  be  assured. 
The  average  cost  for  the  reinforcement  in  place  ready 
for  concreting  varies  from  7  to  15  cents  per  square 
yard,  dejiending  upon  the  weight  of  reinforcement 
used.  The  same  recommendations  and  the  reasons 
therefore  that  have  been  given  for  necessary  reinforce- 
ment for  country  roads  will  also  apply  for  city  pave- 
ments, with  the  exception  that,  regardless  of  the 
weight  of  reinforcement  used,  expansion  joints  vvill 
be  required  at  all  street  and  alley  intersections  or 
wherever  connected  with  any  permanent  rigid  con- 
struction. » 


Method  of  Laying  a  Concrete  Floor 

TOO  much  care  cannot  be  exercised  in  preparing 
the  foundation  for  a  concrete  floor,  comments 
a  writer  in  The  Building  Age.  This  should 
always  be  well  drained,  and  firmed  to  a  depth 
of  from  6  to  8  in.  below  the  concrete.  It  pays  to  tamp 
this  foundation  thoroughly  before  putting  on  tlie  mix- 
ture. If  the  soil  contains  a  great  deal  of  clay,  it  may 
be  necessary  to  remove  part  of  it  and  to  fill  ni  with 
broken  stone,  gravel  or  cinders  to  within  4  or  6  in.  of 
the  proposed  finished  surface,  depending  upon  the 
thickness  of  the  floor.  Blind  drains  of  coarse  gravel  or 
tile  may  be  laid  from  the  lowest  points  in  the  excava- 
tion to  carry  ofif  any  water  that  may  accumulate  be- 
neath the  structure. 

For  the  construction  of  the  ordinary  stable  or  barn 
floor,  which  is  not  to  carry  any  great  weight,  the  fol- 
lowing proportion  is  to  be  recommended  for  the  con- 
crete base,  says  H.  M.  Bainer,  of  the  Colorado  Agri- 
cultural College:  One  part  cement,  2^^  parts  clean, 
sharp  sand,  and  5  parts  loose  gravel  or  broken  stone. 
This  should  be  finished  on  the  surface  with  a  1  to  IJ/^ 
in.  layer  of  a  mixture  of  1  part  cement  and  IJ^  to  2 
parts  of  clean,  sharp  sand.  The  total  thickness  of  this 
floor  must  be  from  5  to  8  in.,  depending  upon  the  load 
it  is  to  carry. 

For  engine  foundations,  floors,  or  driveways  over 
which  heavy  loads  pass,  the  following  proportion  is  to 
be  recommended  :  One  part  cement,  2  parts  sand,  and  4 
parts  broken  stone  or  gravel. 

Constructing  Large  Floors 

For  all  large  floors,  it  is  advisable  to  place  the  con- 
crete in  sections  not  to  exceed  6  ft.  square.  This  may 
be  done  by  placing  a  2-in.  plank  of  a  width  equal  to 
the  desired  thickness  of  the  floor  on  edge,  as  a  box  in 
which  the  concrete  is  tamped  until  water  begins  to 
show  on  top.  Make  several  of  these  forms,  holding 
the  plank  in  place  by  means  of  stakes  driven  into  the 
surface.  These  stakes  should  be  driven  on  the  outside 
of  the  form  so  that  they  can  be  easily  removed  after 
the  concrete  has  partly  set  and  the  planks  have  been 
taken  out.  Fill  alternate  forms  at  first,  tamping  the 
concrete  thoroughly,  especially  the  edges.  As  soon 
as  the  concrete  has  partly  set,  remove  the  plank  and  fill 


in  the  forms  not  filled  at  first.  Mark  the  side  plank  to 
show  exactly  where  the  joints  come. 

The  finishing  coat  should  be  spread  on  before  the 
concrete  has  set.  To  make  this  of  uniform  thickness 
it  is  best  to  place  either  1-in.  or  yi-in.  wood  strips,  as 
is  desired,  on  top  of  the  concrete,  over  which  a  straight 
edge  may  be  run.  Smooth  with  a  trowel  for  a  smootli 
surface,  or  with  a  wooden  float  for  a  rough  surface. 
Groove  exactly  over  the  joints  of  the  concrete  so  as  to 
level  the  edges  of  each  block.  Do  not  trowel  the  sur- 
face too  much,  as  it  tends  to  separate  the  cement  from 
the  sand  and  injure  the  wearing  surface. 

The  floor  should  be  constructed  with  slope  enough 
to  carry  all  liquids  to  certain  points  from  which  they 
may  be  drained.  Protect  the  new  floor  from  the  direct 
rays  of  the  sun,  currents  of  air,  and  frost;  and  keep 
constantly  moistened  for  several  days.  Water  is  very 
important  in  the  curing  of  concrete  construction,  and 
must  be  liberally  used. 

Use  nothing  but  the  best  cement  that  can  be  ob- 
tained. The  sand  should  be  clean,  sharp  and  not  too 
fine ;  it  should  be  freed  from  loam  or  clay,  as  these 
will  tend  to  destroy  the  adhesive  quality  and  retard  the 
setting  of  the  concrete.  Use  only  pure  water  for  mix- 
ing. Mix  thoroughly.  Water  thoroughly.  Cure 
thoroughly. 


New  Post  Office,  Mount  Pleasant,  B.C. 

THE  new  sub-post  office  which  the  Dominion  De- 
partment of  Public  Works  proposes  to  estab- 
lish in  the  Mount  Pleasant  district,   Vancou- 
ver, during  the  present  year,  will  be  a  substan- 
tial structure  of  dignified  outward  appearance,  possess- 


ProposeO  post  office,  Mount  Pleasant,  B.C.      Architect, 
Mr.  A.  Campbell  Hope,  Vancouver. 

ing  admirable  features  of  design  and  construction. 
Reinforced  concrete  will  be  employed  for  the  construc- 
tion of  the  building,  and  every  precaution  w^ill  be  taken 
to  render  it  absolutely  fireproof.  In  addition  to  the 
exterior  walls,  the  floors,  beams  and  interior  walls 
and  columns  will  be  of  concrete  and  most  of  the  win- 
dows will  be  fitted  with  wired  glass  and  metal  frames. 
The  structure  will  measure  73  x  88  feet  and  will  be 
erected  on  the  corner  of  15th  avenue  and  Main  street, 
a  site,  which  on  account  of  its  commanding  elevation 
provides  an  unobstructed  outlook  over  the  city.    Ac- 
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cording  to  the  limited  details  available,  the  exterior 
facing  of  the  basement  storey  will  be  rusticated  stone 
and  the  succeeding  storey  will  be  faced  with  stone  of 
finer  grain  and  ditil'ercnt  tint  in  strongly-marked  hori- 
zontal courses,  finished  above  the  ground  floor  win- 
dows with  stone  interpreture.  This  will  be  surmount- 
ed by  a  structure  of  faced  brick  having  stone  pilasters 
and  window  trim  with  suitable  carved  and  ornamental 
work.  The  roof  will  be  of  a  non-combustible  material 
with  copper  trim.  Hot  water  heating  and  a  modern 
plumbing  system  will  be  installed.  The  ventilating  is 
to  be  of  the  direct  indirect  type,  with  extraction  fan 
in  the  clock  tower.  The  building  will  be  equipped  with 
a  two-pipe  motor  vacuum-cleaning  system.  The  pub- 
lic space  on  the  main  floor  will  be  fitted  up  in  attrac- 
tive style  with  a  good  class  Canadian  marble  as  a  nine- 
foot  wainscotting  for  the  walls  and  columns.  The  ceil- 
ing and  the  balance  of  the  walls  in  the  post  office  pro- 
per will  be  of  plaster,  and  interlocking  rubber  tile  is  to 
be  used  for  the  floor.  A  marble  staircase  will  lead  from 
this  floor  to  the  offices  in  the  upper  storey.  The  in- 
terior woodwork  has  not  yet  been  decided  upon,  but  it 
is  believed  that  the  Department  will  sanction  the  use 
of  a  finish  of  B.  C.  growth.  Plans  and  specifications 
of  this  building  have  been  completed,  and  it  is  expected 
that  tenders  for  the  construction  wi'.l  be  called  for  dur- 
ing the  coming  spring.  The  estimated  cost  of  the  work 
is  $100,000.  Mr.  A.  Campbell  Hope,  Vancouver,  pre- 
pared the  plans. 

An  estimated  annual  waste  of  $7B0,000  in  the  con- 
struction of  buildings  in  Toronto,  as  the  result  of  un- 
necessary exactions  by  the  building  laws,  is  charged 
by  Prof.  C.  R.  Young,  of  the  engineering  department 
of  the  University  of  Toronto,  in  a  report  recently  pre- 
pared by  him.  According  to  Professor  Young  steel 
construction  costs  from  3  to  8  per  cent,  and  reinforced 
concrete  5  or  10  per  cent,  more  than  it  would  with  rea- 
sonable and  at  the  same  time  safe  specifications. 


building.  Enterprising  measures  looking  lo  the  erection  of 
an  up-to-date  building  will  be  taken  at  once.  The  speeches 
were  enlivened  by  the  interspersion  of  song  and  story. 


At  Leeds  University,  last  month.  Professor  Good- 
man, lecturing  on  "Engineering  Problems  in  the  Pyra- 
mids," referred  to  the  marvellous  accuracy  of  the 
orientation  of  the  Pyramid  of  Cheops,  which  faces  al- 
most exactly  north,  south,  east,  and  west,  and  was 
probably  used  as  an  astronomical  observatory.  The 
granite  and  other  stone  blocks  were  worked  with  cop- 
per chisels,  but  how  the  chisels  were  hardened  nobody 
could  say.  Sir  Benjamin  Baker  and  Sir  John  Aird, 
who  built  the  As.souan  Dam,  agreed  that  Herodotus 
had  made  a  reasonable  estimate  in  stating  that  100,000 
men  were  employed  three  months  a  year  for  twenty 
years,  and  that  4,000  masons  were  constantly  at  work 
preparing  the  stone.  Barracks  had  been  discovered 
which  would  accommodate  about  4.000  men. 


Engineers'  Club  of  Toronto— Annual  Dinner 

Evidences  of  keen  enthusiasm  in  the  constructive  work 
that  is  being  accomplished  by  the  Engineers'  Club  of  Toronto 
were  provided  in  abundance  at  a  representative  gathering  of 
the  members  at  the  annual  dinner  held  on  Thursday,  March 
12,  at  the  headquarters,  94  King  Street  West,  Toronto.  The 
president.  Col.  Van  Nostrand,  occupied  the  chair  and  the 
speakers  included  Messrs.  Willis  Chipman,  L.  V.  Rorke. 
Arthur  Hewitt,  C.  H.  Hcys  and  W.  A.  Bucke.  The  gratify- 
!T!?  announcement  is  made  that  the  directors  have  secured  a 
site  on   University  Avenue  for  the  erection  of  a  new  Club 


The  Principles  of  Efficiency  Engineering  Ap- 
plied to  Highway  Engineering 

By  Frank  B.  Gilbreth,  Consulting  Engineer,  New  York  City* 

IT  is  a  fortunate  thing  for  engineers  that  from  its  very 
start   Scientific  Management  was  understood  to  apply 
to  the  work  of  the  engineer.     It  has  been  the  custom 
for  some  years  to  ascertain  the  science  of  management 
especially  with  shop  work  and  to  believe  that  its  principles 
are  most  successfully  applied  in  manufacturing,  but,  as  the 
breadth  of  the  field  of  application  of  the  principles  of  Scien- 
tific Management  has  become  better  understood,  it  has  been 
realized  that  there  is  no  field  of  activity  to  which  the  prin- 
ciples do  not  apply  and  that  there  is  no  type  of  work,  office 
work,    shop   work,    field    work,    manufacturing,    constructing, 
selling,  advertising,  etc.,  which  cannot  be  done  better,  if  the 
theory    of    Scientific    Management    be    understood    and    the 
I)ractice  of  Scientific  Management  be  applied. 
Principles  Defined      ' 
The   principles   of   Scicntilic   Management   have   been   de- 
lined  by  Mr.  Taylor  as  four: 

].  A   development  of  a   science   for  each   element  of   a 
man's  work,  which  replaces   the  old   rule   of  thumb 
method, 
a.  Scientific  selection  and  training  of  the  workmen. 

3.  Hearty  co-operation  between  management  and  men. 

4.  An  almost  equal  division  of  the  work  and  the  re- 
sponsibility between  the  management  and  the  work- 
men. 

This  order  is  that  of  the  development  of  the  science  of 
management.  For  purposes  of  installation  we  might  change 
the  order  a  little,  and  say  that  we  are  to  do  four  things: 

1.  To  functionalize  the  work  so  that  each  member  of 
the  organization  does  that  part  of  the  work  that  he 
is  best  fitted  to  do. 
3.  To  inculcate  that  spirit  of  co-operation  that  will 
make  each  member  willing  to  do  the  work  that  is 
assigned  to  him. 

3.  To  standardize. 

4.  To  teach  each  member  of  the  organization  so  that 
he  can  best  perform  his  part  of  the  work. 

Having  thoroughly  laid  out  the  problem  on  the  human 
side  and  on  the  material  side,  and  laid  out  a  method  of  attack 
to  the  desired  result,  it  is  necessary,  before  actually  making 
any  changes,  to  insure  the  hearty  co-operation  of  every  mem- 
ber of  the  organization.     This  is  done  by  various  methods. 

1.  By  an  educational  campaign,  by  explaining  so  far 
as  is  desirable  and  desired  the  entire  plan  of  Scienti- 
fic Management  and  the  plan  of  application  to  the 
line  of  work  attempted. 

2.  By  beginning  the  actual  work  so  far  as  is  possible 
on  the  management  side.       This  for  two  reasons. 

(1)  The  management  side  in  the  majority  of  case- 
needs  the  work  most. 

(2)  The  men  will  be  much  more  willing  to  have  tin- 
system  applied  to  them,  if  they  see  it  being  ap- 
plied to  the  management. 

Co-operation,  once  secured,  can  be  held  by  seeing  that 
every  step  is  made  in  the  open  and  by  seeing  that  every  man 
receives  a  suitable,  prompt,  assured  reward  for  everything 
that  he  does. 

Concerning  Standardization 

Having  laid  out  your  plant  and  secured  the  co-operation' 
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Teraltr.  March  2. 1914. 


THE     CONTRACT     RECORD 


34' 


of  your  men,  it  is  necessary  to  standardize.     Standardization 
consists  of  two  parts: 

1.  Securing  a  standard. 

2.  Applying  the  standard. 

I  will  consider  the  application  of  the  standards  first  as 
the  subject  is  less  technical,  and  as  so  many  standards  have 
been  already  established  that  you  will  be  able  to  apply  the 
result  of  the  work  of  others  in  many  cases  before  finding  it 
necessary  to  take  the  actual  measurements  and  find  the  actual 
standards  for  yourself.  Devices,  while  they  must  in  no  way 
be  confounded  with  the  science  of  management,  are  excellent 
in  applying  the  principles  of  standardization.  According  to 
the  rule  just  given — that  work  should  be  done  on  the  man- 
agement side  first — I  will  show  yo  a  few  office  standards 
which  may  be  easily  established  and  which  will  help  the  man- 
agement and  office  force  to  visualize  the  problem  of  stan- 
dardization. In  themselves  these  devices  are  nothing;  as 
showing  the  importance  of  the  principle  of  standardization 
they  mean  a  great  deal.  The  cross-sectioned  desk  with  its 
standardized  equipment,  and  the  arrangement  of  the  various 
drawers  for  the  various  types  of  work  will  not  only  interest 
everyone  about  the  plant,  but  will  so  substantially  cut  down 
the  work  of  all  using  them  as  to  insure  sympathy  with  as 
well  as  interest  in  the  work.  More  than  this,  in  our  personal 
experience  they  have  inculcated  a  spirit  of  "thinking  in  least 
motions,"  a  better  method  of  attack,  which  has  proved  a  most 
valuable  asset.  This  same  spirit  has  been  the  result  of  the 
installation  of  standard  devices  in  the  shop.  I  will  show  you 
the  bulletin  board,  which  applies  both  to  the  planning  and 
the  performing  department,  the  tool  room,  the  tool  stand  and 
the  assembling  packet.  The  bulletin  board  is  universal  in  its 
field   of   application.     There    is   no    one   in   the   organization 


whose  work  may  not  be  handled  on  the  bulletin  board.  It 
thus  serves  as  a  unifying  point  as  well  as  a  standard  method 
of  handling  work.  The  tool  room,  while  actually  operated 
by  but  a  few  men,  afifects  the  work  of  the  entire  performing 
department  and  is  an  admirable  object  lesson  as  to  the  bene- 
lits  of  standardization.  The  assembly  packet,  while  invented 
to  cut  down  the  motions  of  the  assembler  of  a  braider,  illus- 
trates a  principle  of  so  placing  material  that  it  can  be  handled 
with  the  greatest  care  that  is,  as  you  can  readily  see,  appli- 
cable to  every  type  of  work. 

We  will  turn  next  to  the  derivation  of  these  standards. 
They  are  the  result  of  that  accurate  measurement  that  gives 
management  its  claim  to  be  a  true  science.  The  methods  of 
measurement,  as  you  know,  are  time  study  and  motion 
study.  Time  study,  upon  which  the  science  of  measure- 
ment hangs,  is  a  determination  of  the  elementary  unit  times 
necessary  to  perform  an  operation.  Motion  study  is  the  de- 
termination of  the  proper  elements  to  be  timed.  The  two  are 
parts  of  one  whole,  i.e,  accurate  measurement. 

Last,  but  not  least  in  importance,  we  come  to  the  train- 
ing or  teaching  of  the  men.  This  is  done,  directly,  through 
instruction  cards  and  through  the  functional  foremen,  who 
are  all  specialist  teachers;  and,  indirectly,  through  the  in- 
stallation of  Scientific  Management  itself.  Everyone  in  the 
entire  organization,  management  and  men  alike,  if  the  instal- 
lation have  been  properly  done,  becomes  interested  in  the 
science  of  management  and  in  the  method  of  attack  which  it 
employs.  This  interest  is  the  greatest  educative  force  in 
Scientific  Management.  If  you  develop  this  interest  in  the 
subject,  the  application  of  the  principles  of  the  science  of 
management  to  your  specialty  is  bound  to  result  not  only  in 
success  to  you  individually  but  to  the  profession  to  which 
you  devote  your  lives. 


MAINLY    CONSTRUCTIONAL 

EAST  and   WEST  —  FROM  COAST  to  COAST 


EASTERN  CANADA 

A  supplementary  vote  of  .$100,000  is  to  be  made  to  Leam- 
ington for  the  building  of  a  breakwater  outside  the  harbor 
in  Lake  Erie. 

Montreal  building  work  upon  wliich  tenders  closed  last 
week  included  a  college  building  estimated  to  cost  $400,000 
for  Layola  College. 

Mr.  M.  H.  Braden  is  the  contractor  for  the  three-storey 
customs  house  building  to  be  erected  at  Fort  William,  Ont., 
at  a  cost  of  $175,000. 

The  new  R.  C.  church  at  Chicoutimi,  Que.,  erected  at  a 
cost  of  $335,000,  according  to  the  plans  of  Mr.  R.  P.  Lemay, 
Quebec,  is  nearing  completion. 

The  National  Amateur  Athletic  Association  of  Montreal, 
Que.,  have  plans  in  hand  for  a  new  club-house  estimated  to 
cost  a  quarter  of  a  million  dollars. 

If  the  plans  of  Montreal  Agencies,  Limited,  materialize, 
another  apartment  house  will  be  erected  in  Montreal  this 
season  at  a  cost  of  $1,000,000. 

The  steel  work  of  the  new  post-office  at  St.  John,  N.B., 
is  completed.  The  estimated  cost  of  the  building  is  $500,000. 
Mr.  G.  E.  Fairweather,  of  St.  John,  is  the  architect. 

•  The  million-dollar  carbide  plant  at  Welland,  Ont.,  which 


is  being  erected  fur  the  L'nion  C  arbidc  Company  by  the  Lack- 
awana  Bridge  Company,  liufifalo,  N.Y.,  is  nearing  completion. 
Sydney,  N.B.,  is  to  have  a  $125,000  technical  school  for 
which  preliminary  plans  have  been  prepared  by  Professor 
1".  H.  Sexton,  acting  on  the  instructions  of  the  Board  of 
Education. 

The  Algoma  Steel  Corporation,  Limited,  Sault  Ste. 
Marie,  will  receive  tenders  about  May  1  for  open  hearth  fur- 
naces at  Steelton,  Ont.  The  cost  of  the  work  is  placed  at 
$350,000. 

The  Starrett  Company,  Detroit,  Mich.,  liave  the  contract 
for  the  new  factory  buildings  of  the  Canadian  Alkali  Com- 
pany, Limited,  to  be  erected  at  Sandwich,  Ont.,  at  a  cost  of 
$3,000,000. 

Montreal  contractors  will  be  asked  to  tender  next  month 
on  an  apartment  house  for  which  Messrs.  Gauthier  & 
Daoust,  architects,  have  prepared  the  plans.  The  cost  is 
placed  at  $200,000. 

Mr.  A.  E.  Anderson,  Montreal,  is  the  architect  for  two 
stores  and  a  theatre  to  be  erected  at  St.  John,  N.B.,  at  a  cost 
of  $130,000.  Tenders  for  the  work  have  been  submitted  and 
are  now  under  consideration. 

The  parish  of  St.  Eusebe  de  Verceil,  Montreal,  is  con- 
templating  the   erection   of  a   church   at   a   cost   of   $150,000. 
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The   architects,    Messrs.    Beaugrand,    Cliampagne   &   Chene- 
vert,  will  call  for  tenders  about  May  1. 

Excavation  work  has  been  commenced  on  St.  Paul's  new 
club  house  on  the  north  side  of  Queen  Street  East,  Toronto. 
The  structure  will  cost  between  $40,000  and  $50,000. 

Building  permits  issued  in  Hamilton  for  the  month  of 
February  amounted  to  $lC:i,100  as  against  $153,500  for  th-; 
corresponding  period  of  last  year.  The  increase  for  Febru- 
ary  is  $48,000  over   that  of   the   same  month   in   1912. 

From  the  report  of  the  Minister  of  Public  Works  wc 
learn  that  the  expenditure  on  permanent  bridges  in  New 
Brunswick  during  the  year  was  $535,123.  On  railway  roads 
and  bridges  the  outlay  totalled  $,il9,565.  The  expenditure 
on  roads  was  $272,500. 

During  the  year  1913,  200,000  tons  of  gypsum  were  ship- 
ped from  Windsor,  N.S.,  to  New  York.  This  year  it  is  ex- 
pected the  output  will  be  increased  considerably,  and  every- 
thing points  to  the  fact  that  the  industry  is  growing  rapidly 
in  that  part  of  the  Maritime  Provinces. 

According  to  a  recent  report  approximately  sixty  mil- 
lion dollars  is  available  for  the  improvement  of  the  roads  of 
the  Dominion,  of  Canada  during  the  present  year.  Of  this 
sum  more  than  half  is  available  for  expenditure  from  appro- 
priations made  by  the  legislature  to  the  various  provinces. 

The  hydro-electric  radial  field  day  convention  passed 
resolutions  at  London,  Ont.,  on  March  5,  calling  upon  the 
Dominion  Government  to  assist  the  hydro  railway  scheme 
to  the  extent  of  $6,400  a  mile,  and  requesting  that  the  plans 
for  furthering  the  deep  waterways  projects  be  favorably 
acted  upon. 

The  emptying  of  the  Lachine  Canal  which  took  place 
this  year  a  month  earlier  than  usual,  to  allow  work  on  a 
power  plant  at  Cote  St.  Paul's  to  be  carried  on  by  the  gov- 
ernment, is  said  to  have  resulted  in  serious  inconvenience  to 
several  manufacturers  whose  plants  are  located  on  the  banks 
of  the  canal. 

Mr.  B.  C.  Munnings  is  contractor  for  the  new  revolving 
flash  light  which  the  Dominion  Government  has  decided  to 
place  in  Goderich  harbor.  The  old  light-house  which  was 
erected  over  eighty  years  ago  is  being  partially  demolished 
to  accommodate  the  new  structure.  Mr.  K.  G.  Eagan,  of 
Ottawa,  is  in  charge  of  the  work. 

The  inland  marine  interests  in  Montreal  are  considering 
the  desirability  of  constructing  a  new  drydock  in  the  canal 
basin,  claiming  that  the  present  drydock  is  not  large 
enough  to  accommodate  the  present  boat  traffic  on  the 
canals.  The  project  is  at  present  in  the  hands  of  the  harbor 
and  navigation  committee  of  the  Board  of  Trade. 

A  law  suit  has  been  begun  in  the  Brooklyn  supreme 
court  by  Mr.  Walter  G.  A.  Hemming  against  Mr.  James  B. 
Craven,  an  engineer,  for  half  interest  in  the  contract  given 
by  the  Canadian  Government  to  Mr.  Craven,  to  improve  St. 
John  harbor.  The  contract,  which  involves  about  $3,000,000, 
was  subsequently  assigned  to  the  Norton-Griffiths  Company 
of  England. 

Mr.  Harris,  city  commissioner  of  Toronto,  has  supplied 
plans  for  renewing  the  bridges  on  Strachan  Avenue  over  the 
C.  P.  R.  and  G.  T.  R.  tracks,  and  raising  the  elevation  of  the 
roadway  sufficiently  to  give  a  standard  Dominion  clearance  of 
23  ft.  6  in.  over  the  base  rails.  The  estimated  cost  of  the 
work  is  placed  at  $114,300,  and  debentures  have  been  author- 
ized for  $58,200. 

A  deputation  from  New  Ontario  waited  upon  the  Do- 
minion Government  recently  to  urge  the  taking  of  steps  to 
develop  the  deposits  that  are  scattered  through  the  Lake 
Superior  country,  and  also  to  assist  the  iron  industry  in  that 
part  of  Canada.    The  deputation,  which  was  headed  by  the 


mayor  of  Sault  Ste.  Marie,  represented  the  associated  boards 
of  trade  of  northern  Ontario. 

Over  thirty  architects  from  Toronto,  New  York,  Otta- 
wa, Montreal,  Shcrbrooke,  Three  Rivers  and  Quebec,  are 
likely  to  submit  competitive  plans  for  the  new  fireproof- 
concrete  grand  stand  which  the  Quebec  Exhibition  Commis- 
sion are  about  to  erect  at  an  estimated  cost  of  about  $100,000. 

Engineering  and  building  interests  were  strongly  repre- 
sented at  the  annual  dinner  of  the  Technology  Club  of 
Lower  Canada  held  in  Montreal,  .^mong  the  toasts  were 
"Building  Construction  along  the  C.  P.  R.,"  responded  to  by 
T.  E.  Videtto;  "Electrical  Engineering  in  Canada,"  W.  J. 
(J'Leary;  "Transportation  Problems  in  Canada,"  Prof.  Keay; 
"Tunnel  Work  in  Canada,"  S.  P.  Brown;  "Pleasures  of  Muni- 
cipal Engineering,"  G.  R.  Heckle;  and  "Montreal  .Xrchitec- 
turc,"  G.  T.  Hyde. 

Mr.  Beckwith,  assistant  government  engineer,  was  in 
North  Sydney,  N.S.,  recently,  consulting  with  the  resident 
engineer  regarding  the  location  of  the  proposed  new  bridge 
line  of  the  Intercolonial  Railway  from  that  town  to  I^eitches 
Creek.  New  deep  water  terminals  are  also  to  be  built  at 
Sydney  and  in  connection  with  both  projects  surveys  arc 
being  made  with  a  view  to  preparing  estimates  of  cost  of 
construction.  Reports  and  recommendations  will  be  laid 
before  the  next  session  of  Parliament. 

In  connection  with  the  Montreal  conduit  break  con- 
troversy a  special  meeting  of  the  enquiry,  under  the  presi- 
dency of  the  mayor,  was  held  on  March  4  to  hear  the  views 
of  Mr.  Rodger  Miller,  of  Ingersoll,  Ont.  Mr.  Miller,  who 
is  a  concrete  expert  who  has  had  long  experience  in  the  use 
of  concrete  in  canal  construction  from  Sault  Ste.  Marie  to 
the  Soulanges  canal,  bore  out  the  contentions  of  chief  engi- 
neer Janin  that  the  break  was  due  not  to  the  inherent  weak- 
nesses of  the  structure,  but  to  the  working  of  the  drag-line 
excavator  nearby. 

The  Maritime  Dredging  Company  have  begun  work 
levelling  off  some  of  the  cribs  already  sunk  in  preparation 
for  the  concrete  walls  which  will  be  built  by  the  E.  G.  N. 
Cape  Company,  for  the  new  Carleton  wharf  at  St.  John. 
N.B.  A  cargo  of  about  one  million  feet  of  hard  pine  is  be- 
ing shipped  to  St.  John  from  the  southern  states,  the  inten- 
tion being  to  use  this  pine  until  the  arrival  from  the  woods 
of  the  New  Brunswick  timber  which  has  been  contracted  for 
during  the  present  winter.  There  has  already  been  built  and 
laid  1,523  feet  of  crib  work,  and  the  remainder  in  order  to 
fill  the  contract  for  this  year  amounts  to  2,390  feet. 

Two  new  berths  will  be  available  at  West  St.  John  for 
the  next  winter  season,  according  to  plans  now  under  way 
for  better  accommodation.  One  of  the  berths,  which  will 
be  860  feet  long,  will  be  equipped  with  a  modern  steel  ware- 
house. Preliminary  work  prior  to  the  construction  of  the 
new  wharves  at  Sand  Point  is  now  under  way  and  the  C.  G. 
M.  Cape  Company  will  carry  the  materials  for  the  concrete 
to  the  mixers  by  means  of  a  train  of  small  cars  drawn  by 
construction  locomotives,  the  mixers  to  be  run  continuously. 
The  larger  wharf  will  be  850  feet  long,  the  other  will  have 
a  length  of  600  feet  extending  on  a  line  with  the  old  Can- 
adian  Pacific   Railway   pier. 

A  feature  of  the  proposed  improvements  by  the  city  of 
Westmount,  P.Q.,  is  the  new  lighting  scheme  and  the  con- 
struction of  conduits.  Recently  the  city  installed  a  number 
of  magnetite  arc  lamps  in  a  portion  of  the  city,  a  conduit 
being  constructed  to  carry  the'  wires  and  also  those  of  the 
police  and  fire  departments,  besides  those  of  the  power  com- 
panies. It  is  now  proposed  to  extend  this  conduit  system  on 
all  the  main  thoroughfares  and  to  provide  standard  lighting. 
Conduits  will  be  laid  in  the  boulevards  and  lanes,  and  the 
unsightly  poles  abolished.    It  is  also  proposed  to  build  a  n^w 
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city  hall,  at  a  cost  of  $371,000,  of  which  the  building  will  ab- 
sorb $184,000.  Besides  paving  lanes,  opening  up  new  streets 
and  extending  thoroughfares,  the  council  desire  to  do  a  large 
amount  of  general  road  work,  and  to  purchase  additional 
plant,  including  motor  trucks  and  flushers. 

Negotiations  for  an  adjustment  of  wages  arc  proceeding 
between  the  Montreal  Builders'  Exchange  and  the  Building 
Trades  Council.  Recently  the  various  trades  united  in  a 
federation,  and  they  now  have  made  demands  for  a  higher 
scale  and  for  a  reduction  in  hours.  The  following  is  the 
present  scale  and  the  increases  asked  for: — Structural  iron- 
workers, 35  to  45  cents  an  hour;  tilers,  45  to  55c.;  plumbers, 
40  to  43^;  steamfitters,  35  to  43J/2;  plumbers'  help,  15  to  25; 
marble  cutters,  40  to  45;  marble  setters,  40  to  45;  painters, 
35  to  40;  tinsmiths  and  roofers,  30  to  40;  cement  finishers 
(foremen),  40  to  45.  At  present  only  three  sections  of  the 
Building  Trade  have  agreements  with  the  Builders'  Ex- 
change, and  others  are  now  asking  for  these — at,  of  course, 
the  higher  scale.  It  is  also  suggested  that  an  arbitration 
board  should  be  formed,  with  the  object  of  avoiding  strikes 
and  lock-outs.  The  masters  are  not  inclined  to  accede  to 
the  full  requests  of  the  men,  especially  as  they  believe  that 
the  building  programme  this  year  will  not  be  very  extensive. 
The  cost  of  building  in  Montreal  is  already  very  high,  and 
to  increase  the  wages  as  demanded  is  calculated  to  discour- 
age operations,  particularly  as  regards  important  structures. 


WESTERN  CANADA 

Operations  are  starting  on  the  new  Grand  Trunk  Pacific 
depot  at  Calgary,  estimated  to  cost  $300,000. 

Construction  work  on  the  $1,500,000  Government  Eleva- 
tors at  Moose  Jaw,  which  has  been  held  up  during  the  cold 
weather,  will  be  resumed  as  soon  as  the  weather  permits. 

Good  progress  is  reported  on  the  preparation  of  plans 
for  the  new  seventeen-roomed  school  at  Edmonton,  Alta.,  to 
be  built  by  the  Public  School  Board  at  a  cost  of  $150,000. 

Messrs.  Carter,  Halls  &  Aldinger  Company,  of  Winni- 
peg, have  the  contract  for  the  completion  of  the  hotel  build- 
ing for  the  Olympia  Cafe  Company.  The  estimated  cost  is 
$400,000. 

Medicine  Hat,  Alta.,  is  to  have  a  new  6-storey  business 
block.  The  structure  will  be  of  reinforced  concrete  and  will 
cost  $335,000.  Mr.  A.  Dickinson,  a  local  architect,  has  the 
plans  in  hand. 

Under  the  direction  of  the  Secretary  of  the  Department 
of  Public  Works  (Mr.  R.  C.  Desrochers,  Ottawa),  plans  are 
being  prepared  for  a  customs  house  to  be  erected  at  Regina, 
Sask.,  at  a  cost  of  $300,000. 

A  report  to  hand  states  that  shipments  to  the  Consoli- 
dated Company's  smelter  at  Thail,  B.C.,  for  the  week  end- 
ing February  38,  totalled  8,207  tons,  which  is  nearly  1,000 
tons  above  the  average  for  the   first  eight   weeks  of   1914. 

The  new  school  building  at  Oak's  Bay,  B.C.,  which  was 
opened  recently  involved  an  outlay  of  $80,000,  to  which  the 
Provincial  Government  has  contributed  $40,000.  The  build- 
ing was  designed  by  Mr.  C.  E.  Watkins  and  built  by  Luney 
Bros. 

Permission  is  to  be  given  by  the  City  of  Victoria,  B.C., 
to  the  Hudson  Bay  Company  to  instal  below  the  surface  of 
the  roadway  storage  tanks  for  fuel  oil  to  be  used  for  heating 
purposes  in  the  new  stores  to  be  built  by  the  company  on 
Douglas  street,  Victoria. 

Saskatoon's  constructional  programme  for  1914,  as  al- 
ready outlined,  involves  an  expenditure  of  between  four  and 
fiv«  millions.  The  municipal  engineering  department  will 
spend  $554,850,  while  the  larger  buildings  already  planned  in- 
volve an  outlay  of  over  four  million  dollars.     It  is  fair  to  as- 


sume that  Saskatoon  will  benefit  considerably  from  the  in- 
creased activity  which  will  be  experienced  in  the  district  be- 
tween Saskatoon  and  Calgary  upon  the  operation  of  the  new 
C.  N.  R.  line  between  these  cities. 

The  Lang  Cove  site  for  a  government  drydock  at  Esqui- 
mau will  be  immediately  purchased  following  an  order-in- 
council  passed  at  Ottawa.  The  dock  is  to  be  eleven  hundred 
feet  long  and  the  preparation  of  plans  and  specifications  is  to 
be  proceeded  with  right  away. 

At  a  cost  of  about  $130,000,  the  Parsons  Construction 
Company  have  completed  a  new  Winter  Fair  building  at 
Regina.  It  is  320  feet  long  by  200  feet  wide  and  is  of 
brick  and  steel  construction.  The  judging  amphitheatre  is 
330  feet  by  85  feet,  and  seatmg  capacity  is  provided  for  5,500 
people.  A  steam  heating  plant  has  been  installed  at  a  cost 
of  about  $20,000. 

Dr.  G.  A.  Ings,  who  is  promoting  a  big  power  project 
up  the  Elbow  River  in  connection  with  coal  and  iron  schemes 
in  Alberta,  has  suggested  that  if  the  City  of  Calgary  proceed 
with  the  scheme  of  bringing  a  new  water  supply  from  the 
mountains  they  should  enter  into  a  joint  water  power  and 
supply  scheme.  The  proposal  is  to  erect  a  big  power  dam 
which  will  save  the  city  the  cost  of  building  a  storage  dam. 
The  water  supply  will  be  taken  from  the  tail  race  of  the 
power  dam. 

The  Burrard  Peninsula  Joint  Sewers  Commission  plans 
the  expenditure  of  over  $2,000,000  in  Greater  Vancouver  dur- 
ing the  present  year,  according  to  a  statement  by  Mr.  FVank 
Bowser,  chairman  of  the  commission.  Of  this  total  the  ap- 
proximate outlays  will  be  $1,000,000  in  Vancouver,  $750,000 
in  South  Vancouver,  $100,000  in  Point  Grey,  and  $100,000  in 
Burnaby.  The  intention  of  the  board  is  to  do  the  early 
work  along  the  lines  of  density  of  population  where  im- 
provements are  necessarily  imperative.  Extension  work 
is  also  contemplated  in  connection  with  the  Balaclava  trunk 
sewer. 

An  event  which  exemplifies  the  phenomenal  growth  of 
Calgary  is  the  construction  of  the  Hotel  Paliser,  for  the  Can- 
adian Pacific  Railway  in  that  city.  The  hotel  was  started  in 
the  winter  of  1911-12,  and  will  be  ready  for  opening  in  May. 
Externally  the  building  is  French  Rennaisance.  Buff  pressed 
brick,  Roman  size,  is  used  for  the  facing  of  the  walls,  while 
the  trimmings  are  of  Indiana  limestone.  Its  ground  mea- 
surements are  227  feet  by  145  feet,  rising  to  a  height  of  120 
feet  above  the  sidewalk.  It  comprises  ten  floors — basement, 
ground,  mezzanine  and  seven  service  floors,  with  a  garden 
and  sun  parlor  on  the  roof.  The  structure  is  of  steel  and 
reinforced-concrete  throughout.  Altogether  there  will  be  315 
bedrooms  and  378  bathrooms.  A  feature  of  the  building  is 
the  installation  of  a  maids'  signal  system  between  the  office 
and  other  parts  of  the  hotel.  The  heating  in  use  throughout 
is  the  direct-steam  system,  the  principal  rooms  being  under 
a  system  of  temperature  regulation.  The  architects  are 
Messrs.  E.  &  W.  S.  Maxwell,  and  the  contractors  F.  Lyall 
&   Sons    Construction    Company. 


Mr.  J.  A.  Weller,  C.E.,  engineer-in-charge  of  the  new 
Welland  canal,  recently  gave  an  interesting  address  belore 
the  Ottawa  branch  of  the  Canadian  Civil  Engineers  at  Ot- 
tawa, on  the  subject  of  the  engineering  difficulties  that  have 
been  overcome  in  connection  with  the  construction  of  the 
Welland  canal.  He  announced  that  it  was  expected  that  all 
contracts  would  be  completed  in  time  to  allow  for  the  open- 
ing of  the  canal  in  1918. 


Mr.  J.  H.  Larmonth,  general  manager  of  the  Electric 
Power  Company,  Limited,  Toronto,  has  been  selected  as  the 
new  superintendent  of  the  Edmonton  Street  Railway,  to  suc- 
ceed  Mr.   W.  T.   W^oodroflf,  resigned. 
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Personal  Mention 


Mr.  J.  VV.  Lyon  was  cloclfd  prcsidtiit  of  llic  Guelph 
Radial  Railway  Company  at  the  annual  general  meeting  held 
on    March   10. 

Mr.  E.  W.  Cox  has  been  elected  to  the  board  of  directors 
of  Canada  Cement  Company  in  the  place  of  his  father,  the 
late  Senator   Cox. 

Messrs.  Langley  &  HowTand,  architects,  are  now  occupy- 
ing new  offices  in  the  North  American  Life  Building,  112  to 
118  King  Street  West,  Toronto. 

Mr.  Alfred  M.  Wright,  the  Montreal  manager  of  E.  T. 
Giberson  &  Company,  Limited,  Bedford  Indiana  limestone, 
has  been   elected  vice-president  of   the  company. 

Messrs.  Ross  &  Macdonald,  architects,  Montreal,  To- 
ronto and  Winnipeg,  have  removed  their  Winnipeg  office 
from  928  Union   Bank  Building  to  508  Tribune  Building. 

Mr.  G.  Sylvester,  of  Calgary,  has  been  elected  president 
of  the  Alberta  Provincial  lUiilders'  Exchange  for  the  en- 
suing year,  and  Mr.  H.  J.  Goode,  Lethbridge,  vice-president. 

Mr.  Vincent  Simpson,  of  Gerald  Lomer,  Limited,  Mon- 
treal, Canadian  sales  agents  for  the  Phoenix  Steel  Works, 
Dusseldorf,  Germany,  is  now  in  the  West  on  a  business  trip. 
He  will  visit  Edmonton,  Vancouver,  and  other  cities  in  the 
Western  provinces. 

Mr.  John  Hastie,  to  whom  we  have  pleasure  in  introduc- 
ing our  readers,  is  President  of  the  British  Columbia  Con- 
struction &  Engineering  Company,  general  contractors,  Vic- 
toria, B.C.  As  announced  in  the  Contracts  Department  of 
our  issue  of  February  25,  Mr.  Hastic's  firm  was  recently 
awarded  the  contract  for  the  departmental  store  to  be  erect- 
ed at  Victoria  by  the  Hudson's  Bay  Company.  Under  the 
direction    of    Mr.    Hastie    many    important    operations    have 


Mr.  John  Hastie,  Vancouver. 

been  carried  out  by  the  company.  The  buildings  erected 
during  the  last  two  years  include  the  Union  Club  Building, 
the  Central  Building,  the  Jones  Building  and  the  British  Co- 
lumbia Permanent  Loan  Building,  aggregating  an  expendi- 
ture of  one  million  dollars.  The  firm  now  have  under  con- 
struction the  i)rovincial  gaol  for  the  British  Columbia  gov- 
ernment and  the  new  Pantages  theatre,  the  former  beinR 
estimated    to    cost    $250,000    and    the    latter    $150,000.        Mr. 


Hastie  is  a  native  of  Huron  County,  Ontario.  He  went  we.-, 
a  quarter  of  a  century  ago  and  has  been  engaged  continu- 
ously in  contracting  and  building  operations. 

Mr.  John  Laing  Weller,  Chief  Engineer  ol  the  Wclland 
Canal — the  progress,  design  and  construction  of  which  wen- 
the  subject  of  an  article  in  our  last  issue — was  born  at  Co- 
bourg,  (Jnt.,  fifty-two  years  ago.  Graduating  from  the  Royal 
Military  College,  Kingston,  he  was  appointed  Assistant  En- 


Mr.  J.  L.  Weller,  M.  Can.  Soc.  C.E.,  Chief 
Engineer  Welland  Canal  System. 

gineer  on  the  Trent  Canal  in  188;i  and  on  the  Murray  Canal 
in  1885.  From  1888  to  1900  he  was  Principal  Assistant  Engi- 
neer on  the  St.  Lawrence  Canals  and  from  1900  to  191:.' 
Superintending  Engineer  on  the  Welland  Canal.  In  tlu- 
latter  year  he  was  appointed  to  his  present  post  of  Engineer- 
in-Charge  of  the  Survey,  Design  and  Construction  of  the 
Welland  Ship  Canal.  Mr.  Weller's  professional  experiences 
have  been  of  a  responsible  and  varied  character.  At  the  time 
of  the  disastrous  break  in  the  Cornwall  Canal  Bank,  in  1908, 
it  was  he  who  was  placed  in  charge  of  the  repairs.  That  ho 
has  not  specialized  in  canal  work  to  the  exclusion  of  every- 
thing else  is  evidenced  by  the  fact  that  he  was  the  original 
inventor  of  reinforced  concrete  poles  for  electric  lines.  Apart 
from  that  he  has  had  a  distinguished  military  career.  In  the 
Northwest  Rebellion  of  1885  he  served  as  a  lie'utenant  in  the 
Midland  Battalion  and  became  Staff  Adjutant  at  the  Base 
under  Major-General  J.  W.  Laurie.  Later  he  was  promotcii 
Captain  and  Adjutant  of  the  59th  Stormont  and  Glengarry 
Keginicnt.  He  retired  when  Senior  Major.  In  1885  he  mar- 
ried Madelein  M.,  <laughter  of  J.  J.  Whitehead,  Kingston. 
Ont.     He  has  a  family  of  one  son  and  two  daughters. 

Sir  Thomas  Tait,  whose  name  is  mentioned  in  connec- 
tion with  the  High  Conimissionership  of  Canada,  is  well 
known  in  railway  circles  in  the  Dominion.  He  was  a  promin- 
ent figure  as  one  of  the  Victoria  railway  commissioners  in 
Australia  some  years  ago. 

Mr.  Frank  Ditchfield,  formerly  general  superintendent  of 
the  Canadian  Car  and  Foundry  Company,  Limited,  has  been 
appointed  to  the  staff  of  the  Mechanical  Engineering  Com- 
pany, Limited,  of  Montreal.  He  will  direct  the  affairs  of  the 
company's    consulting    engineering    de^jartmcnt. 

Dr.  Parks,  of  the  University  of  Toronto,  lectured  on 
"Canadian  Marbles"  before  the  Canadian  Institute  of  Civil 
Engineers  on  March  8.  He  was  convinced  that  the  future  of 
the  marble  industry  in  Ontario  would  be  determined  by  the 
extent  to  which  colored  marbles  were  quarried. 
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Canadian   Railroad    Development 


A  contract  is  reported  to  have  been  let  for  commencing 
ihe  construction  of  the  Duluth  to  Fort  William  and  Port 
Arthur   railway. 

An  application  by  the  Canadian  Pacific  Railway  to  con- 
struct a  large  tunnel  in  Glacier  Park,  near  Rogers  I'ass,  B.C., 
has  been  granted  by  the  Dominion  Government.  The  tun- 
nel will  be  bored  through  the  Beaver  Mouth  and  Rose  Creek, 
a  distance  of  about  fourteen  miles. 

The  Hydro-electric  Radial  field-day  convention  passed 
resolutions  at  London,  Ont.,  on  March  5  calling  upon  the 
Dominion  Government  to  assist  the  hydro  railway  sclieme  to 
the  extent  of  $6,400  a  mile,  and  requesting  that  the  plans  for 
furthering  the  deep  waterways  projects  be  favorably  acted 
upon; 

The  members  of  the  Canadian  Mining  Institute  while 
holding  their  sixteenth  annual  meeting  at  Montreal  recently 
were  conducted  through  the  Mount  Royal  tunnel  by  Mr.  S.  P. 
Brown,  chief  engineer  of  the  Canadian  Northern  Railway, 
and  Dr.  J.  Austen  Bancroft,  Professor  of  Geology  at  McGill 
University. 

According  to  a  statement  made  by  the  Premier  of  British 
Columbia  the  Peace  River  line  of  railway  as  far  as  Parsnip 
River  might  eventually  become  the  first  section  of  the  line 
through  Northern  British  Columbia,  the  Yukon  and  Alaska. 
The  average  cost  of  the  Pacific  Great  Eastern  Railway  is 
said  to  be  over  $58,000  per  mile,  which  brings  the  total  cost 
to  about  $27,840,000. 

Mr.  T.  E.  Wilkie,  engineer-in-charge  of  the  work,  states 
that  both  of  the  Toronto  Suburban  Railway's  extensions  to 
Guelph  and  Woodbridge  will  be  in  operation  this  summer. 
On  tlie  line  to  Guelph  about  98  p.c.  of  the  grading  has  been 
completed  between  that  city  and  the  present  terminus  at 
Lambton  Mills.  Of  the  46  miles  of  track  on  this  road  yet  to 
be  laid  only  about  l]^  miles  of  grading  remain  to  be  com- 
pleted in  the  neighborhood  of  Cooksville. 

A  culvert  under  a  170-ft.  fill  was  recently  completed  on 
the  Columbia  Western  Railroad  about  30  miles  west  of 
Robson,  B.C.,  where  a  high  trestle  on  the  Cascade  Tunnel 
grade  has  been  filled  in.  The  crossing  is  in  a  narrow  can- 
yon, and  it  was  considered  cheapest  to  sluice  the  fill  ma- 
terial from  the  adjacent  hills  by  the  use  of  hydraulic  giants. 
The  culvert,  which  is  about  500  ft.  long,  was  built  up  of 
masonry  and  has  an  arched  roof  with  a  span  of  about  12  ft. 
Messrs.  Dartnell,  Limited,  announce  that  Mr.  W.  H. 
Evans,  C.E.,  has  joined  their  sales  staflf.  Mr.  Evans  comes 
direct  from  Toch  Bros.,  New  York  City,  where  he  has  had 
a  number  of  years  experience  in  selling  technical  paints  and 
waterproofing  materials.  Besides  having  a  thorough  know- 
ledge of  technical  points,  Mr.  Evans  is  a  practical  water- 
proofing engineer.  Tlie  Dartnell  people  look  for  a  great  in- 
crease in  their  R.  T.  W.  and  Toxement  business  followin.S' 
this  appointment. 

Sir  Richard  McBride,  Premier  of  British  Columbia,  in 
a  speech  before  the  legislature  recently,  expressed  the  view 
that  the  time  had  now  come  for  building  a  railroad  through 
northern  British  Columbia  to  the  Yukon  and  Alaska,  the 
authorities  at  Washington  and  Ottawa  having  gone  so  far  as 
to  endorse  some  project  of  co-operation  in  the  construction 
of  this  line.  The  Premier  said  that  the  project  was  too  ex- 
pensive for  the  provmce  to  take  up  single-handed,  but  that 
it  lay  within  the  power  of  Washington  and  Ottawa  to  ap- 
proach and  secure  its  completion  within  the  next  five  years. 
The  Toronto  Terminals  Railway  Company  had  its  or- 
ganization meeting  recently,  at  whicli  directors  were  elected. 


'J"he  new  company  has  a  capital  of  $2,000,000,  the  Grand 
Trunk  and  Canadian  J'acific  railways  each  owning  a  half 
interest.  It  is  understood  tliat  revised  plans  for  4he  Union 
Depot  are  almost  completed  and  will  be  presented  to  the 
railway  commission  for  ratification  immediately.  Contracts 
for  the  station  will  then  be  let  and  work  on  the  $15,000,000 
project  of  station  and   viaduct  will  proceed. 

Of  the  larger  contracts  pending,  a  prominent  place  must 
be  given  to  the  construction  on  the  western  irrigation  work 
of  the  Canadian  Pacific  Railway,  for  which  tenders  are  now 
being  called  by  Mr.  A.  S.  Dawson,  Chief  Engineer,  Calgary, 
Alta.  The  work  includes  the  timber  striictures  in  about  half 
the  area  of  the  eastern  section  of  the  company's  irrigation 
1)lock  in  Alberta.  The  approximate  quantities  given  are,  3,- 
550,000  ft.  B.M.  of  timber  and  18,000  cu.  yds.  of  excavation. 
iVll  materials  are  to  be  furnished  by  the  railway  company. 

The  firm  of  Norton,  Callard  &  Company,  with  offices  at 
Xo.  4  Hospital  Street,  Montreal,  were  registered  recently. 
For  seventeen  years,  Mr.  Norton  was  private  secretary  to  Mr. 
Charles  R.  Hosnier,  and  Mr.  Callard  was  with  Messrs.  James 
VV.  Pyke  &  Company  for  eleven  years  and  Purchasing  Agent 
with  Canadian  AUis-Chalmers,  Limited,  for  three  years.  They 
represent  Joseph  Cookson,  Limited,  of  Manchester,  Eng- 
land, manufacturers  of  cotton  waste,  wipers,  ropes,  twines 
and  flags,  and  J.  H.  Gautier  &  Company,  of  Jersey  City,  manu- 
facturers of  crucibles  and  gas  retorts. 

The  new  viaduct  for  the  Canadian  Northern  Railway 
spanning  the  Black  Ca'Viyon  on  the  Thompson  river  a  few 
miles  below  Ascroft,  B.C.,  is  reported  to  be  nearing  comple- 
tion. From  an  engineering  standpoint  this  bridge  was  one 
of  the  most  difficult  pieces  of  work  in  connection  with  the 
British  Columbia  mainland  right-of-way.  The  structure  had 
to  be  erected  without  the  aid  of  false  work  and  the  fact  that 
the  line  enters  a  1,300-foot  tunnel  made  the  problem  some- 
what difficult  to  solve.  An  abutment  was  built  on  the  tun- 
nel's side  and  the  massive  steel  girders  were  placed  in  posi- 
tion by  means  of  a  huge  derrick  which  swung  over  the  gorge. 
The  main  span  is  210  feet  long,  and  the  total  length  345  feet. 
The  bridge  is  built  of  truss  girders. 

The  Canadian  Society  of  Civil  Engineers  have  memorial- 
ized the  Federal  Government  to  appoint  a  commission  to 
consist  of  a  railway  engineer,  hydraulic  engineer,  railway 
manager,  lawyer,  transportation  manager,  two  business  men 
(one  from  the  east  and  the  other  from  the  west),  and  a  secre- 
tary, with  the  object  of  making  recommendations  on  the 
general  subject  of  improving  rivers,  lakes  and  waterways. 
With  regard  to  railways  the  enquiry  would  be  directed  to 
defining  what  is  the  reasonable  relation  between  earnings 
and  expenses,  to  improve  the  .Atlantic,  Pacific  and  interior 
terminals,  and  also  the  Hudson  Bay  route.  The  memorial  is 
prompted  by  the  view  that  the  early  completion  of  the  Pan- 
ama Canal  and  the  great  developments  of  all  lines  of  industry 
will  raise  questions  calling  for  more  than  ordinary  methods 
of  solution. 

The  reports  of  the  experts  who  have  been  engaged  by 
the  Government  to  report  on  the  possibility  of  the  construc- 
tion of  a  bridge  across  the  St.  John  river  below  Gage  Town, 
for  the  St.  John  Valley  Railway,  have  been  tabled  in  the 
New  Brunswick  legislature  by  Premier  Flemming.  The  ex- 
perts were  Mr.  (".  H.  Monsarat,  chief  engineer  of  the  Quebec 
Bridge  board,  and  the  Foundation  Company,  Limited,  of 
Montreal.  Both  agreed  that  it  was  a  practical  proposition 
to  build  a  bridge  across  the  river  at  what  is  known  as  Dun- 
ham's Wharf  site,  which  was  one  of  three  suggested.  The 
cost  of  the  entire  structure,  with  equipment,  is  estimated  by 
Mr.  Monsarat  at  $2,063,756,  while  that  of  the  Foundation 
Company,  who  undertook  to  build  the  substructure,  was  $1,- 
395,000.     The  latter  estimate  however  did  not  specify  for  ice 
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breakers  on  each  of  tlie  small  piers  which  it  is  proposed  to 
have  placed  80  feet  apart;  these  if  placed  would  cost  about 
$U0,000,  the  difference  in  the  two  estimates. 


A  Special  Blast  Hole  Cable  Drill 

Willi  the  growth  of  the  rock-crushiiig  business 
both  as  a  commercial  proposition  and  in  con- 
junction with  the  industries,  the  use  of  the  steam 
shovel  became  introduced  more  widely  and  tlie 
economy  of  big-hole  blasting  became  a  practical  proposi- 
tion. This  feature  of  quarrying  was  introduced  first  in  an 
experimental  way  in  some  of  the  largest  crusher  quarries  and 
has  rapidly  grown  to  be  an  indispensable  practice  with  those 
who  find  the  need  of  moving  rock  at  the  minimum  cost.  The 
big-hole  blast  is  more  efficient  in  parallel  lines  with  the  size 
or  dimensions  of  the  operations,  and  bounded  by  the  desired 
capacity  of  the  crusher  output. 

To  take  care  of  the  requirements  of  the  particular  fea- 
tures of  big-hole  drilling  in  crushed  rock  quarries  there  were 
adaptations  necessary  to  be  introduced  to  perfect  the  known 
types  of  drilling  machines  already  in  existence  at  the  time 
of  tlie  beginning  of  the  interest  in  the  matter,  and  now  with 
practical  perfection  in  the  machine  itself  to  do  the  drilling, 
big-hole  blasting  is  an  indispensable  feature  in  every  quarry 
of  large  production.  First,  it  economizes  the  cost  of  drilling 
in  the  total  amount  of  the  year's  appropriations  for  such 
purposes;  it  economizes  in  dynamite,  for  the  reason  that 
with  a  deeper  hole  and  the  larger  volume  of  explosive  the 
last  bit  of  its  efficiency  is  brought  into  use  and  none  of  it  is 
exploded  idly  in  the  air  above  the  blast  hole,  as  is  the  case 
in  shallow  and  small  holes. 

It  is  more  economical  for  the  reason  that  the  amount  of 
rock  moved  from  the  quarry  face  will  give  the  steam  shovels 
a  longer  period  of  work  in  one  "set,"  and  again  the  blast  can 
be  made  more  efficient  because  it  becomes  an  important  part 
of  the  operations  worthy  of  the  attention  of  the  superinten- 
dent to  so  place  his  holes  as  to  give  well  calculated  results, 
so  that  known  results  from  a  given  amount  of  dynamite  can 
be  put  into-every  calculation. 

The  cable  drill  system  of  drilling  was  first  introduced 
into  quarries  for  the  purpose  of  drilling  blast  holes  in  or 
around  the  year  1902,  and  while  it  was  not  accepted  gener- 
ally at  that  time,  the  larger  operators  are  now  beginning  to 
appreciate  the  advantages  oflfcred  in  this  system  of  drilling; 
and  we  might  say  that  ninety  per  cent,  of  the  cable  drills 
used  in  blast  hole  work  up  to  the  present  date  have  been  pur- 
chased within  the  last  three  to  four  years'  time. 

Water  well  drills  of  the  cable  type  have  heretofore  been 
used  almost  exclusively  for  this  purpose  and  the  Armstrong 
Manufacturing  Company,  Waterloo,  la.,  working  on  the 
theory  that  the  action  of  the  tools  that  would  generate  the 
highest  efficiency  in  a  water  well  drill  designed  for  drilling 
through  soft  materials  and  in  "wet  holes"  could  not  be  ap- 
plied successfully  to  a  cable  drill  designed  for  exclusive  rock 
drilling,  experimented  with  a  view  to  building  an  equipment 
which  would  insure  faster  cutting  abilities  and  at  the  same 
time  build  a  machine  to  conform  to  the  heavier  equipment 
required  in  quarry  operating. 

Cable  drilling  machines  as  applied  to  quarry  work  must 
necessarily  be  a  different  type  of  machine  than  those  used 
for  water  well  purposes,  insofar  as  the  general  construction 
is  concerned,  and  must  be  made  considerably  heavier,  as  the 
abuse  which  equipment  of  this  kind  is  subjected  to  in  blast 
hole  drilling  is  much  greater  in  a  continuous  run  of,  say,  two 
months  than  water  well  drilling  equipment  would  be  sub- 
jected to  in  the  course  of  two  years.  Therefore,  every  part 
of  the  machine  was  designed  as  a  unit  to  insure  the  highest 
efficiency  and, to  conform  to  the  requirements  of  that  class 
of  trade. 


Industrial  Notes 

Mr.  W.  Millar  has  been  appointed  Canadian  manager  of 
George  Anderson   and   Company   of   Canada,   Limited,   Mon 
treat,   makers   of    stone-cutting   machinery,    cranes,   derricks 
gas  engines,  and  gas  suction  plants. 

The  Southern  Alberta  Land  Company,  Limited,  oi 
Medicine  Hat,  Alta.,  are  about  to  let  the  contracts  for  ditch- 
ing portions  of  their  irrigation  scheme,  involving  some  700,- 
000  cu.  yds.  of  earth.  In  addition  the  company  will  do  a 
large  amount  of  concrete  work,  including  the  construction 
of  rcinforced-concrete  headgates  for  two  reservoirs,  one  of 
aOO.OOO  acre-feet,  the  other  of  30,000  acre-feet  capacity.  Mr. 
1).  W.  Hays  is  Chief  Engineer. 

Mr.  Arthur  E.  Foulds  has  just  opened  a  sales  oflice  in 
the  Canadian  Bank  of  Commerce  Building,  Hrantford,  Ont., 
as  manufacturers'  sales  agent.  He  will  carry  a  line  of  build- 
ing materials,  specialties  and  contractors'  equipment.  The 
experience  with  building  supplies  which  Mr.  Foulds  ha.^ 
already  had  places  him  in  a  position  to  give  good  service,  be- 
having been  for  the  past  ten  years  on  the  executive  staff  oi 
the  Schultz  Bros.  Company,  large  contractors,  of  Brantford 

From  the  Canadian  agents,  Messrs.  H.  A.  Drury  Com 
pany,  Limited,  Montreal,  we  have  received  a  topy  of  tlu- 
Steel  Sheet  Piling  Catalogue  of  the  Lackawana  Steel  Com- 
pany. The  merits  of  steel  piling  are  pretty  generally  recog- 
nized, but  the  booklet  serves  to  illustrate  tlie  wide  range  oi 
tlie  application  of  the  material  in  constructional  practice. 
In  a  comparison  of  steel  and  wooden  piling  it  is  pointed  out 
'tliat  steel  is  usually  better  even  on  comparatively  easy  work 
because  it  provides  every  strength  element  of  tongue  and 
grooved  wooden  piling  and  a  joint-strength  that  is  entirely 
absent  with  wood,  while  the  increased  transverse  strength 
greatly   reduces   the  amount   of   bracing   required. 

Canadian  Allis-Chalmers,  Limited,  Toronto,  have  beiii 
appointed  exclusive  agents  for  Canada  and  Newfoundland 
of  the  Avery  Automatic  Scales.  The  parent  factory' at  Bir- 
mingham, Eng.,  was  established  almost  200  years  ago,  and  is 
without  doubt  the  oldest  and  largest  scale  company  in  the 
world,  comprising  factories  in  England  employing  5,000,  and 
another  at  North  Milwaukee,  Wis.  These  scales  are  of  the  ut- 
most value  in  power  plant  installation  for  checking  tin- 
amount  of  coal  and  water  feed  to  boilers,  in  weighing  liquid - 
for  sugar  and  oil  and  other  industries,  and  for  use  in  cement 
plants  to  determine  automatically  the  proper  proportions  of 
the  various  ingredients.  The  automatic  grain  scale  is  a  re- 
cognized feature  of  every  modern  elevator  and  mill.  Tin 
Avery  Scale  in  the  Canadian  Government  Elevator  at  Port 
Colborne  constitutes  the  largest  installation  and  the  largest 
automatic  grain  scale  in  the  world. 

The  Pneumatic  Concrete  Placing  Company  of  Canada, 
have  opened  an  office  in  the  Transportation  Building,  Mon- 
treal, under  the  management  of  Mr.  George  \\'.  Smith.  Tin- 
methods  of  the  company  for  mixing  and  placing  concrete 
through  a  pipe  by  use  of  compressed  air  are  in  favour  in  the 
United  States.  The  ingredients  are  dumped  into  a  conical 
steel  shell  and  forced  through  an  8  in.  pipe  by  air  under  pres- 
sure. The  concrete  is  thoroughly  mixed,  and  in  practic 
has  been  placed  at  a  distance  of  1,100  feet  and  raised  to  ar 
elevation  of  80  feet  aoove  the  mixer.  Several  plants  arc  in 
operation  in  the  United  States,  while  the  method  has  also 
been  used  at  Niagara  Falls,  Ont.,  in  the  extension  of  the 
power  house  of  the  Ontario  Power  Company.  The  concrei.- 
lining  of  the  Mount  Royal  tunnel  of  the  C.  N.  R.,  Montreal, 
is  to  be  placed  in  this  manner.  A  large  amount  of  concrete 
work  is  being  done  in  Canada,  and  any  process  which  will 
reduce  the  cost  of  the  jobs,  consequent  on  the  small  amouii' 
of  labour  and  equipment,  is  of  interest  to  engineers  and  con- 
tractors. The  patent  rights  of  the  machine  arc  held  by  iIk 
Pneumatic  Concrete  Placing  Company  of  Canada. 
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^^^          I                   i    T^    csTA»u$Hto  IBM  The   Fire   Hazard   and   Its   Responsibilities 

m  ^^'^^\'l^^^m      I      w^m^f^^^W^tm  '^\.  7"^ '^  ^"  investigation  in  progress  at  the  time 

■  ■     ll  I  I  I  Cl^^l*    l\Vi.l.    I  II    I  I  WW        "^  writing,  it  were  un-British  to  launch  in- 

^V^JI»^*^^  A   J^^^^^A   VE        T   ▼         to   criticism    of   any    of    tlie    interests   con- 

^^^^    C       t  •                 •      «.     Tk          •  cerned  in  the  tragic  fire  at  the   Woodbine 

V   ILnOlIlCCrillQ     IvCVlCW"  Hotel,  Toronto,  last  week,  Init  the  (jccurrence  is  too 

O                         O  serious  and  too  far-reaching  in  its  importance  to  pass 

imnoticcd.     The  loss  of  several  lives  at  an  early  hour 

Published  Each  Wednesday  By  of  the  evening  when  there  should  have  been  ample  op- 

HUGH   G.    MACLEAN,  LIMITED  Po'tunity  to  secure  orderly  exit  from  the  building  de- 
mands at   least   passing   mention  in   a   journal   which 

HUGH  C.  MacLEAN,  Winnipeg,  President.  stands  for  the  principle  "Safety  First"  wherever  human 

THOMAS  S.  YOUNG,  General  Manager.  ijves  are  a  factor  in  the  argument.     Since  the  conHa- 

HEAD    OFFICE  -   -   220    King   Street    West,   TORONTO  gration,   the   Woodbine   Hotel   has    been   criticised   as 

Teleplione  A.  929  "a   jumble   of   factory   and   office    buildings    fashioned 

into  the  similitude  of  a  modern  hotel."    The  building 

MONTREAL  -  Telephone  Main  2299  -  119  Board  of  Trade  lias  been  condemned  freely  as  a  "fire-trap,"  and,  in  the 

WINNIPEG  -  Telephone  Garry  856  -  302  Travellers'  Bldg.  artfcles   which   have   appeared   in   the  daily   jiress,   re- 

VANCOUVER    -    Tel.   Seymour  2013    -    Hutchison    Block  flections  have  been  cast  upon  nearly  everybody  except 

NEW  YORK     -     Tel.  3108  Beekman     -     Tribune  Building  those  who   were  unfortunate  enough   to  be  cremated. 

CHICAGO    -    Tel.  Randolph  6018    -    659  Peoples  Gas  Bldg.  Imoih  the  facts   which  have  come  to  light   it  may  be 

LONDON,  ENG.    -------  3  Regent  Street,  S.W.  natural  to  conclude  that  the  construction  of  the  build- 

. — —  iiig  cou'.d  not  comply   with  the  requirements  of  any 

SUBSCRIPTION   RATES  well-considered,  conservative  by-law,  that  the  height 

Canada  and  Great  Britain,  $2.00.     U.  S.  and  Foreign,  $3.00.  of  the  addition  to  the  hotel  made  last  year  exceeded 

Single  copies  10  cents  that  provided  for  in  the  city  ordinance,  and  that  the 

"                   '                                      ~      ~     ~~  facilities  for  escaping  from  such  a  building  were  in- 

Alphabetical   jJJ^^jO'   Advertisers  adequate.     One  is  disposed  to  think  these  things,  but 

.  not  to  pass  them  on  as  judgments.     Such  judgments 

y^l  28                             March  25.  1914                            No.  12  would  be  untimely,  unjust.     Extravagant  and  gratui- 

^ ■  tons  criticism  does  not  impress  a  lesson  of  this  kind. 

It  is  only  by  fixing  upon  the  defects,  centralizing  and 

Principal   GontentS  amending  them,  that  we  can  evolve  order  out  t)f  chaos, 

The   Fire   Hazard  and  its   Responsibilities    347  improvement    out    of    calamity.      We    are    entitled    to 

„     .                                                            .,.„  know — and  we  must  know — under  what  authority  the 

Architecture  and   Environment ...     .i4<  ^^^^  ^^  ^  remodelled  factory  building  of  ordinary  joist 

B.  C.   Engineers  Active  in  the  Interests  of  Professional  construction  was  sanctioned  for  hotel  purposes.      It  is 

^***"^ incumbent  upon  us  to  ascertain  in  what  respects  our 

The  Common  Sense  of  Reinforced  Concrete  Design  and       ^  legislation  requires  enlarging  so  as  to  make  adequate 

Construction >  ■  fireproofing  and  means  of  rapid  exit  indisi>ensable  in 

Concrete   in    Irrigation   Work  in   the   Okanagan   V'alley,  the  construction  of  all  buildings  of  a  public  character. 

'^'-  '- "'    '  Efficient  inspection  must  be  our  watchword.     And  we 

By  B.  P.  Little                              .  must  see  to  it  that  that  inspection  is  not  concentrated 

Tlie  Application  of   Brick  in   Engineering  Construction.     359  upon  the  sustaining  power  of  the  Structure,  but  that  it 

By  E.  E.  R.  Tratnian.  provides   protection    against    that    element    of   fire    so 

,,      ,   ,,              .         .,^„  destructive    of    human    life — that    element    which    has 

Prcsent-Dav    Practice    in    Concrete    Road    t  i)iistructK)n.     .iflO  x   -i     ..     1            „      1     ^             1  •          .^i         \ 

^  contributed    so   much    to   making   the    American    con- 
Recommendations  for  Concrete  Road  I'.uilding 361  tinent  notorious  for  fire  tragedies. 

Relative  Economy  of  Constructing  Bituminous  Concrete 
Pavements  and   Bituminous   Pavements  by   Penetra- 

tion   Methods -ifiS    "  *       i_»^      .,.                   j     ■!->        • 

By  George  c.  Warren  Architecture  and   Environment 

Portable  vs.  Stationary  Asphalt  Plants 363  ^X  THlt.E  it  may  be  somewhat  beyond  the  pro- 

By  T.  W.  Astley,  C.E.  WW        \'"ce  of  this  journal  to  enter  into  an   ex- 

T  T         tended   discussion   of  any   particular  phase 

Examples  of  Poor  Design  and   Improper  Operation   of  ^,f   architecture,   it    is   nevertheless   open    to 

Small  Water  Purification  Plants !64  ^^^  ^^  consider  the  subject  in  the  general  sense  of  its 

Tlie  Design  of  Sewage  Treatment  Works  in  Saskatche-  relation   to   environment.      We   are  all   the   more   dis- 

^"" ■ |)osed  to  devote  a  few  thoughts  to  the  subject,  hav- 

Power  Development  at  Saxon  Falls 367  j,,„  j„   mind  many  buildings  that  have  been   erected 

The  New  G.  T.  P.  Hotel  at  Edmonton 369  of  late  in  our  leading  cities^structures  which,  while 

Concrete  and  Concrete  Mixers 370  generally    commendable    in    their    design    and    equip- 
ment, bear  little  or  no  evidence  of  thought  in  regard 

Personal    Mention,    featuring:  ^^^  j,.^^.i,.  surroundings. 

Sir   Robert  Perks,  Bart j^   ^,^y   y^^   ^^^^^^   ^1,^^^   ^,^g   problem   of   adapting   a 

Mr.  George  D.  Mackie ^  structure  to  its  locality  and  the  neighboring  buildings 

Mr.  E.  D.  Gray ^'3-4  presents   pecuHar   difficulties   in    Canada.     With   this 

Montreal  Harbor  Commissioners'  .Vctivities 377  we  are  in  accord,  but  the  most  superficial  examination 

Constructional  and  Industrial  News 375-s  of  the  widely  varying  types  of  structures  in  Montreal, 
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Toronto,  Winnipeg  and  Vancouver  shows  that  the 
question  of  environment  has  been  almost  a  negHgible 
factor. 

In  a  recent  editorial  we  commented  upon  the  mis- 
take of  hemming  in  a  restricted  area  such  as  that  en- 
closed by  the  four  corners  of  King  and  Yonge  streets, 
Toronto,  with  skyscraper  buildings,  twenty  storeys 
high.  Several  readers  took  issue  with  us  over  our 
statements,  but  we  cannot  but  think  that  they  did  not 
give  due  consideration  to  the  subject  of  environment. 
In  this  conviction  we  are  strengthened  by  the  reading 
of  an  address  on  the  subject,  delivered  recently  in  Lon- 
don before  the  Architectural  Association,  by  Profes- 
sor Perchon,  who  emphasized  the  fact  that  for  a  build- 
ing to  be  really  beautiful  it  must  be  adapted  to  its 
surroundings  in  regard  both  to  materials  and  to  de- 
sign. Professor  Perchon  dealt  with  the  subject  ■ 
chronologically,  showing  how  buildings  erected  in  the 
various  periods  had  developed  on  lines  suitable  to  their 
surroundings,  climatic  conditions  having  a  most  ob- 
vious effect.  He  concluded  with  the  following  signi- 
ficant observation : 

"Our  responsibility  is  a  great  one,  for,  while  tlie  in- 
fluence of  ugly  and  sordid  buildings  is  degrading,  and 
that  of  a  sham,  forced  architecture  is,  at  the  best,  in- 
effective and  inoffensive,  the  influence  of  a  genuine  archi- 
tecture on  all  who  come  into  contact  with  it  is  uplift- 
ing and  ennobling." 


The  principle  is  a  sound  one.  It  is  one  upon  which 
all  constructional  enterprises  should  be  carried  out. 
Undoubtedly  the  better  we  make  our  pubhc  buildings, 
bridges,  streets,  parks  and  houses,  the  more  likely  we 
are  to  build  up  a  nation.  Is  it  possible  to  outrage 
one's  senses  more  violently  than  to  find  in  the  short 
space  of  three  blocks,  on  a  main  street,  a  dozen  build- 
ings all  different  in  height  and  type  and  material?  In 
a  discussion  of  Professor  Perchon's  paper  one  of  those 
present  spoke  of  "horrible  concoctions  in  red  brick" 
and  "dreadful  abortions  in  terra  cotta."  One  cannot 
help  wondering  in  what  terms  this  man  would  des- 
cribe some  of  our  best  work  of  the  last  decade — work 
whose  sole  merit,  in  most  cases,  has  been  individuality 
in  design,  but  possessing  no  unity  and  totally  unfitted 
to  its  environment. 

It  may  be  objected  that  an  outsider  has  no  right 
to  criticize  architecture.  Such  a  principle  is  wront^. 
Outside  influence  and  criticism  have  always  played  a 
part  in  all  professional  work.  Too  often  the  architect 
becomes  so  highly  developed  in  the  artistic  sense  that 
he  is  most  deficient  in  every  other.  He  falls  into  the 
most  elementary  errors  in  planning  and  gives  no  evi- 
dences of  realizing  that  the  fundamental  factors  in  ar- 
chitecture, as  described  by  the  authority  mentioned 
above,  are  "the  proper  uses  of  materials,  sound  con- 
struction, sanitation,  and  suitability  to  purpose  and 
surrounding  conditions." 


B.  C.  Engineers  Active  in  the  Interests  of  Professional  Status 


THE  British  Columbia  members  of  the  Canadian 
Society  of  Civil  Engineers  have  recently 
shown  considerable  activity  in  endeavoring  to 
get  the  status  of  the  Engineer  recognized  by 
the  Provincial  Government.  In  view  of  much  new 
legislation  involving  large  engineering  projects,  sev- 
eral influential  deputations  of  the  members  headed  by 
Mr.  F.  C.  Gamble,  Chi(jfE  Engineer  of  the  Department 
of  Railways,  and  Mr.  G.  K.  G.  Conway,  Chief  Engi- 
neer of  the  British  Columbia  Electric  Railway  Com- 
pany, Limited,  the  respective  Chairmen  of  the  Vic- 
toria and  Vancouver  Branches,  met  the  Premier,  Sir 
Richard  McBride  and  the  Executive  Council  and  laid 
before  them  very  strongly  the  views  of  the  Western 
members. 

It  was  pointed  out  that  in  numerous  Acts  of  Par- 
liament, the  definition  of  an  Engineer  was  extremely 
unsatisfactory.  One  example  given  was  quoted  from 
the  "Ditches  and  Water  Courses  Act,  1907"  where  an 
Engineer  is  defined  as  follows : — 

"Engineer"  means  Civil  Engineer.  Provincial  Land 
Surveyor,  or  such  a  person  as  any  Municipality  may  deem 
competent  and  appoint  to  carry  out  the  provisions  of  this 
Act." 

The  effect  of  this  definition  in  one  instance  in 
British  Columbia  was  the  temporary  appointment  by 
resolution  of  the  Municipal  Council  of  a  small  con- 
tractor to  design  plans,  and  the  deputation  pointed  out 
to  the  Ministers  that  there  was  nothing  in  the  Act  to 
prevent  a  Municipal  Council  from  appointing  a  gar- 
dener, blacksmith  or  carpenter  to  carry  out  the  duties 
of  the  Act  as  Engineer. 

The  deputation  were  accorded  a  very  sympathetic 
hearing  from  the  members  of  the  Governinent.  and 
many  private  members  supported  their  proposals. 

Subsequent  to  the  interviews  with  the  Government, 
a  petition  was  sent  to  the  Premier  signed  by  every 


leading  Engineer  in  the  province,  asking  that  the  word 
"Engineer"  should  be  defined  in  the  new  Water  Act 
as  follows : — 

"Engineer  means  an  Engineer  of  the  Water  District, 
who  shall  be  a  Civil  Engineer  who  is  a  member  of  tlie 
Canadian  Society  of  Civil  Engineers,  or  a  member  of  the 
Institutions  of  Civil  Engineers  of  Great  Britain  or  of  Ire- 
land, or  a  member  of  a  Civil  Engineering  Society  of  equal 
rank  in  the  British  Empire  or  any  foreign  country." 

This  definition  was  accepted  by  the  Minister  of 
Lands,  the  Hon.  W.  R.  Ross,  who,  however,  felt  that 
while  entirely  recognizing  the  principle  of  the  defini- 
tion, and  in  expressing  himself  in  hearty  accord  with 
the  objections  of  the  members  of  the  Canadian  Society, 
he  thought  that  special  circumstances  might  arise  in 
which  he  might  be  hampered  by  too  strict  an  observ- 
ance of  the  definition.  He  therefore  suggested  the  ad- 
dition of  the  following  words,  a  suggestion  which  was 
mutually  agreed  upon,  and  now,  together  with  the 
foregoing,  forms  part  of  the  Water  Act  of  1914. 

"But  the  foregoing  definition  shall  not  limit  the  power 
of  the  Lieutenant-Governor-in-Council  or  the  Minister  to 
appoint  to  any  position  created  under  this  Act,  any  person 
who  is  in  his  opinion  competent  to  fill  such  position." 

The  Western  members  feel  that  they  are  to  be  con- 
gratulated upon  the  success  of  their  efforts,  and  hope 
during  the  next  session  to  have  a  similar  definition  in- 
corporated in  the  Municipal  Act,  the  Railway  Act,  and 
other  Acts  dealing  with  engineering  undertakings. 


In  discussing  the  construction  of  concrete  build- 
ings in  a  paper  before  the  Boston  Society  of  Civil  En- 
gineers, Leonard  C.  Wa.son,  President  of  the  Aberthaw 
Construction  Company,  Boston,  Mass..  advises  casting 
the  stairs  considerably  later  than  the  floors,  and  in  a 
separate  operation. 
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The  Common  Sense  of  Reinforced  Concrete 
Design  and  Construction 

IN  an  interesting  paper  devoted  to  the  above  subject 
delivered  last  month  before  the  members  of  the 
Ipswich  (Eng.J  Engineering  Society,  Mr.  11.  E. 
Steinberg,  Assoc.  M.  Inst.  C.  E.,  dealt  mainly 
witli  the  fundamental  principles  which  were  common 
to  all  systems  of  design  and  all  types  of  reinforcement. 
Owing  to  the  number  of  so-called  inventions  with 
which  reinforced  concrete  was  beset,  he  said  it  would 
l)e  most  useful  if  he  gave  his  audience  some  idea  as  to 
how  the  relative  worth  of  the  various  methods  and  de- 
signs could  be  appraised  and  their  practical  value 
judged  in  one  consistent  manner.  In  England  practi- 
cally no  experimental  work  worthy  of  the  name  had 
been  done,  though  a  few  badly-designed  beams  and 
columns  had  been  broken  at  various  times  by  isolated 
enthusiasts.  He  spoke  of  the  disappointment  caused 
by  the  first  Report  of  the  Institution  of  Civil  Engi- 
neers, though  the  second  Report  contained  an  account 
of  some  ingeniously-planned  experiments  by  Dr.  Un- 
win  on  plain  and  reinforced,  square  and  rectangular 
concrete  slabs.  In  all  foreign  countries  where  building 
was  in  progress  the  use  of  reinforced  concrete  appear- 
ed to  be  very  extensive,  especially  so  in  places  liable 
to  earthquakes,  as  the  reports  of  the  San  I'Vancisco 
disaster  showed  that  the  reinforced  buildings  withstood 
both  the  earthquake  and  the  subsequent  fire  more  satis- 
factorily than  the  steel  skeleton  buildings.  With  re- 
ference to  the  practical  details  of  construction,  he  first 
observed  that  it  was  chiefly  the  cheapness  of  the  ma- 
terial which,  other  things  being  equal,  had  made  it  so 
phenomenally  successful.  He  laid  it  down  that  if  the 
same  unit  stresses  were  specified  and  worked  to  by 
all  designers,  then  the  cost  of  practically  all  systems 
must  be  approximately  the  same  for  any  particular 
structure.  At  the  same  time  he  asked  them  to  observe 
that,  though  there  might  be  little  difference  in  cost  be- 
tween designs  they  might  vary  in  merit,  either  by  the 
actual  details  of  the  arrangement  of  bars,  etc.,  or  by 
the  general  engineering  ability  underlying  the  design. 
The  bending  moment  in  a  beam  might  be  calculated 
accurately  for  each  span  and  over  each  support,  with 
all  the  meticulous  niceties  of  the  theory  of  continuous 
beams,  or,  on  the  other  hand,  a  simple,  easy  fraction 
like  WL/10  might  be  taken  for  the  bending  moment 
in  the  span  over  the  supports  and  anywhere  else.  In 
either  case  the  cost  of  the  job  would  not  vary  much, 
but  in  practice  the  latter  design  would  develop  cracks, 
whilst  the  other  would  have  a  uniform  factor  of  safety 
throughout.  From  this  point  the  lecturer  went  into 
still  more  technical  details,  in  order  to  explain  the 
common-sense  principles  underlying  all  systems  of 
reinforced-concrete  design.  Amongst  the  matters  al- 
luded to  were  the  extent  to  which  concrete  might  be 
safely  relied  on  to  stick  to  steel  so  that  they  could  ar- 
range for  their  reinforcement  to  have  sufficient  super- 
ficial surface,  in  proportion  to  the  cross-sectional  area; 
of  how  to  increase  points  of  weakness  by  widening  the 
beam  by  embedding  reinforcement,  or  by  increasing 
the  depth  of  the  beam.  It  was  a  simple  matter  to  say 
that  this  part  would  be  in  tension,  that  in  compression, 
and  that  the  other  was  trying  to  slide  relatively  to  an- 
other part ;  but  it  was  not  so  easy  to  determine  how 
many  tons'  tension  there  might  be  there,  how  many 
pounds'  compression  there,  and  exactly  to  what  extent 
one  portion  of  the  concrete  was  sharing  in  respect  to 
another.  These,  however,  were  the  problems  which 
must  be  solved  by  every  designer,  and  the  merit  would 


depend  on  the  accuracy  of  the  various  solutions.  After 
showing  the  advantage  of  reinforcing  by  spiral  and 
other  methods,  he  concluded  by  saying  that  the  future 
would  be  with  the  specialist  designing  firms,  with  a 
greater  tendency  to  specify  a  system  ol  design  so  that 
the  firms  would  be  able  to  lower  their  fees.  The  larg- 
est amount  of  work  would  accrue  to  those  firms  whose 
reputation  was  the  best  for  turning  out  designs  accur- 
ately, clearly,  and  quickly. 


Electrical  Driving  of  Winding  Engines  and 
Rolling  Mills 

At  the  last  meeting  of  the  Canadian  Society  of  Civil 
JLngineers,  Montreal,  Mr.  C.  A.  Ablett,  A.  M.  Inst.  C. 
E.,  Manager  of  the  Siemens  Company  of  Canada,  Lim- 
ited, and  Mr.  H.  M.  Lyons,  A.  M.  1.  E.  E.,  presented 
a  paper  on  the  above  subject.  The  paper  dealt  in  a 
comprehensive  manner  with  electrical  machinery  for 
driving  hoisting  machines  and  reversing  rolling  mill 
plants  in  steel  works,  and  described  the  Ward  Leonard 
and  llgner  systems.  The  various  safety  devices  were 
also  described,  the  authors  expressing  the  opinion  that 
the  Ward  Leonard  or  llgner  system  of  electric  winding 
IS  the  most  suitable  for  vertical  shafts  and  for  all  cases 
where  large  outputs  are  required  and  short  and  fre- 
quent winds  are  made.  The  three-phase  winder  al- 
ways has  the  disadvantage  that  it  cannot  be  so  com- 
pletely protected  against  careless  handling  as  either 
the  Ward  Leonard  or  the  llgner,  but  it  may  prove  more 
economical  for  long  slopes  where  the  full  speed  run  is 
a  long  one  and  the  periods  of  acceleration  are  com- 
paratively infrequent.  Direct  current  is  much  better 
adapted  for  driving  mills  and  machinery  in  a  steel 
works  than  three-phase  current.  Where  large  revers- 
ing rolling  mills  are  driven  electrically,  and  the  motor 
driving  the  motor  generator  set  is  supplied  from  a  di- 
rect current  system,  it  is  found  that  the  power  supplied 
to  the  rolling  mill  plant  can  be  maintained  at  a  much 
steadier  value  than  if  it  is  suppHed  from  a  three-phase 
system,  and  with  the  direct  current  motor  about  a  ten 
per  cent,  saving  in  power  can  be  effected,  as  there  is  no 
loss  of  power  in  slip  resistances. 


In  a  paper  read  to  the  American  Society  of  Me- 
chanical Engineers,  Mr.  G.  E.  Fisher,  of  the  Arkwright 
Fire  Insurance  Company,  says  that  the  best  fire-resist- 
ing materials  for  concrete  are  usually  considered  to  be 
first-class  Portland  cement,  with  quartz  sand  and  brok- 
en trap  rock.  Cinders  make  a  good  aggregate  for  fire 
resistance ;  but  the  concrete  made  with  them  is  not  so 
strong  as  rock  concrete,  and  cannot  be  used  where  high 
compressive  values  are  necessary.  Considered  from  an 
insurance  point  of  view,  cinder  concrete  is  not  desir- 
able, on  account  of  the  porous  quality  of  cinders.  The 
insurance  companies  have  learned  that  with  cinder 
concrete  they  are  called  upon  to  pay  losses  on  account 
of  damage  from  water  used  at  times  of  fire,  which  per- 
colates through  the  small  interstices  of  the  cinders 
(which  the  cement  mixture  cannot  reach)  to  the  floors 
below. 


President  Wilson  has  signed  the  bill  authorizing 
the  expenditure  of  $35,000,000  for  the  first  government- 
owned  railway  constructed  for  the  United  States.  The 
President  said  that  the  enactment  of  the  railway  bill 
would  be  followed  by  the  passage  of  the  Alaska  leas- 
ing bill,  which  would  mean  the  carrying  out  of  the 
administration  programme  for  the  development  of 
Alaska  in  a  short  time. 
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Concrete  in  Irrigation  Work  in  the  Okanagan 

Valley,  B.C. 

By  B.  P.  Little,  C.E.,  Manager  B.  P.  Little  Construction  Company,  Limited,  Keloi^na,  B.C. 


THE  irrigation  works  of  the  South  Kelowiia  Land 
Coni[)any,  Limited,  of  Kelowna,  I'.C,  contain 
many  points  of  constructit)nal  interest.       The 
article  presented  herewith  is  devoted  primari- 
ly to  a  description  of  concrete-lined  canals  and  con- 
crete pipe  laterals,  the  latter  beinji;  under  heads  rang- 
ing from  zero  to  140  ft. 

General  Scheme  of  Layout 

The  system  was  planned  by  and  the  work  executed 
under  the  direction  of  Mr.  F.  W.  Groves,  C.E., 
B.C.L.S.,  Chief  Engineer  for  the  South  Kelowna  Land 
Company.  'I'lie  land  to  he  irrigated  embraces  a  tract 
of  irregular  outline  containing  about  4,000  acres  lying 
on  the  east  side  of  and  overlooking  (Jkanagan   Lake, 


Fig.  1. — Forms  for  canal  lining  assembled. 

and  is  situated  in  the  famous  Okanagan  Fruit  licit. 
The  water  for  the  system  is  conserved  in  a  natural 
basin  lying  on  the  height  of  land  l)et\veen  the  Kettle 
River  and  Okanagan  Valleys,  at  an  altitude  of  4,170 
feet.  The  storage  of  water  is  accomplished  by  con- 
structing four  earth-fill  dams  across  as  many  outlets 
to  the  basin,  two  of  which  have  already  been  built. 
The  others  will  be  added  from  time  to  time  as  addi- 
tional storage  becomes  necessary.  The  ultimate  stor- 
age will  amount  to  10,6.^8  acre  feet,  about  one-third  of 
wliich  is  now  available. 

The  principal  dam,  No.  2,  is  situated  about  sixteen 
miles  easterly  of  the  centre  of  the  tract  .to  be  irrigated 
and  is  a])proximately  600  feet  long  on  top  and  will  be 
34  feet  high  at  centre.  It  is  now  24  feet  high.  The 
top  width  will  be  16  feet,  with  inside  slope  of  1  on  2)^, 
and  outside  slope  of  1  on  3,  with  a  puddle  core  averag- 
ing 6  feet  in  thickness.  The  main  sluice-way  is  a  con- 
crete conduit,  reinforced  with  triangle  wire  mesh.  The 
flow  is  controlled  by  iron  gates  from  a  reinforced  con- 
crete gate  tower.  The  spillway  is  located  near  another 
dam  (No.  3)  about  a  mile  distant  from  Dam  No.  2  and 
will  be  a  concrete-lined  raceway  discharging  on  to 
rock. 

From  the  main  dam  the  water  flows  westward  in 
the  channel  of  Hydraulic  Creek,  a  distance  of  twelve 
miles,  more  or  less,  to  a  small  concrete  intake  dam 
located  in  a  deep  rocky  gorge,  bedded  and  buttressed 
on  solid  rock.  This  intake  dam  forms  the  headworks 
of  the  distribution  system.     From  this  headworks  to 


the  rim  of  the  Canyon  the  water  is  conducted  through 
a  wood  stave  pipe  32  in.  in  diameter  for  3,800  feet,  the 
maximum  head  on  pipe  being  132  feet.  At  the 
end  of  the  wood  stave  pipe  begins  the  canals  and 
the  concrete  pipe  system  which  is  the  particular  sub- 
ject of  this  article. 

Section  No.  1  of  the  main  canal  begins  at  the  end 
of  wood  pipe  and  extends  westward  a  distance  of  about 
three  miles  to  the  crossing  of  Canyon  Creek.  This 
porti(jn  of  the  canal  is  located  on  verj'  difficult  ground, 
along  the  faces  of  almost  vertical  cliffs,  steep  bUilTs  of 
cemented  gravel  and  clay  and  other  difficult  features. 
Access  to  tile  line  of  canal  with  vehicles  was  only  pos- 
sible at  distant  intervals  and  then  only  at  a  heavy  ex- 
pense for  "tote"  road  building. 

The  canal  has  a  calculated  discharge  of  75  sec.  ft. 
on  a  grade  of  0.15  per  cent.,  the  finisiicd  dimensions 
being  3  ft.  wide  on  bottom,  3  feet  deep,  with  side  slopes 
of  yz  on  I,  making  a  top  width  of  6  ft.  The  canal  is 
lined  throughout  with  3  in.  of  concrete.  Canada  I'ori- 
!and  Cement  was  used  for  all  concrete  work  described 
lierein.  Careful  computations  were  made  of  various 
sections  for  this  canal  to  determine  the  most  economi- 
cal shape  of  cross-section,  and  it  was  found  that  the 
best  section  was  to  make  the  depth  and  bottom  width 
equal,  with  side  slopes  of  j/^  on  1,  considering  the  cost 
of  excavation,  cost  of  concrete  lining  per  cu.  yd.,  and 
the  mean  hydraulic  radius. 

Soil  Conditions 

The  ground  traversed  by  Section  1  of  the  canal 
having  been  described,  in  a  general  way  it  may  be  said 
that  this  description  applies  as  well  to  Section  2,  ex- 
cept that  the  land  is  less  precipitous.  Below  Section  2 
and  over  the  whole  tract  the  soil  consists  of  liglit 
sandy  loam,  with  some  gravel  admixed  in  places.  'I'lie 
rock  along  the  upper  reaches  of  the  canal  is  greatly 
shattered  and  seamed,  and  the  clay  bluffs  when  satur- 
ated are  very  unstable,  so  it  was  early  decided  that  the 
canals  sliould  have  imijervious  linings,  not  only  to  pre- 
vent great  waste  of  water  by  perculation,  but  to  per- 
servc  theintegrity  of  the  canals. 

The  Provincial  W  ater  Commission  allows  Zyi  acre 
feet  |)cr  acre  per  season  for  this  district,  measured  at 
the  head  gate,  and  any  considerable  loss  of  water 
would  be  inadmissible.  Consideration  was  given,  too. 
to  the  deleterious  effect  of  escaping  water  upon   the 


Fig.  2. — Forms  for  canal  lining  Icnoclced  down. 
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lands  lyiii^  below  the  ditcii  lines.  This  water  usually 
travels  below  the  surface  as  ground  water  dissolving 
the  alkaline  salts  from  the  earth  in  passing,  until  the 
water  finally  rises  to  the  surface  and  evaporates,  leav- 
ing behind  the  salts  to  form  "alkali"  and  destroy  the 
fertility  of  the  land.  With  an  ingenuity  that  seems 
devilish,  this  water  almost  invariably  selects  the  most 
fertile  bottom  land  or  most  highly-cultivated  held  in 
which  to  make  the  deposit,  and  the  best  land  is  soon 


Fig.  3. — Canal  two  years  after  construction. 

Jseless.  This  danger  to  the  land  is  a  most  insidious 
ine  that  may  not  be  recognised  (])robably  will  not  be 
by  the  uninitiated)  until  too  late  to  rehabilitate  the 
soil.  This  trouble  from  ])ercolating  water  has  become 
so  pronounced  under  some  of  the  older  U.  S.  irrigation 
systems,  and  in  one,  at  least,  of  the  Okanagan  V'alley 
systems,  that  owners  of  damaged  lands  are  either 
threatening  or  have  started  damage  suits.  It  is  ])rob- 
able  that  state  and  provincial  laws  will  take  cognizance 
of  this  evil  some  time  and  require  that  all  irrigation 
water  ways  shall  have  imjjervious  linings,  but  prob- 
ably not  until  a  few  more  million  dollars'  worth  of 
damage  has  been  done. 

The  crossing  of  Canyon  Creek  is  made  with  a  rivet- 
ted  steel  pi|)e  inverted  syphon,  with  a  mean  diameter 
of  28  in.  and  about  2.000  feet  long.  The  canyon  at  this 
])oint  is  a  rocky  gorge  about  375  feet  deep  and  1,200 
feet  wide  from  rim  to  rim,  but  the  .syphon  does  not 
cross  it  directly  at  right  angle  with  its  direction.  The 
maximum  head  on  the  steel  pipe  is  approximately  360 
feet. 

Section  2  of  the  main  canal  extends  from  the 
syphon  westward  for  about  4,.S00  feet,  where  a  drop  of 
3.S0  feet  is  made  to  a  lower  level  by  means  of  a  24  in. 
concrete  pipe,  2,600  feet  long,  to  Section  3  of  the  canal. 
.\t  this  point  advantage  was  taken  of  a  natural  depres- 
sion in  the  ground  to  form  a  small  reservoir  for  "bal- 
ancing" the  flow  in  the  canal.  This  re.servoir  forms 
the  headwork  of  lateral  No.  2.  It  has  a  capacity  of 
about  6  acre  feet. 

Section  No.  3  of  the  canal  extends  westward  from 
the  foot  of  the  above-mentioned  "dovvntake."  a  dis- 
tance of  about  1  mile.  It  will  be  extended  several  miles 
further  as  required.  From  this  section  the  lateral  dis- 
tribution is  niade.  This  will  ultimate'y  consist  of 
seven  laterals  with  a  combined  length  of  approximate- 
Iv  1.^0,000  feet,  or  about  28^2  miles. 

The  topography  of  the  tract  is  such  that  open 
ditches  and  flumes  would  require  indirect  routes  and 


extensive  trestling,  involving  high  maintenance 
charges,  attendant  loss  of  water  and  damage  to  land. 
Therefore,  pipe  lines,  following  closely  the  undulations 
of  the  ground  and  taking  the  most  direct  courses  be- 
tween objective  points,  were  selected  as  the  economi- 
cal solution.  Wood,  steel  and  concrete  pipes  were  con- 
sidered and  costs  estimated,  and  the  selection  fell  on 
the  last-named.  Wood  pipe  gave  the  lowest  estimate 
of  first  cost,  but  its  life  for  irrigation  work  in  the 
Okanagan  Valley  is  proving  to  be  very  short,  probably 
not  to  exceed  nine  or  ten  years,  although  no  exact 
average  figures  are  available  yet.  This  failure  is  ow- 
ing to  dry  rot,  probably  due  to  the  pipes  being  empty 
from  seven  to  eight  months  in  the  year,  and  in  a  few 
instances  by  the  wire  wrapping  corroding. 

Steel  pipe  does  not  differ  much  from  concrete  pipe 
in  first  cost,  but  it  promises  to  be  short-lived.  All  the 
irrigation  water  used  in  the  district  is  very  severe  on 
steel  or  iron,  this  being  attributable  to  carbonic  acid 
gas  arising  from  the  oxidation  of  the  vegetable  matter 
in  the  swamps  at  its  source.  No  paint  or  coating,  thus 
far,  has  been  able  to  prevent  this  water  from  ])itting 
and  corroding  the  steel  of  pipes  or  the  castings  of 
gates,  valves,  etc.  From  present  indications  it  is  very 
doubtful  if  the  life  of  steel  pipe  will  exceed  that  of 
wood  pipe  in  the  same  service. 

Concrete  in  various  forms  has  been  used  in  irriga- 
tion works  in  the  Kelowna  district  for  a  number  of 
years — antedating  either  wood  or  steel  pipe.  No  signs 
of  disintegration  have  become  visible,  and  no  doubt  of 
its  suitability  or  permanence  has  been  felt.  Concrete 
pipe  was  therefore  adopted  in  this  instance  for  the  dis 
tribution  system. 

Details  of  Construction 

The  main  canals  were  excavated  as  nearly  as  pos- 
sible to  the  exact  outside  dimensions  of  the  concrete 
lining,  but  were  generally  from  0.1  to  0.2  feet  larger  in 
widtli.  Great  care  was  taken  to  get  the  bottom  dressed 
precisely  to  grade.  This  was  accomplished  by  keeping 
the  bottom  2  or  3  inches  high  in  the  first  excavation 
and  doing  the  final  dressing  after  the  bottom  grade 
hubs  had  been  set,  as  described  below. 

The  alignment  of  canals  was  such  that  the  entire 
bottom  was  in  solid  earth  as  far  as  practicable.     To 


Fig.  4. — Canal  showing  curve  alignment — two  years  old. 

make  the  cut  and  fill  balance  it  generally  required 
a  cut  of  7  of  8-tenths  of  a  foot  at  the  lower  side  of  the 
bottom.  Considerable  refinement  was  given  the  loca- 
tion so  that  the  excavation  of  the  ditch,  a  bcrm  two 
feet  wide  on  upper  side  and  the  side  hill  slojie  excavat- 
ed above  berm  would  just  build  the  fill,  with  a  berm  of 
2  feet  on  the  lower  side  of  ditch.  The  excavation  was 
nearly  all  made  with  pick  and  shovel,  drag  scrapers 
and  i)loughs  being  used  in  only  a  few  places,  and  then 
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with  no  gain  in  economy.  The  aUgnment  consists  of 
tangents  and  circular  curves  run  in  with  a  transit. 
After  the  rough  excavation  was  made,  the  centre  lines 
of  tangents  were  re-run  and  curve  points  re-establish- 
ed, but  around  the  curves  the  concreting  was  allowed 
to  follow  the  excavation  as  first  made.  Grade  hubs, 
with  tops  driven  to  the  finished  top  of  cement  lining, 
were  set  every  15  feet  on  both  tangents  and  curves,  and 
the  final  dressing  of  bottom  was  then  made  by  measur- 
ing down  3  in.  from  the  top  of  stake.  These  hubs  re- 
mained as  a  guide  to  the  form  setters. 

Forms 
Forms  for  the  canal  lining,  designed  by  the  writer, 
were  of  a  "knock-down"  type  and  are  shown  assembled 
in  Fig.  1  and  knocked  down  in  Fig.  2.    They  were  built 


Fig.  5. — Use  of  an  conipns^or  for  tamping  concrete 
in  pipe  moulds. 

in  sections  from  6  ft.  to  12  ft.  long,  each  section  con- 
sisting of  two  sides  and  a  nurnber  of  cross  frames 
spaced  2  ft.  apart.  The  sides  were  made  of  %  x  4-inch 
matched  pine  flooring,  nailed  to  2  x  4  studs  on  2-ft. 
centres.  The  cross  frames  were  made  of  2  x  4  stufT 
with  1  X  6  in.  bracing.  The  lower  cross  bar  was  kept 
4  in.  in  clear  above  the  bottom  of  finished  concrete,  to 
allow  trowelling  under  the  cross  frames.  These  cross- 
bars proved  rather  light,  and  would  have  been  better 
made  of  2  x  6  in.  scantling;  still,  after  two  seasons' 
work  these  forms  are  very  serviceable  and  will  be  used 
in  extending  the  main  canal.  There  were  built  1,400 
lineal  feet  of  these  forms,  the  cost  being  $1.15  per 
foot,  with  lumber  at  $20  for  the  sized  material  and  $2R 
for  matched  flooring,  carpenters  at  40c  an  hour.  The 
exterior  surfaces  were  coated  from  time  to  time  with 
California  crude  oil,  to  prevent  the  concrete  from  ad- 
hering. 

After  the  forms  were  distributed  along  the  berm.  a 
gang  of  four  men  were  able  to  as.semble  and  line  up 
500  feet  of  forms  per  10-hour  day.  The  procedure  was 
for  two  men  on  the  berm  to  hand  the  parts  down  to 
two  men  in  the  excavation,  who  assembled  the  forms. 
Then  the  dissembled  forms  were  aligned  and  blocked 
up  to  grade  and  each  was  attached  to  the  last  preced- 
ing form  with  two  bolts,  one  on  each  side,  to  prevetit 
end  motion.  On  curves  a  strip  of  galvanized  sheet 
steel  was  placed  over  the  opening  between  the  adjoin- 


ing forms,  as  they  would  touch  only  at  the  top  on  the 
inside  of  the  curve.  The  construction  of  these  forms 
is  shown  quite  clearly  in  Fig.  2.  There  were  hardwood 
pins  in  the  top  and  bottom  of  each  stud  projecting  }i- 
inch  from  the  side  of  the  stud,  and  mortices  in  the  ends 
of  the  cross  bars  that  engaged  these  pins,  and  a  hard- 
wood button  on  the  side  rib  of  the  cross  frame  that  en- 
tered a  notch  cut  in  the  side  of  the  stud.  When  assem- 
bled the  forms  were  rigid  and  each  complete  form 
could  be  handled  as  a  unit. 

Outside  of  the  forms,  between  the  forms  and  the 
side  of  the  excavation,  battens  of  IJ^  x  3  in.  pine  were 
stood  up  at  about  18  in.  centres,  and  outside  of  the  bat- 
tens were  placed  sheets  of  10-gauge  steel,  about  3x4 
feet  in  size.  When  the  concrete  of  side  lining  was  be- 
ing placed,  the  sheets  were  pried  up  against  the  bat- 
tens and  earth  was  tamped  in  between  the  sheet  and 
side  of  excavation  at  the  same  time  as  the  concrete 
was  being  rammed  l)ctween  the  battens,  the  battens 
and  steel  sheet  being  raised  as  the  filling  advanced,  so 
that  when  the  space  was  full  the  battens  and  sheets 
were  fully  removed  and  ready  to  use  again.  This  gang 
ed  the  thickness  of  just  3  in.  of  concrete,  and  also  pre- 
vented the  concrete  tampers  from  mixing  earth  with 
the  concrete.  The  only  objection  to  this  arrangement 
was  that  the  earth  back  of  the  sheet  could  not  be  ram- 
med as  hard  as  it  should  be  without  raising  the  forms 
(even  when  loaded  with  the  concreting  paraphernalia 
and  several  men)  and  the  filling  had  to  be  gone  over 
again  the  following  spring  and  retamped.  It  was 
found  tliat  this  filling  had  become  so  slack  in  places 
that  tlie  side  lining  had  settled  outwards,  causing  inci- 
pient cracks,  but  after  a  thorough  retamping  no  further 
trouble  was  experienced.  .'Sections  1  and  2  were  placed 
in  1911. 

When  placing  the  lining  the  concrete  was  wheeled 
in  barrows  from  the  mixer  on  planks  laid  on  the  tops 
of  cross  frames  of  forms.  The  bottom  was  put  in  first, 
and  a  workman  floated  this  up  to  the  surface  and  trow- 
elled it.  As  soon  as  the  bottom  was  in,  the  sides  were 
concreted.  To  do  this,  the  wheel  barrows  were  dump- 
ed on  a  steel  plate  on  the  plank  runway,  and  the  ma- 
terial was  shovelled  into  the  space  between  the  bat- 
tens. The  lining  was  divided  into  sections  of  about  15 
feet  by  placing  strips  of  thin  sheet  iron,  3  in.  wide,  on 
edge  across  the  bottom  and  up  the  sides.  These  strips 
were  left  in  and  formed  contraction  joints.  The  block- 
ing under  the  forms  was  removed  as  the  concrete  bot- 
tom was  put  in.  The  forms  were  allowed  to  remain  for 
twenty-four  hours,  when  a  gang  of  four  to  six  men 
knocked  them  apart  and  passed  them  out  onto  the 
berm,  then  patched  any  rough  or  broken  places  in  the 


Fig  6.— Framework  of  sheds  in  pipe  yards. 
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concrete  and  finally  gave  it  a  brush  coat  of  cement 
grout.  The  lining  was  then  covered  with  burlap  and 
sprinkled  occasionally  for  the  remainder  of  the  day. 
The  following  day  the  burlan  would  be' moved  ahead, 
a  temporary  bulkhead  of  plank  placed  at  the  lower  end 
of  the  completed  section  and  the  bulkhead  at  the  foot 
of  the  preceding  day's  work  removed  or  holes 
bored  in  it,  and  the  ditch  allowed  to  fill  with 
water.  One  or  more  times  during  the  day,  and  possi- 
bly the  following  day,  a  man  would  .eo  along  the  berm 
and  splash  the  water  up  to  the  top  of  the  concrete,  but 
after  the  second  day  little  attention  was  paid  to  it,  the 
capillary  attraction  being  sufficient  to  keep  the  top  of 
the  concrete  wet. 

As  the  finishers  removed  the  forms,  a  gang  of  la- 
borers carried  them  ahead  to  the  form  setters,  except 
where  a  wagon  could  approach  the  canal,  when  they 
were  transported  in  that  way.  Water  for  mixing  was 
raised  from  behind  the  bulkhead  with  a  small  gasoline 
pumping  engine  and  was  sent  forward  to  the  mixer 
through  2  in.  wood  pipe,  which  was  taken  up  behind 
and  relaid  ahead  as  occasion  demanded.  A  gang  of 
forty  men  in  all  could  average  about  400  feet  of  lining 
a  day,  with  now  and  then  a  spurt  of  over  500  feet.  The 
latter  figure  corresponds  with  an  output  of  50  cu.  yds. 
a  da)%  as  the  cross-section  of  the  concrete  is  2.7  sq.  ft., 
or  1/10  cu.  yd.  per  foot. 

The  concrete  was  1 :3  :6  mixture,  using  10  per  cent. 
of  hydrated  lime,  and  gravel  aggregate,  mixed  in  a 
drum  batch  mixer.  The  cost  of  lining  was  from  $15  to 
$18,  the  cement  costing  about  $4.50  per  1)1)1.  delivered 
at  the  ditch.  The  high  cost  of  concrete  is  due  princi- 
pally to  the  difficulties  encountered  in  getting  material 
distributed,  including  cost  of  "tote  roads." 

Observations  as  to  Durability  After  Two  Years 

As  noted  elsewhere,  the  first  and  second  sections 
were  lined  in  1911  and  are  now  over  two  years  in  place, 
and  it  is  possible  to  draw  some  conclusions  as  to  the 
durability  of  this  lining,  cost  of  maintenance,  etc.  The 
following  important  repairs  have  been  made.  The 
earth  along  the  side  lining  has  been  retamped  over  a 
large  portion  of  Sections  No.  1  and  2  and  to  a  lesser 
extent  on  Section  3. 

About  60  feet  on  one  side  of  Section  1  was  wrecked 
in  the  spring  of  1912  by  a  mud-slide.  The  side  lining 
happened  to  project  an  inch  or  more  above  the  berm 
and  when  a  heavy  clay  bank  above  it,  slid,  it  caught 
this  exposed  edge  and  turned  the  side  over  into  the 
canal.  No  harm  was  done  to  the  bottom  or  opposite 
side.  The  bottom  heaved  up  and  had  to  be  replaced 
for  a  distance  of  several  hundred  feet  on  Section  2  dur- 
ing the  winter  or  spring  of  1912.  This  portion  of  the 
ditch  was  through  a  thorough-cut  in  hardpan.  The 
old  bottom  was  cut  out,  drain  tile  laid  in  a  trench  ev- 
cavated  below  the  bottom,  covered  with  gravel  and  a 
new  bottom  put  in.  The  drain  tile  extended  out  of  the 
cut  and  was  carried  out  to  the  surface  down  the  hill 
from  the  canal.  Some  further  repairs  were  necessary 
the  following  spring  (1913)  some  cracks  developing 
that  were  plastered  over.  This  cut  will  probably  re- 
quire annual  repairs  if  the  lining  is  to  be  kept  intact, 
but  owing  to  the  imperviousness  of  the  soil  there  it 
would  hardly  seem  necessary  to  try  and  keep  this  par- 
ticular cut  up  to  standard  maintenance. 

In  addition  to  the  above,  some  cracks  have  been 
grouted  and  berms  levelled  up  to  top  of  concrete,  etc. 
— mostly  done  at  odd  times  by  the  ditch  walkers.  Ex- 
cepting the  clay  cut  there  are  no  defects  that  indicate 
that  the  lining  will  not  last  for  years.      The    annual 


maintenance  will  be  practically  nil.  Those  portions  of 
the  ditch  that  are  located  wholly  or  almost  all  on  rock 
fills  show  the  fewest  defects.  The  portions  that  are 
partly  on  fill  are  in  the  next  best  condition,  and  so  on 
until  the  poorest  parts  are  in  full  cut  sections  in  heavy 
earth.  This  of  course  is  due  to  the  under-drainage 
where  location  is  on  fill  or  mostly  fill.  If  thorough  cuts 
in  heavy  earth  are  necessary  it  would  be  better  to  con- 
struct a  closed  pipe  or  conduit,  which  could  be  back- 
filled, and  by  closing  the  ends  of  this  section  with 
boards  or  brush  and  leaves  in  the  fall  the  frost  could 
be  kept  out  from  below  the  bottom.  Figs.  3  and  4 
shows  views  of  the  canal  at  the  age  of  two  years.  The 
photographs  were  taken  when  about  1-inch  of  water 
was  running  in  the  ditch. 

Lateral  System  of  Concrete  Pipe 

As  noted  elsewhere,  the  lateral  system  is  construct- 
ed of  concrete  pipe  and  will  eventually  embrace  about 
150,000  lin.  feet  of  pipe,  about  half  of  which  has  al- 
ready been  supplied. 

The  general  specifications  for  the  pipe  with  unit 
working  stress  for    unreinforced    pipe,    and    the    unit 


Fig.  7. — Completed  pipes. 

stress  in  steel  in  reinforced  pipe  were  worked  out  by 
the  engineer  and  the  contract  for  its  construction  given 
to  the  B.  P.  Little  Construction  Company,  Limited,  of 
Kelowna,  who  designed  the  details  and  methods  of 
manufacture. 

The  pipe  for  lateral  No.  5,  with  a  length  of  approxi- 
mately 35,000  feet,  was  installed  in  1912  and  the  spring 
of  1913.  The  trenches  were  excavated  and  the  pipe 
made  for  lateral  No.  2  in  1913,  but  the  pipe  has  not  yet 
been  laid  in  place.  The  pipes  range  from  6  in.  to  30  in. 
in  size,  and  are  all  made  in  sections  2  feet  long,  with 
bevel  and  tongue  joint. 

The  plant  for  the  manufacture  of  the  pipe  consisted, 
in  addition  to  the  usual  steel  pipe  moulds  and  cast  iron 
rings,  of  a  20  h.p.  gasoline  engine  belted  to  an  8  in  x 
8  in.  air  compressor,  with  24  in.  x  6  ft.  receiver,  six 
compressed  air  concrete  rammers,  one  comperssed  air 
chipper,  power  driven  punch  and  shear  and  power 
driven  bending  rolls,  batch  mixer,  screens,  etc. 

A  pipe  yard  about  150  x  350  feet  was  nicely  levelled 
ofT  and  a  rough  framework  of  poles  was  put  up  as 
shown  in  Figures  5  to  10.  Three  "sheds"  were  erected 
of  these  poles,  each  30  x  300  ft.,  with  driveways  along 
each  side  of  each  shed.  A  one-inch  water  line  under  50 
lbs.  pressure  and  a  }i-\n.  air  line  under  80  lbs.  pressure 
was  placed  along  the  centre  of  each  shed,  each  pipe 
line  being  provided  with  hose  tape  every  30  to  40  feet. 

Each  pipe-making  gang  working    in    these    sheds 
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was  provided  with  a  canvas  cover  of  10  oz.  duck,  24  x 
40  feet  in  size,  wiiicli  was  stretclied  over  the  frame- 
work, and  under  which  they  worked,  tlius  ])rotecting 
the  fresh  concrete  and  newly  made  pipe  from  the  sun. 
As  the  gangs  advanced  through  the  sheds  the  canvas 
was  moved  forward. 

As  soon  as  the  pij)e  would  stand  wetting,  witliout 
washing  away,  they  were  si)riiikicd,  and  an  expert 
waterman  could  l)cgin  giving  thein  water  within  a  half 
iiour  after  the  moulds  were  withdrawn.  In  warm  wea- 
ther a  spray  could  he  kept  on  them  after  they  were 
three  or  four  hours  old.  As  soon  as  the  pipes  reached 
this  set  .sprays  from  garden  sprinklers  were  kept  on 
them  and  they  were  not  allowed  to  become  dry  again 
until  cured — a  matter  of  twelve  or  fifteen  days,  dei^end- 
ing  on  the  weather.  Dozens  of  these  s|)rinklers  were  in 
use  all  the  time.  One  man  devoted  all  his  time  to  their 
attention,  with  an  assistant  about  half  the  time. 

The  pipe  was  specified  to  be  made  of  a  1 :2:2  mix, 
using  gravel  aggregate,  not  larger  than  one-half  the 
thickness  of  the  shell  of  ]>ipe,  with  the  addition  to  the 
cement  of  twelve  per  cent,  of  its  weight  of  hydrated 
lime.  For  some  portions  of  the  pipe  a  1  :1)4  :1  mix  was 
used,  as  in  the  reinforced  pipe  of  small  diameter  the 
shell  was  so  thin  that  the  gravel  had  to  be  very  small 


Fig.  8. — Concrete  mixer  used  in  manufacturing  pipes. 

to  pass  the  reinforcement — in  fact  a  mixture  of  1  ce- 
ment to  2)4  sand  better  expresses  the  composition. 

The  mixture  was  turned  over  dry  for  one  minute  in 
a  batch  mixer  (Fig.  8)  and  then  water  was  added  to 
bring  the  total  moisture  up  to  about  18  to  19  per  cent, 
of  the  weight  of  cement.  Dry  sand  was  preferred  as 
it  gave  a  more  uniformly  dry  mix,  and  it  was  gener- 
ally possible  to  keep  the  sand  practically  dry.  The  re- 
sulting batch  with  the  above  amount  of  water  would 
just  stay  up  in  a  ball  when  patted  together  in  the 
hands,  but  under  the  power  rammers  moisture  would 
be  forced  out  of  it  and  deposited  as  a  heavy  dew  on 
the  walls  of  the  moulds.  The  endeavor  was  to  have 
the  mix  as  wet  as  it  could  be  made  to  stand  up  when 
the  moulds  were  withdrawn  immediately  after  forming 
the  pipe.  With  reinforcement  a  considerably  wetter 
mixture  was  possible. 

Under  80  lbs.  air  pressure  at  the  receiver  tiic  ram- 
mers ran  at  a  speed  of  about  400  blows  a  minute,  with 
air  cylinders  1J4  x  5  in.,  the  usual  stroke  lieing  about 
4  inches.  As  near  as  could  be  determined  tiiere  was 
about  40  lbs.  average  effective  pressure  in  the  machine. 
The  weight  of  moving  parts  was  approximately  8  lbs., 
the  momentum  of  which  was  effective  in  adding  to  the 
force  of  the  blow.    The  combined  ramming  effect  may 


be  estimated  at  about  92,000  inch-lbs.  per  minute. 
The  resulting  pipe  was  dense  and  hcjnicjgeneous,  the 
unreinforced  pipe  weighing  at  the  rate  of  148  lbs.  per 
cu.  ft.  of  concrete,  for  smaller  sizes  to  152  lbs.  per  cu. 
ft.  of -concrete  for  larger  pipe.  Ordinary  wet-mixed 
concrete  of  the  same  material  ran  about  142  lbs.  per 
cu.  ft.  The  freshly  moulded  pipes  were  allowed  to  re- 
main standing  undisturbed  on  the  cast  iron  ring  form- 
ing the  bottom  of  the  mould  for  a  period  of  fnjm 
twelve  to  thirty  hours  (sometimes  longer)  depending 
on  the  weather;  then  they  were  turned  down  on  their 
sides  and  the  rings  removed. 

The  pipes  were  allowed  to  lie  in  that  position,  un- 
der sprays  of  water,  for  several  days,  or  until  the  space 
occupied  was  again  required  for  moulding,  when  tiiey 
were  "corded"  up  along  the  driveways  until  curing 
was  complete.  Then  they  were  hauled  out  to  tiie 
trenches.  There  were  nine  sizes  of  pipe  and  three  to 
five  "classes"  of  each,  the  class  referring  to  the  amoimt 
of  reinforcement,  there  being  34  varieties  in  sizes  and 
classes  altogether.  To  prevent  any  possible  confusion, 
each  jiiece  of  pipe  was  marked,  soon  after  it  was  made, 
with  the  date  and  class,  using  lampblack  mixed  in 
kerosene  oil.  These  markings  remain  perfectly  legi- 
ble after  eighteen  months'  exposure  to  the  weather. 
Mg.  y  shows  30  in.  pipe  standing  on  a  ring,  and  Fig.  10 
the  same  pipe  turned  down  and  the  ring  removed. 

Unit  Stresses  and  Reinforcement 

Tlic  maximum  static  head  allowed  on  unreinforced 
l)il)e,  referred  to  as  "plain"  pipe  herein,  was  that  due  to 
a  tensile  stress  of  60  lbs.  per  square  inch.  This  stress, 
however,  occurs  but  in  a  few  places  on  small  pipe. 
The  more  usual  limit  strain  was  40  lbs.  per  sc|.  in. 

Reinforced  pipe  was  used  where  the  stress  would 
exceed  40  lbs.  per  sq.  in.  in  the  concrete  (except  in  a 
fe  winstances  as  noted)  and  the  reinforcement  was  fig- 
ured to  take  all  the  strain  at  a  factor  of  8.000  lbs.  per 
sq.  in.  This  low  factor  was  used  for  the  following  rea- 
son ;  The  steel  is  placed  in  the  shell  of  the  pipe  simul- 
taneously with  the  concrete.  The  concrete  in  curing 
will  shrink  somewhat  andthe  hoop  is  thereby  put  under 
compression.  With  a  wet  mi.x  this  shrinkage  is  con- 
siderable, and  with  the  moist  mixture  described  above 
as  used  on  this  job  tlie  shrinkage  is  perceptible.  When 
pressure  comes  on  the  inside  of  the  pipe  the  concrete 
must  "give'  'either  by  its  elasticity  or  by  the  develop- 
ment of  hair  cracks  before  the  steel  will  begin  to  take 
strain  in  tension.  If  the  stress  on  the  steel  were  suffici- 
ent to  stretch  it  apprecialjly  a  leaky  pipe  would  be  ex- 
pected. Take  for  instance  a  20-in.  pipe  with  hoops  22- 
in.  in  diameter ;  the  extension  in  circumference  of  the 
steel  at  8,000  lbs.  per  sq.  in.  would  be  almost  exactly  1- 
64  of  an  inch,  which  would  probably  be  divided  between 
several  hair  cracks  around  the  circumference  of  the 
shell.  These  cracks  would  not  open  enough  to  leak,  but 
if  the  yield  were  much  more  than  that  amount  the 
cracks  might  become  more  than  "hair  cracks."  As  a 
matter  of  fact  it  was  found  in  testing  reinforced  pipe  in 
the  testing  machine  in  the  yard  that  if  the  pipe  had  be- 
come well  dried  out,  and  the  pressure  were  run  up  im- 
mediately, the  test  piece  would  crack  from  end  to  end  at 
about  the  breaking  strain  of  plain  pipe,  but  after  a  few 
minutes  this  crack  would  cease  to  leak  and  the  full  test 
l)ressure  could  then  be  put  on  gradually.  If  the  water 
were  allowed  to  stand  in  the  pipe  for  a  time,  as  over 
night,  before  the  pressure  were  run  up,  it  would  the', 
test  well  above  working  pressure  without  cracking  at 
all,  the  explanation  being  that  the  concrete  would 
"swell"  or  expand  enough  to  put  an  initial  stress  ua 
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tlie  hoops.  The  testing  outfit  was  rather  crude  and  u. 
the  writer's  opinion  the  results  obtained  from  it  wee 
not  dependable.  It  might  be  misleading  to  publish  the 
figures,  but  from  the  tests  the  conclusion  was  drawn 
that  at  from  10,000  to  11,000  lbs.  per  sq.  in.  stress  in 
the  steel,  the  concrete  would  begin  to  show  hair  cracks, 
although  these  would  not  often  leak  until  11,000  Ib'j 
was  exceeded. 

The  testing  machine  consisted  of  bulkheads  with 
rubber  gaskets  placed  over  the  ends  of  the  pipe, 
drawn  together  with  through  rods  parallel  with  and 
outside  of  the  pipe.  In  order  to  prevent  leakage  at  the 
gaskets,  it  was  necessary  to  draw  these  rods  very  tight. 
There  was  no  way  of  estimating  this  end  pressure,  or 
of  ascertaining  its  effect,  but  it  was  found  that  other 
things  being  equal  (apparently)  the  tighter  the  bolts 
were  drawn  the  lower  would  be  the  bursting  pressure. 
In  a  number  of  instances  the  pipes  burst  in  trying  to 
get  the  bulkheads  tight,  before  there  was  any  internal 
pressure  that  would  register  on  the  ordinary  steara 
gauge  used,  this  referring  to  plain  pipe  only. 

The  reinforcement  consists  of  hat  bands  of  opci 
hearth  steel,  ranging  in  section  from  y&  >!.  }i  to  ^4  x. 
Ij4  inches.  The  hoops  were  sheared  to  length  and 
punched  for  rivets  in  a  combination  punch  and  shear 
driven  by  a  3  h.p.  gasoline  engine,  and  rolled  to  proper 
circle  in  a  4^  in.  set  of  rolls  driven  by  the  same  engine. 
Two  or  more  rivets  were  driven  in  each  hoop,  spaced 
1  in.  apart,  one  behind  the  other  on  the  centre  line  of 
the  hoop  band.  Rivet  shear  was  taken  at  a  maximum 
of  10,000  lbs.  and  the  section  of  steel  in  hoop  at  rivet 
hole  not  to  exceed  16,000  lbs.  per  sq.  in. 

As  the  hoops  were  rivetted  they  were  made  up  into 
bundles  each  containing  just  the  number  of  hoops  re- 
quired for  a  two-foot  section  of  pipe.  This  guarded 
against  the  moulders  inserting  a  wrong  number  in  any 
one  section.  A  quantity  of  these  hoops  made  up  and 
bundled  are  shown  in  Fig.  11. 

The  longitudinals  were  made  up  of  the  same  steel 
stock,  two  or  four  to  each  section  of  pipe,  proportioned 
to  size  and  head,  with  a  return  bend  on  each  end.  The 
ends  of  these  bars  are  shown  in  the  pipe  illustrated  in 
Figs.  9  and  10.  The  moulds  were  provided  with  clips, 
which  held  the  longitudinals  in  place  during  the  mould- 
ing, and  the  longitudinals  were  placed  inside  of  the 
hoops  and  served  to  hold  the  latter  concentric  with 
the  shell.  The  hoops  were  spaced  by  means  of  gauges 
and  no  trouble  was  experienced  in  getting  them  in  their 
proper  positions.  The  standard  construction  called  for 
three  hoops  per  foot,  varied  in  a  few  instances.  The 
pipe  yard  force  consisted  of  about  forty  men  and  turn- 
ed out  from  500  to  1,350  feet  of  pipe  a  day,  depending 
on  the  proportions  of  plain  and  reinforced  pipe  made. 
Pipe  Laying 

The  trenches  were  graded  so  that  the  drainage  of 
the  pipe  to  frost  taps  was  provided  for,  the  standard 
practice  being  to  sink  the  pipe  so  as  to  have  not  less 
than  18  in.  of  cover  over  it  to  the  surface  of  the  ground. 
This  required  quite  deep  cuts  in  places,  through 
knolls  and  swells  in  the  surface  of  the  ground.  The 
excavations  were  well  made,  straight,  and  of  good  fin- 
ish to  bottom.  The  contractor  was  not  required  to  lay 
the  pipe  to  Hne,  either  for  grade  or  alignment.  This 
greatly  reduced  the  cost  of  the  installation. 

Pipe  from  6  in.  to  12  in.  bore  was  laid  by  a  gang  of 
two  men,  1  mixer  and  1  layer ;  14  in.  and  16  in.  pipe  was 
laid  by  a  gang  of  three  men,  and  larger  pipe  by  gangs 
of  4  to  6  men.  It  was  not  found  economical  to  use 
tackle  for  handling  pipe  up  to  and  including  24  in. 
which  weighed  200  lbs.  per  foot.    The  ends  of  all  pipes 


Fig.  9.  -30-inch  pipes  standing  on  rings. 

were  cleaned  with  a  stiff  wire  brush  to  remove  the 
"laitance"  and  any  adhering  earth.  They  were  then 
wetted  and  the  bevel  end  "buttered"  with  neat  cement, 
while  the  pipe  was  standing  upright.  The  pipe  was 
then  turned  down  and  the  bevel  shoved  over  the  spigot 
end  of  the  pipe  previously  laid,  and  the  joint  completed 
with  1 :1  cement  mortar,  a  collar,  3  to  4  inches  wide  by 
from  ^  to  ^  inches  thick  being  trowelled  around  the 
pipe  over  the  joint. 

Two  methods  of  joining  the  longitudinal  bars  of 
the  reinforced  pipe  were  used.  The  first  was  by  means 
of  clips  formed  of  short  pieces  of  band  steel  of  the 
same  thickness  as  the  connecting  longitudinal  but  J4 
in.  wider.  These  clips  had  a  return  bend  on  each  end 
similar  to  the  bends  on  the  longitudinals  with  which 
they  engaged.  The  second  method  was  by  means  of 
No.  12  steel  wire,  by  wrapping  sufficient  turns  of  the 
wire  in  the  hooked  ends  of  the  adjoining  longitudinals 
to  make  the  area  of  the  wire  slightly  exceed  the  area 
of  the  longitudinals. 

Both  connections  proved  adequate,  but  the  wiring 
was  preferred  as  each  turn  could  be  brought  taut  as 
I)ut  on  and  the  strain  placed  equally  on  all  longitudin- 
als, while  with  any  form  of  clip  or  connection  that  was 
made  up  in  advance  in  the  shop  there  would  be  a  slack- 
ness in  the  connection  of  some  of  the  longitudinals 
wliere  the  axial  directions  of  the  pipe  was  not  perfect- 
ly straight,  and  as  noted  above,  the  grade  line  was  un- 
dulating. The  wiring  methods  proved  a  little  more  ex- 
pensive than  the  clips,  but  it  was  used  for  the  greater 
portion  of  the  reinforced  pipe.  Neat  cement"  butter" 
was  worked  in  and  around  the  wiring  and  the  whole 
connection  covered  by  the  collar. 

That    the    longitudinal    reinforcement    has    great 


Fig.  10. — 30-inch  pipes  completed. 
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streiigtli  is  slit)vvn  Ijy  tlie  fulluwiiij^  iiicidi-iit.  A  .sec- 
tion of  20  ill.  pipe,  t(j  work  under  60  feet  head,  crossed 
a  i)iece  of  swamjiy  jjroiind  f(jr  a  distance  of  about  70 
feet.  IvfTorts  were  made  to  get  a  sufficiently  linn  foun- 
dation for  the  pipe,  hut  when  the  line  was  filled  with 
water  a  number  of  leaks  were  found  at  this  point, 
assumed  to  be  due  to  settlement  of  the  pipe.  The 
water  was  drawn  out  and  efforts  were  made 
to  close  the  leaks  on  the  outside  of  the  pipe,  but 
owing  to  the  mud  and  water  of  the  swamp  a  satisfac- 
tory job  could  not  be  done.  It  was  then  decided  to  cut 
out  a  section  (2  ft.)  of  the  pipe  and  make  the  repairs 
on  the  inside.  This  opening  was  made  at  a  point  be- 
yond the  swamp,  about  7  or  8  feet  higher  than  the  low- 
est f)oint,  where  the  trench  was  in  sand  and  gravel,  this 
point  being  chosen  for  the  ea.sy  excavation.  At  night, 
while  the  pipe  was  open,  a  violent  rainstorm  occurred, 
and  sufficient  surface  water  ran  into  the  canal  to  cause 
a  flood  of  water  to  come  down  the  pipe  line  and  flow 
out  at  this  opening.  The  water  then  flowed  back  to  the 
low  ground  outside  of  the  pipe,  washing  away  the 
backfill  and  undermining  the  end  of  the  pipe  for  a  dis- 
tance of  10  feet.  The  longitudinal  reinforcement  iield 
up  this  length  of  pipe  and  its  load  of  water,  the  action 
being  that  of  a  cantilever.  Examination  the  next 
morning  showed  a  crack  (extending  about  one-half  the 
circumference)  in  the  joint  over  the  point  of  support. 


Fig.  11. — Hoops  used  in  reinforcing  pipes. 

and  a  similar  crack  about  6  in.  back  in  the  pipe  from 
the  cracked  joint,  and  the  unsupported  end  had  settled 
down  about  0.1  ft.  below  grade.  This  end  of  the  pipe 
was  jacked  up  to  grade,  the  cracks  chipped  open  and 
pointed  with  cement,  and  the  intended  repairs  made 
through  the  swamp  and  the  line  closed  up. 

The  grade  of  the  pipe  where  the  washout  occurred 
is  plus  12  per  cent.,  which  would  mean  a  depth  of  1.2 
feet  of  water  over  the  point  of  support  when  the  water 
just  overflowed  the  open  end.  As  it  flowed  in  sufficient 
volume  to  wash  away  8  or  10  cu.  yds.  of  earth  in  less 
than  an  hour,  there  was  evidently  a  good-sized  stream 
running. 

When  laying  pipe  of  20  in.  bore  and  larger,  the  joint 
was  pointed  and  smoothed  on  the  inside.  For  smaller 
sizes  a  bag  filled  with  hay  was  drawn  through,  keeping 
the  bag  three  or  four  joints  behind  the  layers.  The  ap- 
pearance of  a  completed  line  is  shown  in  Fig.  13, 
which  also  shows  a  standpipe  in  the  distance.  In  some 
cases  the  pipe  lines  were  covered  3  or  4  inches  deep 
with  backfill  as  soon  as  laid;  in  others  they  were  left 
entirely  open  until  after  testing,  in  which  case  the  top 
of  the  collar  was  covered  with  a  few  trowels  full  of 
sand,  as  shown  in  Fig.  13. 

Whether  the  pipes  are  covered  immediately  de- 
pends, of  course,  on  the  kind  of  weather  and  the  length 


oi  lime  that  will  probably  elapse  before  the  testing. 
If  left  exposed  to  alternate  sunshine  and  cold  nights 
the  pipe  will  crack  circumferentially  at  intervals,  but 
a  collar  can  be  put  around  these  breaks  just  before  test- 
ing with  very  little  labor,  and  the  advantage  in  having 
the  pipe  entirely  exposed  for  inspection  during  the 
testing  more  than  pays  for  the  extra  trouble. 

Expansion  Joints 

These  were  inserted  where  the  pipe  lines  entered 
distribution  boxes,  stand  pipes,  and  where  branch  con- 
nections were  made,  but  the  type  of  expansion  joint 
adopted  proved  to  be  of  little  value,  and  under  the 
pressures  used  gave  trouble  by  blowing  out  and  leak- 
ing. The  joint  consisted  of  a  reinforced  concrete 
sleeve  from  8  to  12  inches  long,  according  to  the  size 
of  pipe,  cemented  to  one  section  of  pipe  and  surround 
ing  the  other,  leaving  an  annular  space  of  from  Yi  to 
%-inch,  this  space  being  run  full  of  melted  asphalt. 
The  outside  end  of  the  annular  space  was  reduced  to 
from  1-16  to  ji/^-inch  so  as  to  prevent  the  asphalt 
squeezing  out  with  the  pressure  of  the  water.  After 
the  lines  had  been  in  use  for  a  time  it  was  observed 
that  the  asphalt  was  being  forced  out,  and  once  the 
water  got  through  the  asphalt  would  be  cut  away  in  no 
time.  After  a  good  deal  of  experimenting  the  best  so- 
lution of  the  trouble  was  found  to  be  to  run  a  fillet  of 
cement  mortar  around  the  end  of  the  sleeve,  practically 
making  it  a  rigid  joint,  but  weaker  than  the  adjoining 
pipe,  so  that  it  would  "give"  first  if  expansion  or  con- 
traction required  movement  at  the  expansion  joint.  As 
a  matter  of  fact  the  writer  never  detected  any  move- 
ment at  any  of  the  expansion  joints,  either  before  or 
after  they  were  cemented  fast ;  and,  in  his  opinion,  ex- 
pansion joints  in  a  buried  cement  pipe  line  are  of  no 
use  whatever. 

-  The  co-efficient  of  friction  between  even  very 
smooth  concrete  pipe  and  earth  is  high,  and  when  one 
considers  the  weight  of  the  pipe,  the  contained  water 
and  the  varying  weight  of  backfill  on  the  pipe,  by  any 
reasonable  assumptions  one  may  make,  the  amount  of 
longitudinal  reinforcement  that  would  cause  pipe  to 
"creep"  between  expansion  joints,  even  if  only  100  feet 
apart,  would  be  enormous.  While  it  might  be  possible 
to  build  such  pipe  it  would  be  quite  another  matter  to 
iind  a  customer  who  would  be  willing  to  pay  for  it. 

Even  in  the  interior  of  British  Columbia,  which 
has  rather  extreme  ranges  of  temperature,  the  varia- 
tion in  the  shell  of  pipe  buried  from  18  in.  to  2  ft.  be- 
low the  surface  is  not  likely  to  be  more  than  10  deg. 
to  12  deg.,  or  say  a  variation  in  length  of  0.055  ft.  in 
1,000  feet.  With  a  modulus  of  elasticity  of  2,000,000 
in  concrete,  a  10  deg.  variation  would  equal  a  stress 
of  9^  lbs.  per  sq.  in.,  either  to  stretch  or  compress 
the  concrete  sufficiently  to  compensate  for  change  in 
temperature,  but  as  concrete  cannot  be  made  perfectly 
homogeneous  the  strain  would  probably  accumulate 
at  weaker  points  and  start  cracks,  circumferential 
cracks  if  in  tension  and  longitudinal  or  diagonal  crack'; 
if  in  compression.  Therefore  it  seems  wise  to  pro 
vide  longitudinal  steel  to  distribute  these  strains  as 
equally  as  possible.  At  9,250  lbs.  stress  in  the  steel. 
0.1  per  cent,  of  steel  would  be  required,  and  to  the 
above  stress  in  steel  add  that  due  to  stretching  or 
compressing  the  steel  itself,  which  would  be  30,000,- 
000  X  .0000055  X  10  =  1650  lbs.,  or  a  total  unit  stress 
of  10,900  lbs. ;  or  say  that  for  each  degree  variation  in 
temperature  0.01  per  cent,  of  steel  is  required.  This 
is  the   writer's   theory  of  longitudinal   reinforcement 
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and  he  does  not  remember  of  having  seen  such  analysis 
offered  before. 

Additional  reinforcement  may  be  required  to  take 
outward  thrust  on  sharp  curves,  when  the  pressure 
would  have  to  be  considered. 

"Swelling"  in  Concrete  Pipes 

A  much  more  serious  matter  than  changes  of 
length  due  to  temperature  is  the  expansion  in  length 
that  takes  place  when  a  newly  laid,  dry  concrete  pipe 
is  filled  with  water  and  the  expansion  due  to  satura- 
tion takes  place.    The  amount  of  this  expansion  is  in- 


Fig.  12. — Pipe  line  construction. 

determinate  as  the  degree  of  "dryness"  of  the  pipe  as 
laid  may  be  anything  from  perfectly  dry  to  perfectly 
wet,  depending  on  the  weather  and  the  time  that  the 
pipe  has  laid  in  the  sun  and  wind  along  the  ditch.  If 
a  line  of  plain  pipes  is  laid  in  a  dry  condition  a 
dangerous  compressive  strain  may  be  brought  on  them' 
when  they  become  saturated.  A  rupture  from  this 
cause  will  show  about  the  same  characteristics  as  a 
rupture  from  internal  pressure,  where  there  is  any 
pressure  at  all  internally.  Where  there  is  no  internal 
pressure  (as  in  a  gravity  flow  line)  the  end  compres- 
sion will  manifest  itself  by  splitting  the  pipe  length- 
wise, or  nearly  so,  in  one  or  more  places,  generally 
two,  and  the  two  parts  of  the  pipe  will  spring  apart 
in  bow-shaped  segments,  thereby  shortening  and  giv- 
ing relief  to  the  strain.  A  crack  so  started  will  con- 
tinue to  run,  just  as  a  crack  will  run  in  plate  glass,  and 
unless  discovered  a  lot  of  pipe  may  be  lost.  The  fail- 
ure of  unreinforced  pipe  from  this  cause  is  very  sim- 
ilar to  the  failure  of  un-hooped  concrete  columns. 
Like  the  columns,  the  remedy  is  to  use  hoops  in  the 
pipe;  in  other  words,  plain  pipe  has  no  place  in  im- 
portant installations. 

A  very  little  steel  seems  to  be  sufficient,  but  we 
have  no  exact  figures  as  to  how  little.  The  lightest 
reinforcement  used  on  the  work  described  herein  was 
1  hoop,  J^  X  ^  in.  per  foot  in  12-in.  pipe.  Out  of 
some  thousand  pieces  of  reinforced  pipe  laid  none 
ever  developed  any  crack  or  flaw  that  could  be  de- 
tected. 

In  the  plain  pipe  there  were  eight  ruptures  that 
were  believed  to  be  the  result  of  end  compression  and 
about  the  same  number  that  were  attributed  to  in- 
ternal pressure  only  but  may  have  been  the  result  of 
compression,  as  the  breaks  did  not  occur  where  the 
head  was  particularly  high.  It  was  also  found  advis- 
able to  relay  about  400  feet  of  plain  14-in.  pipe  work- 
ing under  a  head  of  24  to  28  feet  with  the  same  .size 
of  pipe  reinforced  with  one  yi  yi  Y2  hoop  per  foot. 
There  was  a  good  deal  of  surging  and  air  hammer  in 
this  section  that  caused  a  number  of  blow-outs  and 


warned   us   that   there   was   not   sufficient   margin   of 
safety. 

The  writer  is  of  the  opinion  that  if  the  money 
usually  devoted  to  expansion  joints  and  excess  longi- 
tudinal steel  in  reinforced  pipe  were  devoted  to  lightly 
liooping  all  the  otherwise  plain  pipe,  a  much  better 
l)alanced  construction  would  result  without  appreci- 
ably increasing  the  cost  of  the  installation. 

It  may  be  said  of  the  "swelling"  that  once  the  pipe 
becomes  saturated  the  pores  begin  to  close  and  the 
pipe  to  dry  up  (on  the  outside  at  least)  and  very 
likely  there  is  a  gradual  decrease  from  the  maximum 
compression ;  in  any  even  the  writer's  experience  has 
been  that  no  further  compression  ruptures  occur  after 
tlie  line  has  been  in  use  for  a  month  or  so,  and  even 
if  emptied  for  a  long  time  there  will  be  very  little 
swelling  when  again  tilled  (referring  of  course  to  pipes 
below  ground). 

Testing  and  Permeability 

When  first  filling  the  system  the  water  was  allow- 
ed to  enter  slowly  so  that  the  swelling  might  take 
place  in  advance  of  much  pressure.  The  pipes  were 
afterwards  emptied  and  filled  a  number  of  times  and 
no  further  precautions  were  taken,  the  water  being 
admitted  as  rapidly  as  the  supply  permitted,  to  save 
time.  As  stated  elsewhere  there  were  no  failures  or 
faults  developed  in  reinforced  pipe,  but  there  was 
some  trouble  with  plain  pipes,  as  noted.  The  test  con- 
sisted in  running  the  pipes  at  full  capacity  under  as 
near  working  conditions  as  possible. 

The  opinion  is  prevalent  that  dry-rammed  pipes 
are  more  permeable  than  pipes  cast  of  wet  mixtures, 
but  our  experience  is  to  the  contrary  with  machine- 
rammed  pipe.  The  dry-rammed  pipe  is  not  quite  as 
strong  as   the  other,  however.     If  the  pipes   become 


Fig.  13. — Completed  pipeline  before  back-filling 
trench — Standpipe  in  background. 

thoroughly  dried  out  before  the  water  is  admitted 
they  will  be  quite  permeable  at  first,  but  gradually 
take  up  and  in  from  a  few  hours  to  a  day  or  two  the 
leakage  through  the  pipe  will  stop.  The  percolation 
through  the  cement  mortar  joints  will  continue  much 
longer,  however, — perhaps  for  a  month  or  more, — 
but  these,  too,  will  eventually  dry  oflf.  Coating  the 
pipe  inside  with  a  brush  coat  of  cement  grout  soon 
after  they  are  moulded  will  greatly  reduce  the  amount 
of  percolation  at  first,  but  the  final  result  seems  to  be 
the  same,  whether  they  are  coated  or  not. 

After  the  above  lateral  No.  5  had  been  filled  for  a 
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few  weeks  it  was  very  hard  to  tell,  in  most  places, 
from  an  outside  view  of  the  pipes  whether  the  water 
was  in  them  or  not,  and  this  under  heads  up  to  140  ft. 

Thickness  of  shell  does  not  seem  important  as  long 
as  the  steel  is  properly  protected  and  the  pipe  is 
strong  enough  to  carry  backfill.  Some  pipe  was  made 
without  the  addition  of  hydrated  lime  and  this  was 
no  more  permeable  than  that  with  lime.  The  writer 
sees  no  advantage  in  using  lime  or  other  waterproofing 
and  thinks  the  money  thereby  saved  would  be  better 
spent  for  additional  care  and  time  spent  in  moulding 
and  curing. 

Capacity  of  Pipes 

The  distribution  system  was  planned  for  a  delivery 
of  0.06  sec.  ft.  for  5  periods  of  four  days  each  during 
the  irrigation  season,  which  gives  an  aggregate  de- 
livery of  2.45  acre  feet  per  acre  per  season. 

The  discharge  of  pipes  was  figured  by  Kutter's 
formula,  using  n  =  .013.  For  pipes  large  enough 
that  the  joints  may  be  trowelled  inside,  this  friction 
co-efificient  is  too  high,  and  we  think  .011  to  .012 
would  give  truer  results  if  air  is  kept  out.  hOr  small 
pipes,  however,  the  stated  factor  is  none  too  high. 
It  does  not  pay  to  make  less  than  2-in.  variations  in 
diameter  and  it  seldom  happens  that  the  calculated 
diameter  just  falls  on  a  standard  size  of  pipe,  so  that 
great  refinement  in  calculating  small  diameters  does 
not  seem  necessary.  In  fact  it  is  not  worth  while  to 
figure  capacities  at  all  unless  comprehensive  and  suf- 
ficient measures  are  taken  to  exclude  air  from  tlie 
pipes,  as  comparatively  little  air  may  reduce  the  capa- 
city of  a  pipe  25  to  50  per  cent,  or  more  if  the  velocity 
is  high,  and  to  properly  exclude  the  air  seems  to  re- 
quire more  experience  and  higher  engineering  skill 
than  any  other  single  feature  of  a  pipe  installation.  Ir- 
rigation distributing  lines  are  quite  dififerent  from 
power  or  waterworks  pipe  lines,  inasmuch  as  the  form- 
er usually  have  but  one  place  where  air  will  be 
admitted  at  the  intake,  while  irrigation  lines  must  have 


Fig.  14. — Distribution  box  used  on  pipe  line. 

comparatively  large  openings  at  rather  short  inter- 
vals, which  will  discharge  water  or  take  in  air  imparti- 
ally unless  carefully  designed.  The  writer  has  seen 
some  that  would  perform  both  functions  simultaneous- 
ly. No  matter  how  carefully  planned,  some  air  will 
gain  admittance  and  will  cause  surges  that  will  raise 
the  static  head  10  or  15  feet  or  more  and  should  be 
allowed  for  in  figuring  streng^th  of  pipe. 

Distribution  Boxes 
Delivery  of  water  from  the  mains  is  made  through 
concrete  distribution     boxes,  one     type  of  which   is 
shown  in  Fig.  14.    These  boxes  have  an  interior  par- 


tition, with  an  opening  near  the  bottom,  closed  by  a 
slide  gate.  When  this  gate  is  open  the  water  flows 
directly  through  and  re-enters  the  main  below  the 
box. 

When  the  gate  is  closed  the  water  rises  in  the  box 
and  overflows  a  weir  in  the  top  of  the  partition.  In 
another  partition  plate  is  an  orifice  4-in.  high  by  12  to 
24  in.  long,  with  sliding  shutters  by  means  of  which 
the  length  of  orifice  may  be  reduced. 

The  centre  of  this  orifice  is  exactly  4  in.  below  the 
lip  of  the  overflow  weir  in  main  j)artition.    The  Water 
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iJailiff  is  provided  with  a  table  showing  the  discharge 
through  the  orifice  for  each  inch  (or  fraction  thereof) 
of  length,  and  the  sliding  shutters  are  set  to  deliver 
the  desired  quantity,  then  the  bottom  slide  gate  is 
closed  until  the  water  rises  and  just  nicely  overflows 
the  waste  weir. 

This  maintains  the  standard  depth  of  4  in.  to  centre 
of  orifice  and  makes  some  allowance  for  fluctuations 
in  the  main.  The  water  passing  over  the  waste  weir 
falls  to  the  bottom  of  the  box  and  re-enters  the  main 
below  the  box.  The  water  passing  the  orifice  falls 
into  a  trough  and  is  led  through  the  side  of  the  box 
above  the  ground  level.  The  arrangement  is  such 
that  the  position  of  the  shutters  or  slide  gate  can  not 
be  altered  from  the  outside  of  the  box.  The  entire 
construction,  except  iron  slide  gate  and  wooden  door 
over  man-way  in  cover,  is  concrete.  The  door  i«  se- 
cured with  a  padlock. 

Standpipes  were  erected  in  several  places  to  control 
the  hydraulic  grade  line  where  it  happened  that  the 
summit  on  the  main  pipe  was  lower  than  the  ground 
to  be  irrigated.  One  of  these  is  shown  in  Fig.  15.  It 
is  built  up  of  30-in.  reinforced  pipe,  surrounding  a  20- 
in.  interior  riser  through  which  the  water  rises  and  re- 
turns in  the  annular  space  between  the  two  pipes. 
A  by-pass  is  provided  so  that  the  water  may  be  sent 
directly  through  if  desired.  These  standpipes  acted 
to  a  certain  extent  as  surge  tanks. 

In  conclusion,  in  justice  to  the  other  irrigation 
companies  in  the  Kelowna  district,  it  must  be  said  that 
the  standard  set  by  the  South  Kelowna  Company  is 
approached  by  several  others.  Of  the  four  larger  sys- 
tems in  the  district  the  Central  Okanagan  Company 
have  all  or  practically  all  their  ditches  lined  with  con- 
crete, and  steel  and  wood  pipe  distribution,  and  the 
Belgo-Canadian  Companj-  and  Kelowna  Land  and  Or- 
chard Company  have  partly  lined  canals  and  are  ex- 
tending the  lining  yearly,  and  are  using  concrete  pipe 
extensively.  No  first-class  company  now  considers  the 
use  of  wood  flumes  or  earth  ditches,  and  the  standard 
of  construction  is  constantly  rising. 
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Application   of   Brick   in  Engineering 

Construction 


By  E.  E.  R.  Tratraani 


THE  use  of  brick  in  engineering  work  is  extensive 
and  varied.    In  recent  years  its  use  has  Ijecome 
considerably  restricted  in  some  lines  of  con- 
struction, while  some  new  lines  have  become 
important. 

Brick  for  Sewer  Construction 

The  sewer  systems  of  cities  afford  one  of  the  largest 
fields  for  the  use  of  brick.  Much  of  the  work  is  of  an 
ordinary  character,  but  there  are  many  cases  in  which 
size,  form,  special  design,  methods  of  construction,  or 
difficulties  encountered,  make  the  work  of  interest  to 
the  engineer.  At  Detroit,  most  of  the  sewers  are  of 
brick.  The  largest  brick  sewer  planned  and  built  dur- 
ing 1913  was  the  Morrell  St.  sewer,  about  five  miles 
long,  from  8  to  9  ft.  diameter,  and  costinsr  $685,000.  A 
similar  trunk  sewer  now  under  construction  is  the  Mt. 
Elliott  Avenue  sewer,  a  considerable  portion  of  whicli 
is  9  ft.  diameter,  built  in  tunnel. 

At  Cincinnati  there  are  about  80  miles  of  brick 
trunk  sewers.  Brick  is  used  for  all  sewers  over  2  ft. 
diameter,  and  the  largest  brick  sewer  is  about  20  ft. 
diameter.  The  larger  sizes  (and  the  smaller  ones 
where  necessary)  are  backed  up  with  hatmch  walls  of 
rubble  masonry  or  concrete.  Vitrified-brick  lining  is 
used  in  the  inverts  of  concrete  sewers  (up  to  the 
springing  line)  but  only  where  the  velocitv  of  flow  is. 
excessive;  that  is,  over  8  ft.  per  sec.  In  some  cities, 
however,  all  concrete  sewers  are  lined  with  brick  (at 
least  in  the  invert),  while  others  do  not  use  brick  in 
any  of  their  concrete  sewers. 

At  St.  Louis,  brick  is  used  for  all  sewers  over  27  in. 
diameter  and  up  to  9  ft.  diameter,  and  is  used  for  still 
lareer  sizes  in  special  cases.  During  1913  there  was 
under  construction  the  Rocky  Branch  joint  district 
sewer,  10  and  14  ft.  diameter,  brick  being  used  because 
the  congested  condition  of  the  streets  made  the  estab- 
lishment of  a  concrete  plant  a  difficult  matter.  There 
was  also  the  Glaise  Creek  joint  district  sewer,  a  trunk 
sewer  of  10  ft.  down  to  8  ft.  diameter,  brick  being  used 
entirely  because  the  amount  over  9  ft.  diameter  was 
too  small  to  warrant  installing  a  concrete  plant.  Vitri- 
fied-brick lining  is  used  in  the  invert  of  concrete  sew- 
ers. 

At  Philadelphia,  brick  is  used  in  egg-shaped  sewers 
2  ft.  3  in.  by  1  ft.  6  in.  to  4  ft.  6  in.  by  3  ft.  and  in  circu- 
lar sewers  from  2  ft.  to  20  ft.  diameter.  Concrete  is 
used  only  for  sewers  up  to  5  ft.  diameter  except  in 
special  cases,  and  has  brick  lining  in  the  invert  only. 

In  Chicago  there  are  about  1,958  miles  of  sewers, 
of  which  all  but  14^  miles  are  of  brick,  with  a  diameter 
of  3  ft.  to  10^4  ft.  The  largest  concrete  sewer  is  of 
elliptical  section  14  ft.  high  and  12  ft.  wide.  No  brick 
lining  is  used  in  any  of  the  concrete  sewers  in  Chicago 
or  Kansas  City. 

At  Cleveland,  all  but  about  6  per  cent,  of  the  large 
sewers  are  of  brick,  the  smallest  size  beinsr  egg-.shaped 
in  section.  24  in.  wide  and  27  in.  high,  and  the  larsresl 
being  16  ft.  diameter.  Concrete  is  used  to  a  consider- 
able extent  for  the  foundations  of  sewers,  and  in  sev- 

*  Abstract  of  a    paper    preaented  at  the   annual   convpnUon    of   the 
National  Brick  Manu'acturcrs' Apsociation.  New  Orleans,  Mar.  2-7,  1914. 
tResident  Editor  "  Eng-ineerinK  News,"  Cblcftgo. 


eral  cases  there  has  been  used  a  combination  of  brick 
lining  for  the  entire  inner  ring,  backed  with  concrete. 

At  Minneapolis,  brick  is  used  only  for  the  manholes 
and  catchbasins.  At  Kansas  City,  no  brick  sewers 
have  been  built  for  three  years.  For  sewers  over  30  in. 
diameter,  bids  are  asked  on  brick,  reinforced  mono- 
lithic concrete,  and  reinforced-concrete  pipe.  The 
awards  are  made  to  the  lowest  price  material,  which 
is  generally  monolithic  concrete,  but  in  some  cases 
concrete  pipe.  The  concrete  sewers  are  not  lined  with 
brick.  A  special  development  is  the  use  of  hollow  seg- 
mental blocks,  and,  owing  to  their  size  and  light 
weight,  the  work  can  be  done  much  more  rapidly  than 
with  brick..  These  blocks  have  been  used  in  sewers 
from  27  in  to  6  ft.  diameter,  and  are  made  for  sizes  up 
to  9  ft.  diameter. 

Brick  Tunnel  Lining 

At  Chicago,  brick  has  been  used  in  certain  parts  of 
the  Chicago  Avenue  and  Wilson  Avenue  tunnels  of  the 
water-works  system ;  in  all  about  JX  mile  of  tunnel,  8 
ft.  diameter.  The  water-intake  tunnels  at  Cleveland 
have  a  brick  lining,  and  brick  is  to  be  used  also  in  the 
new  intake  tunnel  at  Milwaukee.  At  Cleveland,  a  long 
intercepting  sewer  has  been  built  parallel  to  the  short 
line,  and  nearly  five  miles  of  this  are  in  tunnel  with  a 
four-ring  brick  lining,  having  an  interior  diameter  of 
131^  ft.  and  1254  ft.  This  was  driven  in  stiflf  clay  soil, 
by  means  of  a  steel  shield.  The  bricks  were  laid  in 
Portland  cement  mortar,  and  though  the  jacks  press- 
ed against  the  end  of  the  completed  lining,  the  only 
damage  done  was  at  the  points  of  application  of  the 
jacks,  and  this  small  amount  of  masonry  was  repaired 
each  day  as  the  shield  advanced. 

The  lining  of  railway  tunnels  was  at  one  time  a 
field  for  brick,  but  this  is  now  much  less  extensive. 
An  example  of  modern  work  is  the  double-track  Elm 
tunnel  on  the  Frankfort  &  Berlin  Railway  in  Germany. 
This  is  2%  miles  long,  and  was  built  under  consider- 
able difficulties,  owing  to  the  pressure  or  "squeeze"  of 
the  ground.  The  celebrated  Thames  tunnel  was  built 
of  brick,  as  were  the  large  double-track  arched  tunnels 
of  the  original  underground  railways  at  London.  These 
were  near  the  surface,  but  the  present  "tube"  lines  are 
single-track  deep-level  tubes  with  cast-iron  lining. 
With  the  advent  of  the  modern  subway  and  under- 
ground railway  there  has  been  opened  a  rather  large 
field  for  the  architectural  or  decorative  use  of  brick  in 
the  facing  of  the  tunnel  lining  at  the  stations,  and, 
though  this  is  mainly  for  elazed  and  ornamental  brick, 
it  indicates  how  new  fields  open,  although  old  fields 
for  the  use  of  brick  may  become  closed  or  restricted. 
Chimneys 

Most  important  brick  chimneys  now  built  of  special 
radial  hollow  brick.  The  monster  brick  chimnev  for 
the  Boston  Si  Montana  Copper  Company,  at  Great 
Falls.  Mont.,  is  .506  ft.  high  and  50  ft.  diameter  at  the 
top,  the  proportions  being  very  unusual.  It  is  built 
on  the  Custodis  svstem,  and  is  said  to  be  both  the  tall- 
est and  largest  chimney  in  the  world.  Next  to  it  comes 
a  Heinecke  brick  chimnev  460  ft.  high,  but  with  a  diam- 
eter of  only  8  ft,  at  the  top.    This  chimney  carries  the 
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acid  gases  from  smelters  and  is  reported  to  show  no 
deterioration  after  20  years'  service. 

Another  exceptional  brick  chimney,  whicli  is  large 
in  diameter  as  well  as  in  height,  is  that  of  the  St. 
Joseph  Lead  Company,  at  Ilerculaneiim,  Mo.  This  is 
350  ft.  high  and  20  ft.  diameter  at  the  top.  It  has  an 
octagonal  base  40  ft.  liigh  and  a  circular  shaft  310  ft. 
high.  The  base  contains  two  openings  and  is  built  of 
vitrified  paving  brick,  laid  in  English  bond.  The  shaft 
is  built  of  the  Heine  perforated  interlocking  radial 
brick,  and  the  walls  are  laid  up  with  alternate  header 
and  stretcher  courses.  The  chimney  is  reinforced  by 
steel  bands  4  x  yi  in.,  embedded  in  the  brickwork,  and 
spaced  about  20  ft.  apart  for  the  entire  height.  Only 
the  lower  part  of  the  interior  is  protected  by  a  lining 
(40  ft.  high),  owing  to  the  relatively  low  temperatures 
of  the  entering  gases.  Both  the  paving  brick  and  the 
radial  brick  were  hard-burned  shale  brick,  having  a 
compressive  strength  of  over  5,000  lb.  per  sq.  in.  and 
with  a  very  low  absorption.  They  were  tested  for 
their  acid-resisting  qualities  by  immersion  in  25  per 
cent,  sulphuric-acid  solution  for  48  hr.  and  afterward 
by  boiling  this  solution  continuously  for  30  min.  with- 
out removing  the  sample  from  the  solution.  No  effects 
of  the  acid  on  the  brick  were  noted. 

The  chimney  was  built  to  carry  ofif  the  products  of 
combustion  and  the  fumes  of  a  lead-smelter  plant. 
The  gases  have  a  temperature  of  about  200  deg.  F.  and 
contain  a  high  percentage  of  sulphur,  making  it  neces- 
sary to  build  the  chimney  of  acid-proof  materials.  The 
bricks  are  laid  in  lime-cement  mortar,  on  account  of  its 
strength,  but  as  this  mortar  is  decomposed  in  time 
under  the  influence  of  the  acid  in  the  gases,  all  the  mor- 
tar joints  liable  to  be  attacked  by  the  contact  of  the 
gases  were  made  acid-proof.  The  interior  joints  for 
the  entire  height  of  the  chimney  and  the  exterior  joints 
for  100  ft.  down  from  the  top  were  raked  out  to  a  dejith 
of  1^  in.  and  pointed  up  with  a  mortar  made  of  raw 
benezet.  The  entire  lining  was  laid  with  this  mortar. 
The  material  is  a  very  high  grade  of  fire-clay  and  is 
acid-proof;  it  contains  about  36  per  cent,  alumina  and 
49  per  cent,  silica,  with  only  a  trace  of  lime,  magnesia 
and  iron  oxide.  The  top  of  the  chimney  is  covered 
with  a  heavy  lead  cap,  extending  12  in.  on  the  inside 
and  outside,  and  for  100  ft.  from  the  top  the  iron  lad- 
der rungs  are  covered  with  J^-in.  of  lead. 

Quite  recently  a  brick  chimney  has  been  built  at  a 
blast-furnace  plant,  serving  the  hot-blast  stoves,  which 
is  said  to  be  the  first  used  for  this  particular  purpose. 
At  industrial  plants  there  has  been  a  tendency  to  use 
steel  chimneys  serving  one  or  two  boilers  each,  due  to 
a  certain  prejudice  against  a  single  large  central  brick 
stack,  but  there  is  a  much  greater  loss  of  lieat  through 
the  .steel  stack,  due  to  radiation  and  convection,  unless 
there  is  the  additional  expense  of  a  brick  lining. 

Brick  for  Paving 
The  use  of  brick  for  paving  is  a  matter  of  great 
engineering  importance,  and  in  the  past  15  or  20  years 
the  manufacture  of  oaving  brick  has  developed  into  a 
special  industry.  Engineering,  experimental  and  re- 
search or  laboratory  work,  has  assisted  largely  in  this 
development,  in  various  wavs:  1,  the  investigation  of 
clays  and  their  properties ;  2,  the  manufacture  of  the 
brick,  so  as  to  secure  a  tough,  hard  and  uniform  pro- 
duct ;  3,  the  te.sting  of  the  finished  product ;  and  4,  the 
proper  methods  of  constructing  the  pavement.  For 
many  years,  brick  paving  was  confined  mainly  to  the 
streets  of  towns  and  cities  but  it  is  now  being  applied 
extensively  to  the  paving  of  country  highways. 


At  one  time  brick  was  extensively  used  for  bridges 
and  large  arches,  but  this  use  has  become  practically 
obsolete  in  this  country  and  is  on  the  decline  in  other 
countries.  However,  in  some  arch  bridges  of  concrete 
construction  brick  is  used  as  a  facing,  in  order  to  pro- 
duce an  effective  appearance  and  to  form  a  dural)le 
surface  finish,  Tliis  has  been  done  more  extensively 
abroad,  but  one  example  in  this  country  is  the  Sixth 
Avenue  bridge  in  Des  Moines,  Iowa,  which  has  a  series 
of  arches,  with  red-brick  facing  on  the  arches  and 
piers. 

Another  use  of  brick  which  is  more  common  abroad 
than  in  this  country  is  the  facing  of  the  walls  of  docks 
and  piers.  Concrete  forms  the  mass  of  the  wall,  but 
this  material  is  often  liable  to  disintegration,  particu- 
larly at  the  water  line.  It  is  also  difficult  to  repair 
when  worn  or  when  the  surface  is  broken  by  heavy 
blows  or  chafing.  The  brick  used  for  this  facing,  in 
foreign  work,  are  usually  of  a  special  character,  much 
larger  than  ordinary  brick,  extremely  hard,  and  fre- 
quently dark  blue  in  color.  At  points  on  the  Nova 
Scotia  coast  walls  have  been  faced  with  vitrified 
brick. 


Present-Day  Practice  in  Concrete  Road 
Construction 

GREAT  care  is  requisite  in  order  to  obtain  good 
results  in  concrete  pavements.  In  discuss- 
ing the  value  of  such  pavements,  there  is, 
of  course,  some  question  as  to  tiie  kind 
and  amount  of  traffic  they  will  stand.  In  Mas- 
sachusetts, in  1906,  a  concrete  surface  was  laid 
on  a  section  of  State  highway  in  the  town 
of  Spencer,  and  stood  the  traffic  remarkably  well. 
The  principal  objection  was  that  it  was  rather 
hard  for  the  feet  of  the  country-bred  horses, 
which,  if  allowed  to  select  the  traveled'  way,  turn  out 
on  the  earth  shoulders,  A  bituminous  surface  reme- 
died this  condition,  and  at  present  the  road  is  giving 
e.Kcellent  service.  The  section  mentioned  was  put 
down  by  the  grouting  method,  known  as  the  Hassam 
process.  On  investigation  it  was  found  that  the  grout 
had  penetrated,  not  only  6  in,  of  broken  stone,  but  an 
additional  2  in,  of  gravel  sub-surface.  Very  little 
trouble  was  experienced  from  disintegration  of  the 
concrete  surface ;  it  was  confined  principally  to  the 
area  adjacent  to  the  expansion  joints. 

Since  that  time  some  roads  iiavc  been  built  by 
mixing  the  concrete  before  placing.  Care  had  to  be 
taken  to  have  the  batch  properly  tempered,  particu- 
larly in  building  on  a  grade.  If  too  wet,  the  mortar 
had  a  tendency  to  creep  and  form  waves  on  the  sur- 
face, and.  of  course,  a  dry  mixture  was  not  readily 
flushed,  hence  it  was  difficult  to  get  a  good  smooth 
surface.  The  concrete  was  placed  in  a  single  layer, 
and  as  near  a  mosaic  surface  as  possible  was  decided, 
in  order  to  permit  the  bituminous  material  to  bond 
properly.  To  obtain  that  result,  various  methods 
were  tried.  After  placing  the  concrete,  drj-  stone  was 
spread  over  it.  and  tamped  lightly.  This  worked  well. 
but  required  considerable  skill  on  the  part  of  the  men 
who  were  spreading  the  broken  stone.  The  experi- 
ment of  allowing  the  concrete  to  set  twenty-four  hours, 
and  then  brushing  it  off  with  a  steel  broom,  gave,  per- 
haps, the  most  satisfactory  results. 

Mixture  Too  Lean 
There  is  a  tendency  to  use  too  lean  a  mixture  for 
concrete     road     surfaces.     Many  engineers  have  ad- 
vocated a  1 :3:6  mixture,  but  that  is  not  rich  enough. 
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for  concrete  exposed  to  the  traction  of  wheels  and 
5I0WS  from  horses'  hoofs  must  be  very  tough  to  re- 
sist abrasion.  Added  strength  cannot  be  gained  by 
'reducing  the  percentage  of  stone  aggregate,  that  is, 
assuming  2  parts  of  sand  to  be  the  correct  quantity 
to  be  used  with  1  part  of  cement.  Such  a  mortar 
will  fill  the  voids  in  4  parts  of  stone,  and  no  added 
strength  is  gained  by  reducing  the  stone  aggregate 
to  three  parts.  Too  small  a  proportion  of  stone  means 
a  large  percentage  of  mortar,  thus  giving  a  smooth 
surface,  which  would  be  slippery  and  not  desirable. 

The  concrete  pavement  has  the  advantage  of  be- 
ing not  only  a  surface,  but  also  a  foundation.  Though, 
of  course,  there  may  be  conditions  where  some  treat- 
ment of  the  sub-surface  will  be  needed,  with  a  uniform 
soil,  in  which  the  frost  action  is  about  the  same  in  all 
parts,  there  is  very  little  difficulty.  If,  however,  the 
soil  is  varied,  so  that  the  frost  will  affect  one  por- 
tion of  the  road  more  than  another,  the  concrete  will 
crack.  It  is  an  unusual  condition  where  such  cracks 
are  serious  enough  to  disintegrate  the  concrete,  and 
any  ordinary  cracking  is  not  material.  This  is  par- 
ticularly true  where  concrete  is  coated  with  a  bitum- 
inous material,  as  the  cracks  are  then  sealed  over 
and  give  no  trouble.  With  concrete,  as  with  all  other 
smooth  paving,  the  surface  is  rather  slippery,  ne'ces- 
sitating  care  in  designing  the  maximum  grades  and 
the  camber  of  the  road. 


A  light  bituminous  top  on  a  cement-concrete  base 
solves  many  road  problems.  It  is  reported  that  there 
is  much  difficulty  in  making  the  bituminous  material 
stick  to  the  concrete.  In  Massachusetts  success  has 
been  obtained  by  the  following  method :  The  concrete 
surface  is  swept  as  clean  as  possible,  then  sprinkled 
with  water,  and  while  still  wet  covered  with  Tarvia 
A,  heated  to  200  deg.  Fahr.  and  applied  at  a  pressure 
of  not  less  than  70  lbs.  per  sq.  in.,  and  at  the  rate  of 
one-quarter  gallon  per  square  yard  of  surface.  This 
is  then  covered  with  clean  stone  screenings  (not  ex- 
ceeding Yz  in.  in  diameter  and  from  which  the  flour 
has  been  removed)  spread  at  the  rate  of  0.015  tons  per 
square  yard  of  surface.  This  is  again  watered  and 
while  still  wet  a  second  ^-gal.  coating  of  tar  is  ap- 
plied in  the  same  manner  as  before,  but  covered  with 
clean,  gravelly  sand,  using  0.015  cu.  yd.  per  sq.  yd.  of 
surface. 

I  am  aware  that  the  application  of  tar  on  a  wet 
surface  is  contrary  to  existing  theories,  but  it  has 
worked  satisfactorily.  This  road,  treated  in  August, 
1910,  has  cost  to  date,  $15  for  total  repairs  on  more 
than  4,000  lin.  ft.  of  15-ft.  surface  and  it  has  taken 
only  30  gal.  of  tar  to  replace  such  small  places  as  have 
scaled  off.  I  believe  that  the  successful  adhesion  of 
the  tar  to  the  concrete  is  due  to  the  wet  surface  of 
the  latter  and  the  high  pressure  used  in  spraying  the 
tar  on  the  road. 


Recommendations  for  Concrete  Road  Building 

Principles  Advocated  by  the  National  Conference  on 
Concrete  Road  Building 

The  use  of  suitable  reinforcing  at  the  junction  of 
shoulders  and  metal,  as  stiff  gravel  or  stone  chips,  is 
urged. 

Joints  should  be  avoided,  if  possible.  Reinforcing 
the  slab  is  the  alternative  suggested.  In  fact,  it  is 
urged  that  all  roads  exceeding  20  ft.  in  width  be  rein- 
forced with  wire  fabric  whose  co-ordinate  cross-sec- 
tional areas  are  0.038  sq.  in.  and  0.049  sq.  in.  per  foot, 
the  greater  section  to  be  applied  transversely.  The 
type  of  filler  recommended,  if  joints  are  necessary,  is 
that  made  of  two  3  x  3-16-in.  strips  of  metal  separated 


FUNDAMENTAL    principles    of    concrete-road 
construction   were  adopted    at    the    National 
Conference  on   Concrete-Road   Building,  held 
in  Chicago  last  month.     The  salient  features 
of  the  recommended  practice  are: 

1.  The  aggregate  should  be  clean  and  hard. 

2.  The  sand  should  be  coarse  and  well  graded. 

3.  A  rich  mixture  should  be  used. 

4.  The  materials  should  be  correctly  proportioned. 

5.  The  materials  should  be  thoroughly  mixed. 

6.  The  inspection  should  be  intelligent  and  thor- 
ough. 

7.  When  in  doubt,  reinforce  the  pavement. 

8.  The  subgrade  should  be  of  uniform  density, 
thoroughly  compacted  and  drenched  with  water  imme- 
diately before  placing  concrete. 

9.  The  concrete  should  be  of  a  viscous,  plastic  con- 
sistency. 

10.  After  placing,  the  concrete  should  be  imme- 
diately covered  and  kept  moist  and  not  opened  to  traf- 
fic for  four  weeks. 

Additional  Suggestions 

For  all  roadways  less  than  20  ft.  in  width  is  recom- 
mended a  cross-section  showing  a  slab  thicker  in  the 
middle  than  on  the  edge,  built  upon  a  Hat  subgrade. 
The  dished  subgrade  recommended  in  the  report  of  the 
committee  on  contraction  and  expansion  is  not  men- 
tioned. 

Minimum  widths  of  10  ft.  for  single-track  and  18  ft. 
for  double-track  roads  are  approved.  In  the  country  a 
crown  of  1/100  of  the  width  is  recommended ;  for  city 
pavements  the  specified  crown  is  1/70. 


by  about  ,'4  in-  of  prepared  felt. 

Adding  materials  or  water  to  mortar  or  concrete 
that  has  partly  hardened  and  carrying  on  work  during 
freezing  weather  are  practices  strongly  condemned. 
If  the  temperature  should  drop  below  35  deg.  Fahr.. 
the  water  and  aggregates  should  be  heated  and  the 
work  protected  from  freezing  for  at  least  ten  days. 
Concrete  should  not  be  deposited  upon  subgrade  that 
is  frozen. 


Cement  is  handled  in  bulk  for  the  construction  of 
the  new  plant  of  the  Baldwin  Locomotive  Works  at 
East  Chicago,  Ind.  The  foundations  involved  more 
than  10,000  cubic  yards  of  concrete,  and  cement  in  bulk 
was  brought  to  the  contractors'  attention  as  a  means 
of  making  a  con.siderable  saving.  Cars  are  spotted 
alongside  the  mixer  bin  and  both  sand  and  gravel  are 
delivered  directly  to  the  bins  by  a  clamshell  bucket. 
Bulk  cement,  however,  required  a  system  of  elevator 
buckets  on  an  endless  chain  and  a  modified  grain 
shovel,  operated  by  power  and  guided  by  a  laborer,  is 
placejl  in  the  car  and  manipulated  in  a  manner  sim- 
ilar to  that  of  a  grain-hauling  shovel  or  a  scraper. 
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Relative   Economy  of  Constructing   Bituminous  Concrete 

Pavements  and  Bituminous  Pavements  by 

Penetration  Methods* 


By  Geo.  C.  Warrent 


KFJtPJNG  constantly  in  mind  a  broad  view  of  the 
term  "economy,"  the  writer  proposes  to  discuss 
only:  (a)  true  "Bituminous  Concrete"  and  (b) 
"Bituminous  Macadam"  defined  by  the  Ameri- 
can Society  of  Municipal  Improvements,  as  follows: 

"Bituminous  Pavement  Definitions" 
"Bituminous  Concrete  is  a  pavement  consisting  of  a 
combination  of  broken  stone  and  sand,  or  fine  mineral 
matter,  cemented  togetber  witli  a  bituminous  cement,  and 
which  has  all  its  ingredients  mechanically  mixed  before  be- 
ing laid.  To  be  termed  a  bituminous  concrete  it  must  par- 
take of  the  well-known  characteristics  of  concrete,  that  is, 
there  must  be  stone  enough  in  its  composition  to  form  an 
important  part  thereof  and  add  to  its  strength  and  durabil- 
ity; also  there  must  be  enough  of  the  mortar  constituent, 
that  is,  the  sand  and  bituminous  cement,  to  properly  sup- 
port and   bond   together   the   largest   particles.     It   is   nor- 


base,  as  in  their  nature  they  must  be  knit  together  in  one 
structure.  Practically  all  the  horizontal  stability  as  well 
as  vertical  support  is  from  the  macadam  base." 

As  it  is  manifestly  impossible  to  express  a  true 
comparison  of  the  economy  of  these  two  types  of  con- 
struction in  dollars  and  cents,  the  writer  will  endea- 
vour to  show  the  relative  satisfaction  which  has  been 
f^iven  the  public  by  several  instances  where  both  types 
have  been  in  use  on  the  same  street  for  several  years. 

In  a  paper  prepared  by  the  writer  for  the  Inter- 
national Road  Congress  held  in  Brussels  in  July,  1910. 
on  the  subject  of  "Bituminous  Roads — Mixed  and 
Poured"  he  referred  to  a  then  recently  constructed 
"Bituminous  Macadam  Penetration  Method"  road  then 
one  year  old  and  constructed  with  most  careful  con- 
sideration of  the  details  and  most  approved  methods 
of  construction  on  Huntington  Avenue,  Boston,  one 


Road  laid  with  asphalt  cement  by  the  penetration  method — 

after  four  years'  use.   Note  general  wavy  condition 

and  ravelled  section. 

mally  a  one-layer  pavement,  all  parts  of  it  having  equal 
stability,  due  both  to  the  structure  of  stone  and  the  bond 
of  the  bituminous  cement,  and  depending  on  the  base  for 
vertical  support  only.  It  may  or  may  not  be  finished  with 
a  skim  coat  and  top  dressing  of  sand  or  stone  chips.  It  is 
adapted  to  be  laid  on  either  a  concrete  or  macadam  base 
which  may  or  may  not  have  a  light  coat  of  bitumen  to  in- 
crease the  adhesion." 

"In  the  paving  mixture,  gravel  may  wholly  or  in  part 
be  substituted  for  crushed  stone,  and  fine  crushed  stone 
for  sand.  Mineral  dust  also  may  be  added  to  increase  the 
density  and  stability  of  the  mixture." 

"Bituminous  Macadam  is  a  pavement  consisting  prin- 
cipally of  crushed  stone,  retains  its  integrity  of  structure 
mainly  by  the  mutual  suport  of  the  various  particles  of 
stone,  aided  by  the  slight  bonding  value  of  the  fine  mineral 
matter  in  its  composition,  and  protected  from  surface  dis- 
turbances by  an  upper  bonding  layer  of  bituminous  ma- 
terial. It  is  a  one-layer  pavement  and  there  is  no  definite 
distinction  to  be  made  between  the  wearing  surface  and  the 

*  Kxtrfir.t  of  pHpcr  proxonted  before  Section  D  of  the  Anierlcnn  Jlssocl- 
fttlon  for  the  Advancement  of  Science. 

t  Pfflil<l«nt  Warren  Brothan  Company.  Boston, 


Bituminous  concrete  pavement  laid  in  1905.  In  excellent 
condition  after  eight  years'  use. 

section  using  bituminous  cement  prepared  from  coal 
tar  and  the  other  from  asphalt. 

A  series  of  eighteen  photographs  accompanied  that 
paper,  showing,  that  notwithstanding  the  unusual  care 
practised  in  the  construction,  the  unequal  distribution 
of  the  bitumen  was  such  that  the  surface  of  the  road 
was  badly  marked,  rutted,  and  shoved,  in  many  places 
having  a  surplus  of  bituminous  material,  and  in  many 
other  places  pitted  and  ravelling  where  insufficient  bit- 
umen was  distributed,  or  where  it  had  penetrated  in- 
sufficiently into  the  voids  between  the  particles  of 
stone. 

Now,  after  four  years'  use  and  very  considerable 
repairs  each  year  the  bituminous  material  on  the  sec- 
tion laid  with  bituminous  cement  prepared  from  coal 
tar  has  practically  all  disappeared,  and  the  tnacadam, 
which  is  also  badly  worn,  is  carrying  the  traffic.  In 
small  portions  of  the  surface,  where  a  surplus  of  bitu- 
minous material  was  used,  it  is  still  in  evidence. 

The  section  in  which  asphalt  cement  was  used,  is, 
after  four  years'  use,  in  better  co'ndition  than  the  coal 
tar  cement  section  referred  to  above,  because,  in  the 
asphalt  section  the  asphalt  for  the  most  part  is  still  in 
evidence,  but  the  road  surface  is  in  a  most  deplorably 
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'unsatisfactory  condition,  as  may  be  seen  in  Fig.  1. 

On  the  same  side  of  Huntinuton  Avenue,  but  two 
miles  nearer  the  centre  of  the  city,  and  consequently 
carrying  more  than  double  the  volume  of  traffic  than 
the  "Penetration  Method"  construction  above  referred 
to,  is  a  "Bituminous  Concrete  Mixed  Methqd"  pave- 
ment laid  in  1905,  which  has  stood  the  traffic  of  eight 
years  and  is  illustrated  in  Fig.  2. 

The  relative  economy  of  these  two  stretches  of 
I)avement  is  about  as  follows: 

1st.  Length  of  time  street  was  closed  to  traffic  during 
initial  construction,  about  equal  for  the  two  types. 

3nd.  General  appearance  of  street  surface  at  time  con- 
struction was  completed,  about  equal. 

3rd.  General  appearance  during  the  iirst  warm  weather 
in  the  spring  following  construction:  Bituminous  concrete 
presented  uniform,  hard,  gritty  surface,  affording  easy  trac- 
tion, and  good  footing  for  horses. 

Penetration  method,  where  insufficient  amount  of  buli- 
men  had  been  used,  was  already  ravelling  in  spots,  but 
where  excess  of  bitumen  had  been  used,  surface  was  badly 
shoved  in  spots,  and  bleeding  to  such  an  extent  that  the 
area  which  had  been  laid  with  asphalt  cement  was  given  a 
coat  of  crushed  screenings,  which  soon  ground  up  and 
made  the  street  exceedingly  dusty  for  some  weeks,  and  also 
made  traction  so  heavy  during  warm  weather,  that  horses 
approaching  this  stretch  at  a  trot  would  break  into  a  walk 
before  traversing  one-half  its  length. 

4th.  Interruption  to  traffic  while  making  repairs:  Bitu- 
minous concrete,  has  stood  for  eight  years  without  any 
such  interruption. 

Penetration  method,  has  during  the  four  years  of  its 
life,  been  repaired  in  spots  many  times,  with  traffic  natur- 
ally impeded,  even  though  not  entirely  blocked  by  the  re- 
pair gang. 

5th.  Initial  cost  of  the  stretch  laid  by  the  penetration 
method  is  not  known  by  the  writer,  but  was  probably  about 
two-thirds  that  of  the  bituminous  concrete. 
Summarizing  the  above  shows  that  these  two  types 
of  construction  have  given  the  city  service  as  follows. 
Bituminous  concrete:  a  wearing  surface  perfectly  satis- 
factory for  all  classes  of  traffic  for  eight  years.    The  volume 
of  traffic  being  moderately  heavy  at  times  of  construction, 
and  steadily  increasing  since  that  time. 

Penetration  method:  gave  satisfactory  wearing  surface 

during  the  few  winter  months  immediately  succeeding  its 

construction,   but   has   never   been    satisfactory   since    that 

time. 

This  construction  was  cheap  in  first  cost,  but  its 

present  condition  well  illustrates  the  fact  which  should 

be  axiomatic,  but  is  not  generally  so  regarded,  that  first 

cost  is  but  one  and  that  a  small  factor  in  the  question 

of  economy. 

True  "economy"  in  road  or  pavement  construction 
cannot  be  measured  by  dollars  and  cents  of  cost,  how- 
ever frequently  the  effort  may  be  made  to  so  measure 
it.  Consequently  in  considering  the  subject  the  writer 
is  not  making  any  effort  to  discuss  "economy"  from 
that  point  of  view.  The  real  measures  of  economy  are, 
general  suitability  for  the  purpose  intended,  durabilitv, 
utility,  wear  and  tear  on  vehicles,  sanitation,  cleanli- 
ness, sightliness,  and  last  and  least  of  all,  first  cost. 
These  are  matters  which  must  or  should  receive  care- 
ful consideration  in  each  particular  case. 

Doubtless  there  are  some  places  where  the  traffic  is 
.so  exceedingly  light  that  the  penetration  method  will 
produce  a  surface  which  will  answer  all  practical  pur- 
poses, and  in  such  cases  the  less  cost  of  this  tyne  would 
naturally  make  it  the  more  economical  in  the  broad 
sense  in  which  the  w-riter  has  endeavoured  to  view  the 


subject.  However  it  is  the  writer's  firm  belief  that 
such  cases  are  exceedingly  rare,  and  that  in  judging 
any  one  particular  case,  it  is  exceedingly  dangerous 
policy  to  assume  that  this  type  of  construction  will 
give  any  better  satisfaction  to  the  general  public  than 
the  cases  cited  in  this  paper;  and  when  forming  such  a 
judgment,  it  must  be  remembered  that  the  traffic  on 
all  streets  and  roads  is  increasing  by  leaps  and  bounds, 
and  at  far  greater  rate  than  it  increased  in  former 
years,  therefore  the  tendency  is  always  to  underesti- 
mate the  amount  of  traffic  a  street  or  road  will  be  call- 
ed upon  to  resist. 

In  conclusion,  we  must  not  be  unmindful  of  the  fact 
that  in  the  construction  of  any  type  of  roadway  sur- 
face, full  consideration  must  be  given  to  careful,  scien- 
tific, accurate  details  of  construction  and  to  the  fiu'ther 
fact  that  "the  best  is  none  too  good"  applies  with  spe- 
cial force  to  road  construction. 


Portable     vs.     Stationary     Asphalt     Plants 

Experience  with  One  Plant  of  each  Kind  in 

Winnipeg— Reasons  Why  the  Writer 

Prefers  Portable  Plant 

ByJ.W.  Astley,  C.E." 

THE  writer,  as  the  city's  engineer  of  construction, 
is  required  to  bid  against  all  classes  of  con- 
tractors and.  consenuently,  sees  things  from 
a  contractor's  point  of  view,  viz.,  what  are  the 
([uickest,  cheapest,  and  most  reliable  methods?  When 
he  was  appointed  engineer  of  construction  of  Winni- 
peg in  1907,  he  had  to  adapt  himself  to  circumstances 
as  he  found  them.  The  citv  at  that  time  had  a  station- 
ary plant  capable  of  handlin'^  2,000  square  yards  per 
day  of  finished  sheet  asphalt  pavement,  li/2-inch  bind- 
er and  2-inch  surface.  At  the  present  time,  by  the  use 
of  labor-saving  appliances,  the  same  plant  can  handle 
3,000  square  yards  of  the  same  class  of  pavement  per 
day,  with  30  less  men  per  day  at  the  plant. 

This  plant  was  so  situated,  however,  that  the  onlv 
materials  that  could  be  delivered  to  it  by  rail  were  as- 
phalt, flux  and  sand.  All  other  raw  material  had  to  be 
teamed  V/2  miles  from  a  supply  yard.  The  purchase 
of  another,  a  one-car  Cummer  plant,  was  recommend- 
ed in  1910  and  has  been  in  use  ever  .since.  In  this  plant 
the  material  is  dumped  from  an  overhead  railway  right 
above  the  plant,  and  the  savi-^-  in  hauling  and  hand 
ling  material  amounts  to  a  trifle  over  3  cents  per  square 
vard  on  binder,  this  beine  shown  by  the  actual  records 
for  four  years ;  and  a  saving  of  4  cents  per  square  vard 
is  made  when  handling  asphaltic  concrete,  which  is 
laid  2  inches  thick  on  a  concrete  base.  The  old  plant 
is  used  on  surface,  also  for  .streets  in  the  immediate 
vicinity,  and  a  saving  of  from  one  cent  to  2  cents  per 
square  vard  is  made.  This  .saving  on  the  surface  is 
effected  by  a  small  reduction  in  the  amount  of  fuel  for 
melting  and  in  labor. 

The  question  of  cost  of  Ions:  haul  in  delivering 
material  to  the  street  is  not  so  important  here  as  in 
many  cities,  because  we  use  a  truck  carrying  5  cubic 
yards  of  asphalt  and  haulin^  a  trailer  with  another  5 
cubic  yards.  This  truck,  which  was  made  bv  our  own 
mechanics,  makes  12  miles  per  hour  empty  and  S 
miles  loaded.  Three  gasoline  tractors  also  are  used, 
each  of  which  handles  a  train  of  five  2'/.-cubic  vard 
asphalt  wagons.  These  make  35/2  miles  per  hour 
loaded  and  6  miles  empty.  In  another  respect  our 
plants  are  different  from  the  majority,  being  operated 

*  Enirineerof  CoDstruction  for  the  city  ot  Winnipeg. 
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by  electricity,  the  only  fuel  used  being  for  meltiiif', 
lieatinff  sand,  stone,  etc.,  the  melting  all  being  done  by 
direct  heat  with  mechanical  agitators. 

In  operating  our  plant  no  uncoupling  of  the  strings 
of  wagons  is  necessary,  as  tiiey  are  drawn  under  tin- 
hopper  by  a  cable  operated  by  the  regular  engineer. 
The  asphalt  is  hoisted  and  swung  into  the  meltini.' 
kettle  by  a  small  swinging  derrick  operated  by  the 
same  man,  and  the  hopper  is  handled  by  the  same 
means. 

The  one-car  plant  which  we  have  in  use  we  always 
coimt  on,  from  actual  practice,  for  3,000  square  yards 
of  IJ/^-inch  binder  a  day  and  from  1,800  to  2,000  sciuare 
yards  of  2-inch  surface 

'J'he  stationary  plant  was  the  first  stationary  mum 
cipal  ])lant  in  Canada  and,  it  is  believed,  the  first  on 
this  continent,  and,  consequently,  was  not  built  as  we 
would  do  it  at  the  present  time ;  steel  and  concrete 
would  be  used  in  place  of  wood.  The  maintenance 
costs  are,  therefore,  greater  than  they  would  other- 
wise be,  so  a  comparison  in  this  respect  would  not  be 
fair.  The  yearly  maintenance  cost  for  the  one-car 
plant  is  very  small,  as,  outside  of  a  few  new  sprocket 
chains,  small  repairs  to  fire  brick  and  to  a  dust  col- 
lector, nothing  has  got  out  of  order,  and  $300  per  year 
so  far  has  covered  all  our  expenses  for  repairs. 

The  question  of  our  future  has  alreadv  been  taken 
in  hand,  by  the  i)urchase  and  outfitting  of  supply  yards 
with  elevated  railway  tracks.  After  possiblv  another 
year,  the  one-car  plant  will  be  moved  to  one  of  the.se 
yards  and  do  all  the  work  within  a  reasonable  haul, 
and  then  move  to  the  next  yard  direct.  The  stationary 
plant  will  then  be  done  away  with,  and  when  the 
amount' of  work  warrants  it  the  purchase  of  a  second 
one-car  Cummer  plant  will  certainly  be  recommended 
by  the  writer. 

From  my  point  of  view  I  would  prefer  to  purchase 
a  one-car  plant  for  use  in  anv  town  of,  say,  60,000  peo- 
ple in  place  of  building  a  stationary  plant ;  for  even  if 
it  is  left  stationary  for  some  years  it  will  be  found  to 
occupy  less  room,  cost  less  to  keep  in  repair,  and  will 
do  as  much  work  as  a  stationary  plant  costing  the 
same  money.  For  larger  cities  that  have  enoug-h  work 
for  two  or  more  plants  I  would  again  recommend  one- 
car  plants,  and  more  especialb'  if  the  city  has  numer- 
ous railway  lines,  making  it  possible  to  move  the 
plants  near  to  the  work  in  any  district. 

The  main  auestion  from  a  contractor's  point  of  view 
(and  it  should  be  the  city's)  is  to  get  cheap  delivery 
and  handling  of  material  at  the  machine.  The  question 
of  delivery  to  the  street  and  laying  the  asphalt  can  be 
easily  checked  up  daily  and  a  general  hustle  kept  up, 
but  the  other  end  of  the  work  is  where  expenses  creep 
in  and  are  very  hard  to  detect. 

Tn  actual  practice  it  will  be  found  that  more  labor- 
saving  appliances  can  be  used  on  a  portable  plant  than 
on  a  stationary  plant,  and,  every  man  employed  being 
in  full  view  of  the  foreman,  better  results  can  be  ob- 
tained. 


The  safety  of  St.  Paul's  Cathedral,  London,  Eng., 
which  has  caused  a  great  architectural  controversy  for 
several  vears,  continues  to  exercise  the  minds  of  engi- 
neers. It  has  produced  the  suggestion  that  the  found- 
ations of  the  cathedral  should  be  immersed  in  a  moist 
earth  tank.  It  is  proposed  to  utilize  the  blue  London 
clay  subsoil  as  a  floor  on  which  to  build  a  reinforced 
concrete  wall  below  the  street  level  of  the  cathedral 
and  then  water  the  enclosed  earth  by  vertical  perfor- 
ated pipes. 


Examples   of    Poor    Design    and    Improper 

Operation  of   Small  Water 

Purification  Plants 

Till-;  fact  that  small  water  purification  plants  arc 
frequently  abused  in  their  operation  is,  as  we 
have  before  stated,  well  known  to  engineers. 
It  is  with  a  view,  therefore,  of  supplying  engi- 
neers with  additional  data  on  tliis  point,  for  use  as  il- 
lustrative examples  in  their  efforts  to  impress  upon 
city  officials  the  importance  of  competent  operation  of 
such  plants,  that  we  are  here  publishing  an  abstract  of 
a  paper  recently  presented  b"  II.  P.  Letton,  Sanitary 
ICngineer  of  the  United  States  Public  Health  Service, 
before  the  New  England  Water  Works  Association. 

It  very  frequently  happens  that  when  a  small  water 
purification  plant  is  installed  in  connection  with  a 
water  works  system  which  has  been  in  operation  for 
some  time,  perhaps  for  several  years,  that  the  man  who 
has  had  charge  of  the  pum])ing  station  takes  on  the 
operation  of  the  purification  plant  as  an  additional 
duty.  It  is  very  uncommon,  indeed,  for  men  of  this 
type  to  understand  the  process  of  water  purification, 
even  in  its  fundamentals.  In  connection  w-ith  the  dis- 
charge of  his  duties  Mr.  Letton  has  had  an  unusually 
good  opportunity  to  observe  the  more  common  faults 
in  the  design  and  operation  of  the  type  of  plants  here 
under  consideration  and  he  mentions  the  following 
examples. 

Examples  of  Poor  Design 

The  worst  example  cited  related  to  a  plant  of  1,- 
000,000  gals,  daily  capacity.  The  water  supplv,  obtain- 
ed from  an  artificial  lake,  was  highh^  colored,  due  to 
])assing  through  cedar  swamjjs.  The  water  flowed 
from  the  lake  to  the  coagulation  basins  by  gravity. 
Tn  this  basin,  which  was  merely  a  wooden  tank,  a 
period  of  less  than  20  minutes  ordinarily  was  employed 
for  coagulation  and  sedimentation  purposes.  This 
lieriod  was  still  shorter  in  times  of  high  water  con- 
sumption. Moreover,  the  coaciilation  basin  was  set  at 
such  a  high  level  that  in  times  of  low  water  in  the  lake 
it  was  necessary  to  by-pass  raw  water  around  the  basin 
in  order  to  maintain  the  necessary  supi-"''-.  The  filter 
])!ant  consisted  of  four  rapid  sand,  circular,  wooden 
tank  filters,  operated  by  gravity  and  fed  by  a  gravity 
(low  from  the  coagulation  basin.  The  filters  were  not 
equipped  with  either  loss  of  head  gages  or  rate  con- 
trollers. The  beds  were  not  agitated  during  washing 
because  the  rakes  provided  for  that  purpose  were  fit- 
ted up  for  water  motor  drive  and  the  necessary  water 
pres'sure  for  actuating  this  motor  was  lacking.  After 
leaving  the  filter  the  water  passed  to  a  suction  well 
giving  less  than  30  minutes'  storage.  A  small  solu- 
tion pump,  for  pumping  a  solution  of  sulphate  of  alu- 
mina into  the  raw  water  just  above  the  coagulation 
basin,  was  supposed  to  be  driven  from  the  main  shaft 
which  drove  the  pumps  of  the  distribution  systems. 
It  was  learned,  however,  that  this  solution  pump  was 
normally  out  of  service  and  that  for  the  greater  part 
of  the  time  no  coagulating  chemical  was  injected  into 
the  raw  water.  Upon  makin"  an  analvsis  of  the  raw 
water  it  was  discovered  that  it  was  slightly  acid,  prob- 
ably due  to  humic  acid  taken  up  by  the  water  in  pass- 
ing through  the  cedar  swamp  previously  mentioned. 
Under  these  circumstances  the  addition  of  the  sulphate 
of  alumina  would  have  been  useless.  Analyses  were 
made  of  both  the  raw  and  filtered  water  and  the  im- 
provement shown  by  the  filtered  over  the  raw  water 
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was  l)ut  slight.  The  color  of  the  filtered  water  was  at 
times  at  200  p. p.m. 

Mr.  Letton  investigated  two  other  plants  in  whicii 
acid  waters  were  being  treated  with  sulphate  of  alu- 
mina only.  Among  the  small  plants  inspected  rate 
controllers  and  loss  of  head  gages  were  seldom  found, 
and  the  methods  employed  in  controlling  the  chemical 
feed  were  in  most  cases  very  crude.  Only  a  few  cali- 
brated orifice  boxes  were  found  in  service.  Two  grav- 
ity rapid  sand  filters,  which  heated  waters  of  high-or- 
ganic content  and  frequently  turbid,  were  not  operated 
in  conjunction  with  coagulation  basins.  This  led  to 
too  frequent  washing  of  the  filter  sand  and  the  bacter- 
ial efficiency  of  the  filters  was  correspondingly  lessen- 
ed, and  operation  costs  were  increased. 

One  large  pressure  filter  was  found  treating  a  turbid 
water  without  sufficient  time  for  coagulation.  The 
effluent  from  this  filter  was  frequently  turbid  and  some- 
times contained  aluminum  hvdrate.  Another  plan,  a 
slow  sand  plant,  had  less  than  1  ft.  of  filtering  sand  and 
the  capacity  of  the  accompanying  clear  water  well  was 
about  a  half  hour's  supply.  The  rate  of  filtration  con- 
sequently fluctuated  exactly  as  the  demand  and  almost 
no  advantage  resulted  from  filtration. 

At  one  rapid  plant  raw  water  was  used  for  filter 
washing  because  the  clear  water  basin  was  so  small. 
Still  another  plant  was  not  designed  so  that  it  could 
filter  to  waste.  Accordinpl"-  when  it  was  necessary  to 
gain  access  to  the  strainer  system  the  dirty  water  in 
the  bed  was  discharged  into  the  clear  well. 


Examples  of  Faulty  Operation 

y\ltliough  good  results  in  rapid  sand  plants  are  so 
largely  dependent  upon  the  proper  use  of  the  coagu- 
lant, Mr.  Letton  observed  great  ignorance  on  this  point 
on  tlie  part  of  operators  of  small  plants.  At  several 
plants  the  operator  measured  alum  by  the  i)ailful  per 
day,  without  knowing  the  weight  used  or  the  proportion 
to  the  water  treated.  A  few  operators  stated  that  they 
increased  the  amount  of  alum  somewhat  when  the  raw 
water  was  turbid,  but  the  increase  was  governed  only 
by  the  operator's  imperfect  sense  of  proportion  and 
not  by  precise  measurement  of  any  kind.  In  only  a 
few  plants  inspected  was  it  found  the  practice  to  regu- 
late the  dosing  by  the  results  of  making  alkalinity  and 
turbidity  tests.  Only  a  few  of  the  operators  could  ac- 
curately make  the  alkalinity  tests.  Only  two  plants  of 
less  than  20,000,000  gals,  daily  capacity  maintained 
laboratories,  and  even  in  these  the  chemical  and  bac- 
teriological tests  were  made  under  the  direction  of  non- 
resident specialists,  the  operators  who  made  the  tests 
being  unable  to  interpret  them  or  to  use  them  as  a 
guide  in  operating  the  plant. 

At  one  plant  the  operator  was  too  lazy  to  wash  the 
filters  sufficiently  often  and  they  clogged  badlv.  This 
decrease  in  filtered  output  was  made  up  by  by-passing 
raw  water  around  the  plant.  At  another  plant  the  beds 
were  washed  too  often  and  the  bacterial  efficiency  was 
low  and  the  cost  of  operation  was  high.  At  this  plant 
over  10  per  cent,  of  the  water  filtered  was  being  used 
for  wash  water. — Engineering  and  Contracting. 


The  Design  of  Sewage  Treatment  Works  in  Saskatchewan 


SUGGESTIONS  as  to  the  design  of  sewage  treat- 
ment works  for  municipalities  in  the  province  of 
Saskatchewan  are  contained  in  a  government 
bulletin,  an  advance  copy  of  which  has  reached 
us.  It  is  pointed  out  that  these  suggestions  are  in- 
tended only  as  a  guide  and  not  as  a  limitation  upon 
originality  in  design  where  modifications  may  be 
necessary  to  meet  the  requirements  of  the  local  condi- 
tions. The  suggestions  follow : 
1. — Screening. 

(a)  That  where  sewage  is  to  be  pumped,  provision  bo 
made  for  screening,  cleaning  the  screens  at  regular  intervals, 
and  for  removing  and   disposing  of  screenings. 

(b)  That  where  works  are  of  a  character  producing  a 
large  quantity  of  screenings,  mechanical  means  be  provided- 
for  their  removal. 

2.— Grit  Chambers. 

(a)  The   function   of  grit   chambers    (or   detritus   tanks) : 
being  to  arrest  the  heavier  mineral  particles  carried  in  sus- 
pension, the  construction  of  such  tanks,  is,  generally  speak- 
ing, unnecessary  in  this  province,  where  the  majority  of  sew- 
age systems  are  designed  on  the  "separate"  principle. 

(b)  That  in  special  cases  where  sand  or  other  mineral 
particles  cannot  be  kept  out  of  the  sewerage  system,  it  is 
advisable  to  introduce  grit  chambers. 

(c)  That  these  be  constructed  in  multiple  compartments 
to  take  care  of  the  varying  volume  of  flow. 

(d)  That  a  lineal  velocity  of  one  foot  per  second  be 
aimed  at,  calculated  to  retain  the  heavy  mineral,  but  not  the 
organic  matters. 

3. — Pumping. 

(a)  That  where  it  is  necessary  to  raise  the  sewage  at 
the  works,  it  is  advisable  that  all  machinery  be  in  duplicate 
with  alternative  forms  of  power  in  case  of  failure. 


(b)   That  appliances  for  raising  sewage  be  specified  witli 
reference  to  efficiency  in  dealing  with  solids. 
4. — Sedimentation. 

(a)  That  there  be  at  least  two  sedimentation   tanks. 

(b)  That  such  tanks  be  so  constructed  that  the  precipi- 
tated solids  are  automatically  and  continuously  removed  from 
that  portion  of  the  tank  in  which  precipitation  takes  place, 
and  that  a  tank  or  chamber  combined  with,  or  separate  -from, 
the  sedimentation  tank,  be  provided,  into  which  the  precipi- 
tated solids  may  pass  by  gravitation  immediately  following 
treatment. 

(c)  That  consequent  upon  the  modern  requirement  of 
the  continuous  removal  of  sludge  as  above  stated,  all  base 
slopes  of  sedimentation  tanks  be  made  as  near  to  the  per- 
pendicular as  is  practicable,  relative  to  general  construction. 

(d)  That  the  tank  capacity  be  equal  to  one-fifth  of  the 
dry  weather  flow  in  twenty-four  hours,  or  equal  to  three 
hours'  flow  calculated  upon  the  twenty-four  hours'  dry  wea- 
ther flow   taking  place  in   fifteen   hours. 

(e)  That  the  cross  sectional  area  of  the  tanks  provide 
a  velocity  of  flow  of  not  more  than  .O.'i  foot  per  second,  while 
lower  velocities  are  preferable.  Flows  may  be  either  ver- 
tical or  horizontal. 

(f)  That  consideration  be  given  to  the  design  of  the  in- 
lets and  outlets  with  a  view  to  ensuring  uniformity  of  flow 
throughout  the  breadth  of  the  tank,  and  the  absence  of  stag- 
nant sections;  and  that  all  channels  and  parts  of  the  tanks 
apart  from  the  sludge  storage  area,  be  so  constructed  that 
no  solids  are  retained. 

5. — Sludge  Storage. 

(a)  That  the  overall  depth  of  the  sludge  storage  chamber 
from  the  surface  of  sewage   in   sedimentation   tank   be   gen- 
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erally   not   less   than    fifteen   feet.     Greater   depths   may   be 
adopted,  producing  a  more  concentrated  form  of  sludge. 

(b)  That  in  deep  tanks,  wherever  possible,  provision  be 
made  for  breaking  up  the  sludge  at  the  inlet  to  the  sludge 
removal  pipe. 

(c)  That  the  capacity  of  the  sludge  storage  chamber  be 
equal  to  at  least  four  months'  precipitation  of  sludge,  con- 
taining 85  per  cent,  of  water.  Greater  storage  capacity  is 
preferable  as  septic  action  is  delayed  in  winter  months.  The 
cubic  capacity  of  the  sludge  storage  chamber  shall  be  taken 
as  only  that  space  which  is  below  the  level  of  the  deepest 
point  of  the  sedimentation  tank.  In  general,  the  average 
accumulation  of  sludge  may  be  taken  as  three  and  a  half 
cubic  yards  per  million  gallons  of  sewage  on  the  above  basis 
of  dilution. 

(d)  That  ample  provision  be  made  for  the  escape  of 
gases  from   the  surface  of  the  sludge  storage   chamber. 

(e)  That  pipes  for  the  conveyance  of  sludge  be  of  an 
internal  diameter  of  not  less  than  eight  inches  and  that  the 
inclination  of  such  pipes,  where  the  sludge  is  discharged  by 
gravity,  be  at  least  3  per  cent,  and  preferably  5  per  cent. 

6.  Biological  Filtration. 

(a)  Where  a  dosing  or  siphon  chamber  is  constructed 
to  regulate  the  flow  of  the  sewage  over  the  surface  of  filter 
beds,  that  the  capacity  of  such  chamber  does  not  exceed 
a  ratio  of  two  gallons  of  sewage  to  each  square  yard  of 
filter  surface.  For  instance,  if  the  area  of  the  filtering  sur- 
face be  two  hundred  square  yards,  the  capacity  of  the  dosing 
chamber  should  not  exceed  four  hundred  gallons,  represent- 
ing a  dose  of  one-half  inch  depth  of  sewage  over  the  whole 
surface  of  the  filter. 

(b)  That  the  depth  of  the  filter  media  be  not  less  than 
four  feet  and  preferably  seven  feet. 

(c)  That  the  filter  media  for  effluents  from  the  above 
form  of  tank  be  composed  of  hard  broken  stone  or  other 
suitable  material,  broken  from  one  inch   to  two  inch   cubes. 

(d)  That  the  surface  area  of  filtering  media  for  domestic 
sewage  be  in  proportion  to  the  population  using  the  sewers, 
i.e.,  in  proportion  to  the  amount  of  oxidisable  matter  pre- 
sent in  the  sewage. 

Where  a  high  degree  of  oxidation  is  required,  the  ratio 
of  population  to  surface  area  of  filter  media  should  be  ap- 
proximately 17,500  persons  to  the  acre  (or  275  square  yards 
per  1,000  population). 

This  corresponds  to  a  rate  of  filtration  of  1,750,000  im- 
perial gallons  per  acre  per  day,  or  155  imperial  gallons  per 
cubic  yard  per  day  (assuming  depth  of  filter  media  to  be 
seven  feet)  at  a  per  capita  flow  of  100  imperial  gallons  per 
day. 

The  efficiency  of  filters  will  not  be  materially  affected 
by  increasing  the  rate  of  filtration  during  periods  of  storm 
to  say  three  times  the  above  stated  rate,  provided  that  the 
increase  in  volume  is  due  to  clear  water. 

Tn  cases  where  the  volume  of  dilution  at  the  point  of 
final  discharge  exceeds  twenty  times  the  volume  of  the  sew- 
age effluent,  higher  rates  of  filtration  may  be  adopted. 

(e)  That  the  method  or  apparatus  adopted  for  the  dis- 
tribution of  liquid  over  the  filter  bed,  shall  ensure  a  uniform 
distribution  over  the  whole  surface. 

(f)  That  all  filter  beds  be  drained  at  the  base  by  the 
pipes  or  preferably  by  means  of  a  false  floor  over  the  entire 
base  of  the  filter. 

(g)  That  sufficient  provision  be  made  for  ventilation  to 
allow  of  oxygen  being  present  at  all  times  and  in  all  parts 
of  the  filter  bed. 

7.  Humus  Settling  Tanks. 

(a)  That  it  is  generally  advisable  to  provide  settling 
tanks  for  the  removal  of  the  humus  which  is  unloaded  by  the 
filter  beds  from  time  to  time. 


(b)  That  such  tanks  be  constructed  in  every  case  where 
disinfection  of   the   final  effluent   is  adopted. 

(c)  That  humus  tanks  have  a  capacity  equal  to  one 
forty-fifth  of  the  dry  weather  flow  in  twenty-four  hours,  or 
equal  to  twenty  minutes'  flow  calculated  upon  the  twenty- 
four  hours'  dry  weather  flow  taking  place  in  fifteen  hours. 

(d)  That  it  is  desirable  that  such  tanks  have  separate 
storage  compartments  as  in  the  sedimentation  tanks  above 
described. 

8. — Disinfection. 

(a)  That  where  chloride  of  lime  is  used  for  the  disin- 
fection of  the  final  effluent,  provision  be  made  for  weighing. 
measuring  and  storing  the  disinfectant  in  a  dry  covered 
building. 

(b)  That  the  period  of  contact  between  the  disinfectant 
and  the  sewage  be  not  less  than  fifteen  minutes.  An  open 
pond  or  lagoon  will  serve  this  purpose. 

9.  Effluent. 

That  tlie  effluent  from  the  works  be  discharged  into  Ihc 
watercourse  or  lake  in  such  a  manner  as  will  ensure  a  max:- 
mnm  amount  of  dispersion. 
10. — Housing  of  Tanks  and  Beds. 

(a)  That  all  parts  of  the  works  containing  sewage  under 
treatment  be  housed  to  conserve  the  latent  heat  of  the  sew- 
age during  low  temperatures  and  to  prevent  fly  nuisance  in 
summer. 

(b)  That  such  covers  be  designed  to  enclose  the  mini- 
mum amount  of  space,  at  the  same  time  giving  room  for 
accessibility  and  inspection. 

(c)  That  with  properly  designed  covers  the  introduction 
of  artificial  heat  is  unnecessary  in  sedimentation  tanks,  and 
may  be  obviated  in  filter  beds. 

(d)  That  provision  be  made  in  all  covers  for  the  access 
of.  light   and   for  efficient  ventilation. 

11. — Laboratory. 

That  wherever  the   size  of  a  municipality  or  other  cir- 
cumstance warrants  its  construction,  a  small   laboratory  be 
provided  and  equipped  in  which   simple  tests  may  be  made 
of  the  sewage  and  eflfluents. 
12. — Laying  out  the  Surrounding  Grounds. 

That  provision  be  made  in  the  specifications  and  esti- 
mates for  laying  out,  grading  and  improving  the  appearance 
of  the  surrounding  grounds  by  terracing  and  seeding  the 
slopes. 


A  rope  railway  75  miles  in  length  will  be  built  in 
India.  It  will  connect  the  rich  country  in  the  vale  of 
Kashmir  with  the  plains  of  the  Punjab  over  the  Hima- 
layas. The  line,  it  is  claimed,  will  be  the  longest  in  the 
world,  the  present  longest  being  22  miles  and  located 
in  Argentina.  Sections  will  be  5  miles  long  and  most 
of  the  spans  will  be  2,400  ft.  The  steel  towers,  some  of 
which  will  be  1(X)  ft.  high,  will  be  braced,  and  double 
1^-in.  cables,  9  ft.  apart,  will  carry  the  steel  cars. 
The  carrying  capacitv  of  these  cars  will  be  about  400 
lb.    The  estimated  cost  is  $1,600,000. 


Exporting  twisted  steel  reinforcement  bars  to  the 
Pacific  Coast  by  the  Panama  Canal  from  England  and 
the  Continent  was  discussed  in  a  recent  report  from  the 
United  States  Consul  at  Liverpool.  This  report  quot- 
ed square  or  round  bars  at  $22.14  and  $29.19  f.o.b.  at 
Antwerp  and  Liverpool  respectively,  plus  cost  of 
twisting,  thus  making  it  evident  that  there  is  no  pros- 
pect for  exporting  English  steel  to  the  Pacific  C"oast 
at  present.  The  report  al.so  states  that  although  there 
are  in  the  Liverpool  di.strict  two  large  manufacturers 
nroducing  reinforcement  bars,  most  of  the  bars  used 
in  England  are  imported  from  the  Continent. 
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Power   Development    at   Saxon  Falls* 

Six-foot   Pipe  Line  and  Surge  Tank,  Both  of  Wood  Staves, 
Receive  Water  Impounded  by  Multiple-Arch  Concrete  Dam 


A  Hydro-electric  development  of  1250  kw.  has 
recently  been  completed  on  the  Montreal 
River,  four  miles  above  its  mouth.  The  power 
plant  is  located  17  miles  northward  of  Iron- 
wood,  Mich.,  and  25  miles  east  of  Ashland,  Wis.  This 
is  the  third  water-power  station  put  in  operation  by 
the  Ironwood  &  Bessemer  Railway  &  Light  Com- 
pany. The  power  is  to  be  used  for  hghting  and  street 
railway  operation  in  Ironwood  and  Bessemer,  Mich., 
and  Ashland  and  Hurley,  Wis.  The  first  installation 
of  the  plant  comprises  two  1,000-h.p.  units,  but  the 
ultimate  development  will  have  double  this  capacity. 
Hydrographic  Conditions 

The  Montreal  River,  the  boundary  line  between 
Michigan  and  Wisconsin,  has  a  drainage  area  of  280 
square  miles  above  Saxon  Falls,  with  a  mean  precipi- 
tation of  from  32  to  40  in.  per  annum.  At  Saxon  Falls 
the  river  has  a  drop  of  64  ft.  With  a  26-ft.  dam  this 
fall,  together  with  the  rapids  in  the  river  above  and 
below,  gives  a  head  of  135  ft.  The  dam  is  located 
1,900  ft.  above  the  power  house.  During  the  last 
year  the  minimum  discharge  of  the  river  has  been  as 
low  as  50  sec. -ft.  The  maximum  discharge  has  not 
been  ascertained,  but  from  flood  marks  and  other  data 
it  has  been  assumed  that  flood  waters  should  raise 
the  river  6  ft.  above  low  stage,  and  the  dam  was,  there- 
fore, designed  to  take  care  of  a  rise  of  8  ft. 

Both  the  Montreal  River  and  its  principal  tribu- 
tary, the  Gogoshungen,  or  west  branch,  have  sites 
suitable  for  storage  reservoirs,  and  four  such  locations 
have  been  surveyed,  one  on  the  headwaters  of  the 
Montreal  River  and  three  on  the  Gogoshungen.  About 
25,000  acre-ft.  will  be  available  in  the  four  storage 
reservoirs. 

The  company  has  steam-power  plants  aggregat- 
ing 1,500  kw.  at  Ashland,  Ironwood  and  Bessemer, 
which  were  in  operation  before  the  water  power 
plants  were  built.  These  stations  are  maintained  as 
auxiliaries  in  case  of  breakdowns  or  other  trouble  at 
the  water-power  stations.  Two  of  the  plants  are  in 
the  same  building  as  the  car  barns*  in  the  other  is 
housed  the  principal  sub-station.  The  cost  of  keep- 
ing fires  banked  under  the  boilers  is,  therefore,  small. 

Dam 

The  dam  is  190  feet  long.     Its  site  is  at  the  head 

*  By  C.  A.  Alderman  in  the  Engineering  Record. 


of  the  rapids  and  just  below  an  enlargement  of  the 
river  basui,  where  the  banks  are  high  and  the  stream 
is  narrow;  there  is  a  fairly  good  sandstone  foundation, 
i  he  type  decided  on  involves  concrete  piers  5  ft.  wide, 
44  ft.  long  and  spaced  16  ft.  on  centers.  The  piers 
were  designed  for  an  ultimate  height  of  30  ft.  1  heir 
front  faces  have  been  carried  up  only  18  ft.  and  made 
heavy  enough  to  take  care  of  the  water  pressure  to 
that  height.  The  piers  were  built  of  such  shape  that, 
when  the  dam  is  raised,  they  can  be  made  longer  and 
more  massive.  At  present  the  space  between  piers  is 
closed  with  timber  stoplogs  in  five  of  the  bays,  the 
other  four  having  vertical  reinforced-concrete  arches. 
One  bay  was  built  for  a  Tainter  gate  11  ft.  7  in.  wide 
by  17  ft.  high.  When  the  dam  is  raised  it  is  intended 
either  to  build  it  of  reinforced  concrete  or  till  in  be- 
tween piers  with  vertical  or  inclined  arches. 

Underneath  the  dam  a  cut-off  wall  was  sunk  into 
the  rock  from  5  to  9  ft.,  according  to  the  character  of 
the  stream  bed.  Holes  8  ft.  in  depth  were  put  down 
on  4-ft.  centres  in  the  cut-off  wall  and  the  piers.  In 
these  holes  were  placed  ya-in.  square,  twisted  rods  for 
anchorage.  The  concrete  in  the  dam  was  placed  from 
a  concrete  tower,  70  ft.  high,  located  on  the  south 
side  of  the  river.  From  this  tower  steel  chutes  con- 
veyed the  concrete  to  all  parts  of  the  dam.  Gravel 
for  concrete  was  obtained  from  the  river  bed  and  from 
a  pit  2y2  miles  from  the  site,  from  where  teams  hitched 
to  sleighs  hauled  3  cu.  yd.  per  trip. 

The  headworks  are  equipped  with  a  gate  7  ft.  wide 
by  7  ft.  10  in.  high,  operated  by  a  gate  hoist  so  ad- 
justed that  the  gate  is  lowered  by  gravity.  Two  men 
can  raise  it  in  about  ten  minutes.  The  trash  rack  is 
made  of  2  x  j4-in.  bars  spaced  1^  in.  apart.  In  order 
to  avoid  sharp  curves  in  the  pipe  line  the  head  gate  is 
placed  on  the  Wisconsin  side  of  the  river.  The  power 
house  was  built  on  the  Michigan  side  because  of  a 
more  protected  location. 

Pipe  Line 

The  pipe  line  is  1,880  ft.  long,  made  of  2^-in.  hem- 
lock staves  cut  to  form  a  72-in.  diameter  circle;  43 
staves  are  required  to  form  its  circumference.  The 
staves  are  cut  to  widths  of  5^  in.  outside  dimension 
and  5%  in.  inside.  A  kerf,  1  in.  deep,  is  sawn  into 
the  ends  of  the  staves  for  10-gauge  sheet-iron  galvan- 
ized tongues.     The  pipe  is  banded  with  ^-in.   mild 
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steel  bands  with  nialleabie  iron  shoes,  spaced  from 
5^  to  9  in.  apart,  depending  upon  the  pressure,  which 
varies  from  8.84  to  15.75  lb.  per  square  inch.  Where 
the  pipe  rests  on  the  ground  timber  saddles  spaced 
4  ft.  apart  are  used  to  support  it.  These  saddles  also 
serve  as  forms  for  the  construction  of  the  pipe.  The 
pipe  is  backfilled  with  earth  to  within  12  in.  of  its 
toj).  Where  valleys  are  crossed  the  pipe  rests  on 
timi)er  ircstk-s  composed  of  four  10  x  10-in.  posts 
witli  cap  and  sill  of  the  .same  dimensions.  The  bents 
are  spaced  7  or  9  ft.  on  centers,  according  to  their 
height.  On  these  bents  the  pipe  is  supported  by  four 
7  X  12-in.  stringers. 

(Jwing  to  the  topography  of  the  country'  it  was 
necessary  to  place  the  headworks  on  the  VVisconsin 
side  of  the  river  and  the  power  house  on  the  Michigan 
side,  thus  creating  a  river  crossing.  Nine  concrete- 
piers  and  two  abutments,  3  ft.  wide  on  top,  5  ft.  on 
the  bottom  and  16  ft.  in  length,  were  spaced  26  ft.  7 
in.  apart  across  the  river.  Two  lines  of  15  in.  I-beams 
support  the  pipe  on  these  piers.  The  line  is  fairly 
straight,  with  the  exception  of  one  curve  of  128  ft. 
radius  and  a  subtended  angle  of  36  deg.  40  min.  near 
the  headworks.  It  was,  tlierefore,  necessary  to  kee]) 
the  hemlock  staves  in  a  steam  box  for  about  two  days, 
after  which  period  they  were  bent  under  pressure 
with  a  device  rigged  up  on  the  ground. 
Surge  Tank  and  Penstocks 

The  72-in.  pipe  line  discharges  into  a  24-ft.  diam- 
eter surge  tank,  56  ft.  high,  built  of  hemlock  staves 


Seventy-two    inch    wood -stave    pipe    carried    on 
longitudinal  I-beam  stringers. 

sawed  in  a  local  mill.  The  lower  36  ft.  are  made  of 
staves  3j/2  in.  thick,  the  staves  for  the  upper  20  ft. 
being  2)4  in-  thick.  One  hundred  and  sixty  staves 
were  required  to  form  the  circle.  A  reinforced-con- 
crete  casing,  12  ft.  high,  is  built  around  the  base  of  the 
stand-pipe.  Considerable  attention  was  given  to  the 
design  of  the  casing  to  make  it  strong  enough  to  with- 
stand the  water  pressure.  One  72-in.  pipe  enters  on 
one  side  and  two  60-in.  steel  pipes  leave  from  the 
other  side.  Below  the  hole  formed  by  the  entrance 
of  the  pipe  line  the  casing  is  reinforced  by  twenty  1- 
in.  square,  twisted  rods  placed  in  horizontal  rings. 
At  the  top  of  the  casing  above  the  pipes  are  placed 
sixteen  rods.  Between  the  upper  and  lower  rings 
there  are  a  sufficient  number  of  trussed  rods  placed 
vertically  to  transmit  the  stress  to  these  horizontal 
rings.  The  staves  of  the  surge  tank  are  banded  with 
%-in.  mild  steel  bands  spaced  from  Syi  to  Tyi  in.  apart. 
The  54-in.  steel  penstocks  are  of  5/16-in.  metal 
for  the  lower  60  ft.  and  of  y^-ln.  metal  for  the  upper 
57  ft.  They  are  spaced  7>4  ft.  on  centers.  One  of 
them  was  furnished  by  the  waterwheel  manufacturers 
and  the  other  was  built  at  a  local  boiler  works.  Re- 
inforced-concrete  anchorages.  6  ft.   square  and  6  ft. 


high,  arc  placed  underneath  the  penstocks  and  spaced 
28  ft.  8^  in.  on  centers.  Two  %-in.  rods  extend  from 
4  to  6  ft.  from  each  anchorage  into  the  rock.  Pen- 
stocks are  on  a  40-deg.  incline  with  the  horizontal. 

Each  penstock  is  provided  with  a  60-in.  flutter 
valve  at  the  top  of  the  pipe  line.  A  6-in.  relief  valve 
is  placed  in  the  penstocks  adjacent  to  the  flutter  valves. 
Power  House 

The  power  house  is  30  x  53  ft.  and  is  built  of  con- 
crete on  the  Michigan  side  of  the  river,  about  200  ft. 
below  the  falls.    It  was  placed  on  this  side  of  the  river 


Detail  of  pipe  expansion  joint. 

in  order  that  it  might  be  protected  from  floods,  there 
being  a  projection  of  land  into  the  river  just  above 
the  power-house  site.  Both  the  power  house  and  tail- 
race  were  excavated  in  the  solid  rock  to  a  considerable 
depth. 

The  equipment  consists  of  two  horizontal  26-in., 
double-discharge  Leflfel  waterwheels  operating  at  600 
r.p.m.  and  using  83  sec.-ft.  of  water  at  a  135-ft.  head 
to  produce  1,000  h.p.  Directly  connected  to  the  tur- 
bines are  625  kw.,  2300-volt  General  Electric  gener- 
ators. The  speed  regulation  of  the  units  is  accom- 
plished by  Lombard  waterwheel  governors.  Two 
banks  of  three  200-kw.,  60-cvcle  transformers  step  the 
current  from  2300  to  33,000  volts.  Two  14-kw.,  125- 
volt  exciters  are  belted  to  the  generator  shafts.  One 
electrolytis  lightning  arrester,  a  switchboard  and  the 
necessary  meters  and  recording  apparatus  complete 
the  equipment. 

It  was  decided  to  use  this  size  of  unit  in  order  thai 
full  advantage  could  be  taken  of  the  stream  flow,  one 
unit  being  of  the  right  size  to  take  the  minimum  dis- 
charge of  the  river  without  storage  and  two  units  tak- 
ing the  discharge  at  mean  ordinary  stages.  When 
storage  reservoirs  are  built  additional  wheels  may  be 
installed  of  the  same  or  larger  size,  depending  upon 


Plon  SectionA-A 

Wood -stage  surge  tank. 

whether  a  part  or  all  the  storage  capacity  is  at  first 
put  into  service. 

The  work  was  done  with  company  forces  by  day 
labor,  camps  suitable  for  the  accommodation  of  one 
hundred  men  being  maintained  at  the  plant.  All  ma- 
terial and  equipment  were  hauled  by  teams  about  three 
miles  over  a  road  constructed  especially  for  the  instal- 
lation. 
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The  New  G.  T.  P.  Hotel  at  Edmonton 

THE  Canadian  Stewart  Company,  Limited,  of 
Chicago  and  Montreal,  have  about  completed 
the  erection  of  a  large  hotel  in  Edmonton  for 
the  Grand  Trunk  Pacific  Railway.  This  bnild- 
ing  is  the  second  of  a  chain  of  hotels  which  the  railway 
is  building  throughout  the  length  of  the  road.  In  plan 
the  building  is  a  modified  L-shape,  240  feet  long  by 
190  feet  wide  in  its  extreme  dimensions.  The  site, 
while  convenient  to  the  business  district,  overlooks 
the  valley  of  the  Saskatchewan  River  and  affords  a  fine 
outlook  over  the  city.  The  building  is  eight  storeys 
high,  with  the  steep  pitched  roof  characteristic  of  the 
French  chateau.     The  ridge  of  the  roof  in  the  centre 


iron  were  required  for  the  column  bases,  and  2,750  tons 
of  structural  steel  were  supplied  by  the  Dominion 
Bridge  Company,  Limited,  of  Winnipeg,  and  erected 
by  the  general  contractors.  The  floor  slabs  are  4 
inches  of  concrete,  reinforced  by  Clinton  wire  cloth. 
The  roof  framing  is  structural  steel,  with  steep  slopes 
laid  with  3  in.  book  tile  and  covered  with  24  gauge 
copper,  and  deck  slopes  laid  as  floors  and  covered  with 
a  5-ply  tar  and  gravel  roof.  The  exterior  walls  are,  in 
general,  4  inches  of  stone,  with  8  inches  of  brick  back- 
ing, furred  with  4  in.  gypsum  blocks  and  pla.stered, 
leaving  a  2-in.  air  space  between  the  f)uter  wall  and 
the  furring  blocks.  Some  60,000  cubic  feet  of  Indiana 
Bedford  limestone  were  used,  with  a  million  and  a 
quarter  common  bricks.     All  interior  partitions  are  4- 


Typical  floor  plan,  new  G.  T.  P. 

hotel,  Edmonton   Alta. 

Contractors:    Canadian    Stewatt 

Company,  Limited,  Montreal 

and  Chicago. 


wing  is  177  feet  above  the  pavement.  The  exterior  is 
etitirely  of  limestone,  with  granite  base  course,  the 
high  copper  roof  heightening  the  coloring  of  the  stone 
to  a  lively  gray.  There  will  be  a  total  of  about  225 
guest  rooms,  with  125  private  baths  attached.  The 
total  cost  will  be  one  million  dollars.  The  architects 
are  Messrs.  Ross  &  Macdonald,  of  Winnipeg  and  Mon- 
treal. 

No  particular  difficulties  were  encountered  in  the 
excavations  for  the  footings  and  except  for  the  intri- 
cacy of  the  framing  there  were  no  particular  engineer- 
ing difficulties  to  overcome.  The  basement  walls  and 
the  footings  are  of  concrete  and  the  superstructure 
steel,  with  concrete  floors.    One  hundred  tons  of  cast 


inch  gypsum  blocks,  except  around  stair  wells  and  ele- 
vator enclosures,  where  6-inch  blocks  are  used.  The 
exterior  basement  walls  are  furred  with  2-inch  blocks. 
As  will  be  seen  from  the  typical  plan,  the  centre 
wing  is  set  back  from  the  street  corner,  so  that  the 
entrance  is  approached  through  a  loggia  and  court. 
On  the  entrance  floor  are  the  entrance  porch  leading 
into  the  main  connecting  corridor  to  the  dining  room 
and  cafe  on  the  left,  and  through  a  short  lobby  to  the 
lounge  and  palm  room  on  the  right.  The  dining  room 
is  50  ft.  by  80  ft.  and  is  to  be  finished  with  marble 
base,  imitation  Caen  stone  to  the  ceiling  beams,  with 
ornamental  plaster  ceiling.  The  doors  and  trim  will  be 
red  oak.  The  cafe  and  bar  are  to  have  wood  wainscott- 
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ing,  with  arched  openings,  enriched  spandrel  panels 
and  plaster  entablature  and  ceiling.  The  cafe  and  bar 
are  both  30  ft.  by  50  ft.  The  lounge  is  25  feet  wide 
and  85  feet  long,  and  opens  direct  into  the  palm  room — 
an  octagonal  chamber  50  feet  in  width.  These  rooms 
will  be  decorated  to  conform  to  the  general  scheme  of 
the  building.  Practically  all  the  rooms  on  the  ground 
Hoor  wil!  have  marble  base,  with  imitation  Caen  stone 
wainscotting  and  plastered  ceiling.  The  floors  of  the 
dining  room  and  cafe  will  be  maple,  laid  on  cinder 
concrete  Jill.  The  corridor  floors  and  rotunda  floor  will 
be  red  quarry  tile.  The  other  floors  will  be  granolithic. 
On  the  mezzanine  floor  will  be  the  ladies'  drawing 
room,  a  writing  room,  two  private  dining  rooms  and  a 
banquet  hall,  with  private  ante-room. 
.  There  will  be  five  bedroom  floors  alike,  each  with 
39  bedrooms,  24  private  baths,  and  two  public  toilets. 


On  the  sixth  floor  will  be  19  rooms,  6  baths,  and  the 
laundry.  On  the  seventh  floor  there  will  be  but  five 
rooms  and  on  the  eighth  floor  two  rooms.  All  of  the 
corridor  and  bedroom  floors  will  be  cement  finished, 
the  corridors  to  have  an  8-inch  mosaic  tile  border  of 
appropriate  design.  The  trim  will  be  red  oak,  with 
red  birch  doors.  The  bathrooms  will  have  4  ft.  6  in. 
tile  wainscotting,  tile  floors  and  plaster  walls.  All  the 
stairways  have  cast  iron  risers  and  strings,  witii  slate 
treads.  The  elevator  enclosures  are  a!l  kalameined 
metal. 

The  general  contractors  are  the  Canadian  Stewart 
Company,  Limited,  of  Montreal  and  Chicago,  for  whom 
Mr.  Chas.  Miller  is  the  superintendent.  The  archi- 
tects are  Messrs.  Ross  &  Macdonald,  of  Montreal  and 
Winnipeg,  for  whom  Mr.  J.  Beck  is  the  inspector. 


Concerning  Concrete  and  Concrete  Mixers 


By  James  Casey 


THE  strength  of  concrete  depends  mainly  upon 
the  right  selection  of  materials  used,  tlieir  na- 
tures, proportions,  and  thorough  incorporation 
with  each  other.  All  aggregates  sliould  be 
clean,  and  the  best  are  those  that  present  rough  and 
jagged  surfaces,  so  as  to  provide  a  key.  The  sand 
should  be  coarse  and  sharp.  If  it  is  gritty  to  the  touch, 
so  much  the  better.  The  denser  sands,  being  the  heav- 
ier, are  to  be  preferred.  If  more  than  live  per  cent,  of 
clay  or  loam  is  present,  sand  should  be  washed,  so  as 
to  get  rid  of  excess.  The  sizes  of  the  aggregates 
should  be  well  graded,  so  as  the  mixed  mass  will,  as 
far  as  practicable,  be  free  from  voids. 

The  heavier  aggregates  are  preferred  in  the  follow- 
ing order:  granite,  gravel,  limestone,  clay,  sandstone, 
cinders.  Porous  stones  (like  sandstone)  are  relatively 
weak.  In  all  cases,  angular  fragments  are  to  be  prefer- 
red, more  particularly  when  the  concrete  is  to  be  sub- 
jected to  tensile  strain,  such  as  beams,  warehouse 
floors,  etc. 

Concrete  for  Fireproofing 
Slag  and  vitreous  stones  are  best  for  fire-proofing 
purposes.  Broken  bricks  and  cinders  are  also  good 
fire  resistants.  Cinders  should  be  passed  through 
screen  before  being  incorporated.  The  size  of  stone 
depends  upon  where  and  how  the  concrete  is  placed. 
In  heavy  work,  and  when  carefully  deposited,  stone 
that  will  pass  through  a  three-inch  ring  are  frequently 
specified.  For  floors,  columns  and  reinforced  construc- 
tion, one-inch.  P'or  thin  walls  (4-inch  partitions,  for 
example),  three-quarter  inch.  In  extra  heavy  con- 
structions, such  as  dams,  bridge  piers,  etc.,  where  the 
thickness  is  measured  by  the  yard,  stones  of  over  three 
cubic  feet  are  sometimes  placed  and  with  good  results, 
with  an  economy  of  something  like  25  per  cent.  In 
all  such  cases  care  should  be  taken  that  these  big 
stones  or  rocks  be  kept  at  least  two  inches  from  all  ex- 
posed surfaces.  Work  of  this  kind  is,  however,  out 
of  the  order  of  regular  practice,  and  the  average  con- 
tractor has  seldom  to  handle  it.  We  refer  to  it  here 
to  throw  a  sidelight,  as  it  were,  upon  the  entire  prob- 
lem. 

The  amount  of  cement  to  be  used  is  determined  by 
the  voids  between  the  larger  aggregates.  A  simple 
way  of  determining  the  matter  is  to  carefully  measure 
and  mix  the  sand  and  stone  together  and  place  in  a 


watertight  receptacle.  Shake  well  down,  then  add 
water  slowly,  by  tiltnig  against  interior  side  ol  recep- 
tacle, so  water  may  rise  gradually  from  the  bottom, 
tlius  avoiding  air  bubbles.  When  water  shows  upon 
surface,  stop.  The  volume  of  the  water  thus  added 
represents  (_theoretically)  the  volume,  or  bulk,  ul  the 
cement  required,  ar.owing  perfect  mixture,  ilie  pru- 
dent engineer  always  adds  a  margin  for  satety. 

It  may  be  laid  down  as  a  general  proposition  that 
the  denser  and  heavier  the  concrete,  the  better.  The 
weight  of  a  cubic  foot  of  ordinary  concrete  may  be 
rouglily  placed  at  one  hundred  and  fifty  pounds;  cin- 
der concrete — the  strength  of  which  varies  from  bO 
per  cent,  to  75  per  cent,  of  ordinary  stone  or  grave, 
concrete — weighs  about  one  hundred  and  ten  pounds 
per  cubic  foot. 

Concrete  may  be  rich,  ordinary  or  lean,  according 
to  the  service  for  which  it  is  intended,  and  location  in 
which  it  is  placed.  Rich  concrete  (proportions  1 :2  A) 
is  very  strong,  and  well  adapted  for  all  kinds  of  rein- 
forced construction;  floors,  beams,  columns,  cisterns, 
silos,  walls,  etc.  Ordinary  (concrete  i)roportions 
1 :3 :6)  is  suitable  for  massive  work,  sucii  as  embank 
ment  walls,  abutments,  foundations,  sidewalks,  etc. 
Lean  concrete  (proportions  1:4:8)  is  weak  in  tensile 
strength,  but  will  answer  well  enough  under  compres- 
sion: heavy  foundations,  sub-base  for  driveways  and 
other  road  beds,  etc. 

Mixing 

No  matter  how  excellent  the  materials  used  and 
the  scientific  accuracy  with  which  they  are  proportion- 
ed, the  concrete  will  not  be  reliable  unless  the  aggre- 
gates have  been  thoroughly,  that  is  to  say  homogene- 
ously mixed,  throughout  the  job.  This  is  a  basic  fact 
from  which  there  is  no  getting  away,  and  the  contrac- 
tor who  desires  to  earn  a  reputation  for  being  depend-" 
able  (a  considerable  asset  when  figuring  with  reput- 
able concerns),  should  bear  it  constantly  in  mind. 

The  old-fashioned  hand-mix  is,  at  least  in  the  larger 
and  more  profitable  kinds  of  work,  out  of  date.  Hand- 
mix,  however  well  done,  is  seldom  perfect,  and  is  al- 
wa3's  relatively  costly.  Human  muscles,  however 
willing,  tire  and  fail ;  machinery  never  tires,  and  works 
unerringly  if  built  upon  right  principles. 

There  are  now  available  all  kinds  of  mechanical 
concrete  mixers,  suitable  for  all  sizes  of  jobs,  and  to  be 
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obtained  at  moderate  prices.  A  good  mixer  will  pay 
for  itself  upon  a  single  job  of  fair  size,  and  leave  a 
margin  for  profit. 

Continuous  and  Batch  Mixers 
Aside  from  the  \ertical  or  gravity  mixer,  which  has 
but  a  limited  application,  mostly  in  mining  districts, 
and  which  consists  of  an  enclosed  shaft,  in  which  are 
placed  a  number  of  interferences  to  divert  the  aggre- 
gates as  they  descend,  a  spray  of  water  being  intro- 
duced midway,  concrete  mixers  may  be  divided  into 
two  general  classes,  continuous  mixers  and  batch  mix- 
ers. Quite  a  number  of  these  mixers  can  be  adapted 
to  either  form  of  delivery  by  the  simple  method  of 
introducing  a- gate  or  cut-ofF,  controlled  automatically 
or  by  hand. 

The  best  known  continuous  mixer  consists  of  an 
open  trough  (placed  horizontally,  or  with  slight  in- 
cline to  delivery  end  to  assist  movement),  fitted  with 
a  longitudinal  shaft  to  which  are  attached  blades  and 
])addles,  so  arranged  as  to  cut  up  and  amalgamate  the 
aggregates,  and  keep  them  moving  onward.  The  ma- 
terials are  usually  charged  from  a  platform  at  rear 
end,  by  means  of  wheelbarrows  or  carts.  Sometimes, 
however,  in  connection  with  heavy  roadwork,  materials 
are  thrown  direct  from  heaps  ranged  along  the  line  of 
travel,  upon  a  moving  belt,  by  a  gang  of  men  engaged 
specially  for  that  purjiose.  Water  is  introduced  by 
means  of  an  overhead  s])rinkling  arrangement,  delivery 
l)eing  at  such  points  as  may  be  selected.  Sometimes 
the  ingredients  are  mixed  dry  for  the  first  half  of  the 
length  of  the  trough.  Mixers  of  this  variety  are  equal 
to  a  large  amount  of  work,  two  hundred  yards  a  day 
lieing  but  a  moderate  out])ut. 

.V  small  continuous  mixer,  with  some  novel  fea- 
tures, has  recently  been  placed  u])on  the  market.  It 
cl.iims  a  ca.iainl)^  of  sixty  yards  a  day.  The  mixii'.g  is 
eft'ected  in  an  open  revolving-  dish,  or  pan,  in  which 
the  materials  are  agitated  by  stationary  plows,  ov 
blades.  The  desired  proportions  are  delivered  in  the 
center  of  revolving  disk  through  hoppers;  cement  a-d 
gravel  from  one  side,  stone  from  the  ojiposite  suk. 
Under  centrifugal  action,  the  materials  move  gradu- 
ally outward  ;  as  they  do  so  they  come  under  the  action 
of  the  blades.  The  aggregates  are  first  mixed  dry,  and 
then,  about  midway,  they  are  wetted,  the  water  being 
furnished  from  a  tank.  The  mixer  is  provided  with  an 
aut(jmatic  feed,  and  the  discharge  is  eiTected  at  a  given 
])oint  in  a  continuous  stream. 

The  popular  rotating  mixer  now  to  be  seen  in  o])ei- 
ation  everywhere,  is  substantially  based  upon  the  old 
cube  mixer,  with  such  additions  as  time  and  experience 
have  sugge.sted.  This  old-fashioned  arrangement  is 
merely  a  hollow  steel  box  which  revolves  about  a 
horizontal  shaft  that  passes  through  it  diagonally. 
The  entire  contrivance  is  mounted  upon  a  stout  tim- 
ber frame.  The  box  is  charged  at  one  corner,  all  out- 
lets closed,  aggregates  revolved,  and  delivery  eflfected 
at  the  opposite  corner  into  a  hopper. 

The  best  known  batch  mixers  to-day  are  of  the  well 
known  rotary  order.  There  are  manv  difTerences  in 
details  between  the  various  makes,  but  the  underlying 
princi])les  are  substantially  the  same  in  all.  Tn  this 
Hue,  as  in  other  lines,  competition  has  resulted  in  the 
survival  of  the  fittest. 

The  modern  rotary  mixer  consists  of  a  revolving 
drum  or  double  cone,  the  interior  being  fitted  with 
strong  deflecting  blades,  which  mix  and  churn  the  ag- 
gregates in  passage. 

In  .some  instances  the  service  is  direct,  that  is  to 
say,  the  materials  are  wheeled  onto  a  low  platform, 


which  is  portable  with  the  outfit,  and  is  charged  direct- 
ly into  the  end  of  the  drum,  where  it  is  caught  bv  the 
charging  blades,  which  are  part  of,  and  rotate  with, 
the  drum.  This  solves  the  ])roblem  of  low  charging 
and  dispenses  with  hoistiu"^  hoppers.  The  drum  is 
supported  by  trunnion  rollers  which  tread  against  the 
flare  of  the  track  bands.  It  is  rotated  by  pinions  mesh- 
ing into  the  gear  bands,  the  power  being  transmitted 
through  the  shaft  on  which  these  pinions  are  placed. 

The  double-cone  mixer,  though  built  upon  mucii  the 
same  principles  as  the  above,  difi'ers  in  several  import- 
ant particulars.  The  full  charge  is  delivered  at  once 
by  means  of  a  side  loader,  which  is  filled  while  the  pre- 
ceding batch  is  being  rotated  in  drum  and  delivered, 
thus  avoiding  all  delays  and  securing  a  perfect  uni- 
formity in  the  batches.  The  fact  that  the  loader  bucket 
is  fitted  at  the  ground  level  considerably  faci'it;i.les 
operations. 

In  a  well  devised  mixer  of  the  double-Oone  varictv, 
the  drum  is  in  perfect  balance,  the  batch  swings  on 
its  own  center,  and  the  tilting  axis  is  below  the  center 
of  gravity.  In  some  makes,  the  tilting  motion  (oper- 
ated by  means  of  a  lever)  is  reversible,  permitting  dis- 
charge at  any  part  of  the  revolution. 

The  drums  of  this  variet--  of  mixer  are  variouslv 
supported,  according  to  the  ingenuity  and  preferences 
of  the  individual  makers.  Power  is  transmitted  eithei 
by  means  of  gearing  or  by  pulley  and  continuous  band. 

liatch  mixers  can  be  had  in  all  sizes,  from  a  capac- 
ity of  2y>  cubic  feet  up  to  two  cubic  yards  and  over. 
The  sizes  in  greatest  demand  range  from  four  cubic 
feet  to  thirty  cubic  feet.  Sizes  over  the  last,  unless  re- 
quired for  special  purposes,  are  apt  to  prove  unwie'dlv 
for  the  requirements  of  the  average  contractor,  owing 
to  weight  and  labor  recpiired  in  moving  around,  froii: 
place  to  i^lace,  and  even  upon  the  same  job. 

'i'he  smaller  mechanical  mixers  can  be  worked  by 
hand,  if  ordered  that  way.  The  medium  and  large  mix- 
ers are  operated  by  power  and  are  furnished  with  boil- 
er and  .steam  engine,  gasoline  engine,  or  electric  mo- 
tor, as  i)urchaser  selects.  Mixers  are  also  furnished 
with  water  tanks  and  other  attachments,  as  circum- 
stances or  special  conditions  may  call  for. 

However  carefully  mixed,  a  certain  amount  oi 
splashing  attends  the  making  of  all  concrete,  and  ce- 
ment is  hard  upon  machinery.  To  meet  this  trouble, 
some  makers  completely  encase  the  more  important 
])arts  so  that  dirt  is  absolutely  excluded.  The  whole 
casing  is  kept  constantly  full  of  grease,  keepintr  the 
runing  parts  cool  and  efficient.  .\s  this  grease  is 
squeezed  out  of  the  bearings  in  a  gradual  and  con- 
stant flow,  it  excludes  all  entrance  of  dirt.  This  adds 
materially  to  the  life  of  the  mixer  and  renders  its  oper- 
ations smooth  and  regular. 

Care  should  be  taken  that  the  rotatory  is  not  unduly 
speeded  up,  so  as  to  establish  a  centrifugal  action  in 
excess  of  requirements,  and  in  a  wav  to  counteract  the 
gravity  action  which  is  desirable. 

Concrete  is  not  merely  a  question  of  quantity;  qual- 
ity has  al.so  to  be  considered.  A  thinner  floor  of  rich, 
homogeneous  concrete  will  support  a  greater  weight 
under  tensile  strain  than  a  thicker  floor  of  poorer  and 
ill-mixed  concrete  under  the  same  conditions. 

It  is  claimed  for  .some  of  the  rotary  mixers  that  they 
will  deliver  a  finished  batch  every  minute,  and  at  \ 
saving  of  fifty  cents  i)er  cubic  vard. 

The  daily  capacity  of  a  mixer  can  be  figured  out  ny 
the  contractor  for  himself,  by  checking  upon  the  job. 
watch  in  hand,  the  number  of  batches  turned  out  in 
any  given  time.    Multiplyins'-  the  number  of  batches  in 
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a  day  by  the  number  of  cubic  feet  in  each  batch  will 
give  the  day's  output  in  cubic  feet.  Divide  by  tweniy- 
seven  to  reduce  to  cubic  yards. 

The  demand  for  Portland  cement  concrete  is  stead- 
ily increasing,  and  is  constantly  introducing  new  fea- 
tures. There  are  reasons  for  this.  Cement  concrete  ?s 
relatively  cheap,  easily  made,  and  plastic  so  as  to  read- 
ily adapt  itself  to  all  kinds  of  forms.  It  calls  for  little 
skilled  labor,  which  is  a  consideration  in  a  trade  in 
which  wages  are  uniformly  higfh,  and  competition  keen. 
The  material  is  impermeable,  and  a  splendid  weatherer. 
,  The  live  contractor  should,  if  he  has  not  already 
done  so,  turn  his  attention  to  cement  concrete  work  in 
all  its  shapes.  Its  use  is  not  confined  to  the  cities  and 
larger  towns.  It  has  invaded  the  country,  in  every 
direction.  It  is  now  extensively  used  upon  farms  for 
the  building  of  barns,  silos,  hog  pens,  etc.  Its  greatest 
developments  have  still  to  be  witnessed. 

In  selecting  a  concrete  mixer  the  following  points 
should  be  considered:  size,  portabilitv,  simplicity  of 
parts,  price,  balance,  charging  and  delivery,  homo- 
geneousness  of  product,  visibility  of  mix,  etc.  The  last 
is  an  important  consideration,  as  it  enables  the  man  in 
charge  to  see  how  mix  is  progressing. — ^Building  Age. 


Excavating  and  Cost  Data  on  the  Panama 
Canal 

It  is  said  that  the  two  chief  reasons  originally 
claimed  in  favor  of  the  lock  canal  at  Panama  were: 
cheaper  first  cost  and  the  shorter  time  required  for 
construction.  The  original  estimates  were  for  a  lock 
canal  at  a  cost  of  $139,700,000  to  be  constructed  in 
7y2  to  9  years ;  for  the  sea-level  canal  the  cost  was 
put  at  $247,000,000,  and  the  time  of  construction 
twelve  to  thirteen  years.  When  it  is  further  stated 
that  the  excavation  required  in  the  case  of  the  lock 
canal  was  estimated  at  95,955,000  cu.  yds.,  and  that 
for  the  sea-level  canal  of  rather  smaller  section,  at 
231,000,000  cu.  yds.,  some  interesting  facts  are  brought 
out.  On  the  face  of  it  the  work  involved  in  the  sea- 
level  canal  seemed  comparatively  so  great  as  to  be 
almost  prohibitive;  yet  instead  of  about  96,000,000 
estimated,  the  lock  canal  will  have  necessitated  by  the 
time  it  is  finished,  excavation  to  an  even  greater  ex- 
tent than  that  originally  estimated  for  the  sea-level 
project.  Again,  though  twelve  to  thirteen  years  were 
allotted  to  the  excavation  of  231,000,000  cu.  yds.,  this 
length  of  time  also  being  deemed  to  be  prohibitive, 
practically  this  amount  has  been  disposed  of  in  about 
six  years  of  serious  work.  Further,  the  cost  of  the 
sea-level  canal,  estimated  at  $247,000,000,  was  thought 
to  be  excessive,  although  by  July  next  year  a  sum  of 
about  $299,000,000  had  been  expended  on  the  lock  pro- 
ject, the  expenditure  on  construction  works  proper 
having  been  over  $185,000,000. 


■  Building  an  85-ft.  chimney  in  seven  days'  working 
time  is  a  feat  accomplished  by  the  Wiederholdt  Con- 
struction Company,  of  St.  Louis,  Mo.,  on  February  15. 
The  chimney  was  built  on  the  company's  system  of 
reinforced-tile  concrete  with  a  reinforced-concrete 
foundation,  and  was  erected  at  the  plant  of  the  Eggers 
Milling  Company,  of  Hermann,  Mo.  The  company 
informs  us  that  the  chimney  was  actuallv  built,  includ  ■ 
ing  its  foundation,  in  seven  davs'  working  time  and 
was  completed  and  put  in  service  just  16  days  after 
the  receipt  of  the  order.  During  its  construction  there 
occurred,  moreover,  the  heaviest  snowfall  recorded  in 


ten  years  in  St.  Louis,  and  the  temperatures  were  at 
no  time  higher  than  20  deg.  Fah.  when  work  was  start- 
ed in  the  morning.  The  sand  was  heated  before  mix- 
ing and  the  tile  was  heated  before  placing.  Fires  were 
kept  in  the  chimney  constantly  with  all  openings 
closed.  The  chimney  has  a  total  height  of  85  ft.,  and 
is  3  ft.  in  inside  diameter. 


The  New  Civic  Administration  Building 
at   Edmonton 

The  city  of  Edmonton  have  just  completed  and  are 
occupying  a  six-storey  office  building,  giving  accom- 
modation to  practically  all  civic  departments.  The 
building  is  72  feet  wide,  with  a  street  frontage  of  126 
feet,  and  a  rear  length  of  116  feet.  It  is  of  steel  con- 
struction, with  hollow-tile  floors  and  partitions,  and 
with  exterior  walls  of  face  brick  backed  with  8-in. 
hollow-tile.  There  are  52,000  square  feet  of  available 
office  space.  In  addition  to  the  usual  civic  oflices, 
there  is  space  for  the  Industrial  Association,  the  Board 
of  Trade,  and  other  bodies,  the  office  space  totallimc 
52,000  sq.  ft.  The  entire  top  floor  is  devoted  to  the 
City  Engineer's  office  and  in  the  basement  is  a  muni- 
cipal testing  laboratory.  The  general  contractors  were 
Messrs.  Purcell  &  Foote,  of  Edmonton,  the  buildint; 
costing  the  city  $240,000.  The  building  was  designed 
by  Mr.  A.  M.  Jeflers,  City  Architect. 


Mr.  J.  B.  Holdcroft,  A.  M.  Can.  Soc.  C.  E.,  Van- 
couver, recently  secured  the  Canadian  patent  for  a 
machine  for  measuring  and  recording  on  a  continu- 
ous strip  the  volume  of  material  carried  by  a  belt- 
conveyor.  The  record  is  made  on  the  strip  in  such 
a  manner  that  during  the  day's  run -the  degree  of  uni- 
formity of  the  load  and  its  average  proportion  to  the 
maximum  may  be  seen  at  once  b_y  inspection,  and  at 
the  end  of  any  period  the  strip  may  be  removed  and 
the  actual  number  of  cubic  yards  which  have  passed 
the  meter  read  off  by  taking  the  area  of  the  curve  in- 
scribed on  the  strip. 

An  interesting  lecture  was  given  recently  at  the 
Conservatoire  des  Arts  et  Metiers,  Paris,  bv  M.  Mout- 
ier,  the  Chief  of  the  Technical  Department  of  the 
Nord  Railway  Company,  on  "The  Channel  Tunnel." 
After  recalling  the  prehistoric  days  when  France  and 
England  were  joined  by  an  isthmus,  M.  Moutier  said 
that  soundings  had  shown  that  the  bottom  of  the 
Channel  was  composed  of  a  bed  of  homogeneous  im- 
permeable chalk  to  a  depth  of  50  yards,  perfectly  suit- 
ed for  the  proposed  tunnel.  It  was  estimated  that  the 
tunnel  could  be  completed  in  seven  years.  It  would 
cost  £16,000,000,  and  should  give  a  return  of  6  or  7 
per  cent,  on  the  money  invested  in  it. ' 


The  city  of  Des  Moines,  Iowa,  has  had  some  success- 
ful experience  in  renovatine  old  brick  pavements  by 
converting  them  into  asphalt  pavements.  Where  the 
brick  has  a  good  concrete  foundation  only  a  1-in.  layer 
of  sheet  asphalt  binder  is  added.  A  recent  piece  of 
work  was  the  resurfacing  of  a  section  of  Walnut  street. 
The  pavement  was  of  brick  with  sand-filled  joints,  on 
an  apparently  secure  foundation;  but  it  had  become 
very  rough  and  uneven.  An  iron  hook  was  used  to 
remove  the  dirt  from  the  joints  and  indentations,  after 
which  the  surface  was  swept  clean  with  brooms.  A 
pavement  surface-heater  was  then  appHed,  the  brick 
surface  coated  with  hot  liquid  asphalt,  and  a  2-in  wear- 
ing surface  of  sheet  asphalt  appHed. 
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Personal  Mention 


Mr.  John  Thorbourn,  a  well-known  contractor  and  build- 
er of   Lindsay,   Ont.,   died   recently. 

Mr.  R.  D.  Farley  has  been  appointed  inspector  of  the 
work  of  constructing  the  new  harbor  at  Kincardine,  Ont. 

Mr.  Joseph  Auguste  Tessier,  M.L.A.,  for  Three  Rivers, 
has  taken  office  as  Minister  of  Roads  for  the  province  of 
Quebec. 

Mr.  H.  Doughty  has  resigned  his  position  as  superin- 
tendent of  the  Municipal  Street  Railway  of  Regina,  his  resig- 
nation to  take  effect  April  30. 

Sir  Robert  Perks,  Bart.,  accompanied  by  his  son,  Mr. 
Malcolm  Perks,  arrived  last  week  for  the  purpose  of  a  busi- 
ness trip  covering  New  York,  Chicago,  Montreal  and  Ottawa. 
Sir  Robert  is  well  known  as  one  of  the  most  prominent  engi- 
neers and  contractors  in  the  world.  He  has  been  identified 
with  many  great  undertakings,  these  including  the  Manches- 
ter Ship  Canal  and  the  port  works  at  Buenos  Ayres.  He  and 
his  partner  built  the  magnificent  quay  wall  around  Rio 
Janeiro  Bay  and  carried  out  the  vast  land  reclamation  there, 


Sir  Robert  Perks,  Bart. 

the  work  involving  the  expenditure  of  some  $25,000,000.  He 
is  now  sharing  the  responsibility  of  extending  the  port  at 
Buenos  Ayres  at  a  cost  of  $35,000,000.  Sir  Robert  takes  a 
keen  interest  in  the  Georgian  Bay  Canal  project — indeed  he 
has  linked  this  project  with  the  tunnel  under  the  English 
channel  as  constituting  the  two  greatest  public  works  now 
remaining  to  be  carried  out.  A  detailed  biographical  sketch 
of  Sir  Robert  was  published  in  our  British-Featured  issue  of 
August  20,  1913. 

Mr.  Robert  W.  Angus,  Professor  of  Mechanical  Engi- 
neering, University  of  Toronto,  lectured  recently  before  a 
meeting  of  the  Engineering  Society  of  the  University  on  thr- 
proposed  Victoria  Park  water  supply  scheme  for  the  city. 

Messrs.  Cammell,  Laird  and  Company,  of  Birkenhead, 
Eng.,  supplied  the  turbines  for  the  Canadian  Pacific  steamer 
St.  George.  The  installation  was  made  at  the  Robins  dry- 
dock  at  New  York  under  the  superintendence  of  engineers 
from  Birkenhead. 

Mr.  Charles  Marsh  Clay,  who  as  a  civil  engineer  in  Mani- 
toba assisted  to  build  railroads  in  the  wilds  of  Canada,  died 
March  11,  at   Roxbury,   Mass.     More   than   thirty  years   ago 


Mr.  Clay  gave  up  engineering  to  become  head  master  for 
the  Roxbury  high  school. 

Mr.  R.  E.  Palmer,  M.  Can.  See.  C.  E.,  Chief  Mining 
Engineer  of  the  Rio  Tinto  Mines,  in  Spain,  has  been  appoint- 
ed Consulting  Engineer  of  the  company,  with  offices  in 
London,  Eng.,  where  he  will  also  act  in  a  consulting  capacity 
for  several  other  companies. 

Mr.  William  C.  Kirkland,  Principal  Assistant  Engineer  in 
charge  of  drainage,  Sewerage  and  Water  Board,  New  Or- 
leans, La.,  died  in  that  city  recently.  Mr.  Kirkland  was  born 
in  Canada  in  1861  and  his  early  engineering  experience  was  in 
railway  work  in  the  Dominion. 

Mr.  Nelson  P.  Lewis,  Chief  Engineer,  Board  of  Estimate 
and  Apportionment,  New  York  City,  recently  delivered  an 
illustrated  lecture  on  "The  Administration  of  Municipal  Pub- 
lic Works"  before  the  Graduate  Students  in  Highway  Engi- 
neering at  Columbia  University. 

Mr.  C.  N.  Forrest,  Chief  Chemist,  Barber  Asphalt  Pav- 
ing Company,  Maurer,  N.J.,  recently  delivered  an  illustrated 
lecture  on  "The  Essential  Physical  and  Chemical  Properties 
of  Creosote  for  Wood  Blocks"  before  the  Graduate  Students 
in  Highway  Engineering  at  Columbia  University. 

Mr.  E.  R.  Doe,  chief  of  the  prominent  contracting  firm 
associated  with  his  name  at  Victoria,  B.C.,  died  recently  at  the 
age  of  47.  Up  to  the  time  of  his  death  he  was  engaged  in 
constructing  a  steel  bridge  over  Arbutus  Canyon,  B.C.  Dur- 
ing his  career  he  successfully  completed,  in  conjunction  with 
his  brother,  a  number  of  important  engineering  contracts  in 
British  Columbia. 

Mr.  Alexander  J.  McMillan  of  Vancouver,  died  March  3. 
after  a  brief  illness.  He  was  a  civil  engineer  and  for  a  num- 
ber of  years  was  engaged  in  railway  construction  in  Oregon 
and  California.  At  the  time  of  his  death  he  was  chief  con- 
struction engineer  for  the  British  Columbia  mills,  timber  and 
trading  company  of  Vancouver.  He  was  born  in  Pictou, 
N.S.,  sixty  years  ago.     He  came  to  the  Pacific  coast  in  1871. 

Mr.  George  Westinghouse,  famous  engineer  and  inventor, 
passed  away  March  12  in  a  New  York  hotel,  from  heart 
disease.  Mr.  Westinghouse  was  in  his  sixty-eighth  year. 
He  was  perhaps  best  known  as  the  inventor  of  the  air-brake 
which  bears  his  name  and  which  revolutionized  railroading 
in  this  country.  He  founded  many  manufacturing  companies 
in  Canada,  the  United  States  and  Europe,  and  his  individual 
wealth  and  holdings  have  been  estimated  at  $50,000,000.  Tt 
has  been  officially  stated  that  his  death  will  not  cause  any 
change  of  policy  or  operation  in  connection  with  any  of  the 
Westinghouse  industries. 

Mr.  George  Creeford  Browne,  of  Browneleigh-on-Hud- 
son,  South  Nyack,  N.Y.,  has  intimated  his  intention  of  pro- 
viding $10,000  to  form  a  fund  for  the  provision  of  a  scholar- 
ship in  Architecture  in  connection  with  the  Architectural 
Department  of  McGill  University  under  the  management  of 
Professors  Nobbs  and  Traquair.  The  first  award  will  be 
made  at  the  close  of  the  present  session,  when  $500  will  be 
forthcoming  for  a  scholarship.  Mr.  Browne  was  formerly  a 
prominent  architect  in  Winnipeg.  He  was  the  youngest  son 
of  the  late  George  Browne,  who  was,  when  he  died  in  1885. 
himself  the  oldest  architect  in  Canada,  having  commenced 
practising  at  Quebec  in  1830.  Mr.  Browne  was  born  in  Mon- 
treal and  educated  at  the  Montreal  High  School,  and  there- 
after studied  architecture  in  Europe.  It  is  understood  that 
one  of  his  motives  in  founding  this  scholarship  is  the  wish  to 
perpetuate  his  father's  name. 


The  firm  of  Fraser  and  Chalmers  of  Canada,  Limited. 
Montreal,  have  been  appointed  Canadian  agents  for  W.  H. 
Allen,  Son  and  Company,  Limited,  of  Bedford,  Eng.,  engi- 
neers and  builders  of  steam  and  hydraulic  machinery. 
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Canadian  City  Engineers 

Mt.  George  D.  Mackie,  Moose  Jaw,  Sask. 


;i  nieinber  of  the  Institution  of  Municipal  and  County  Engi- 
neers of  (ireat  Britain  and  is  on  the  Council  of  the  Canadian 
I'liblic  Health  Association. 


Mr.  George  D,  Mackie,  whose  appointment  wo  recorde<l 
recently  as  Engineer-Coniniissioner  of  the  city  of  Moose 
Jaw,  was  born  in  Perth,  Scotland,  and  received  his  education 
at  the  Perth  Academy  and  the  Glasgow  and  West  of  Scot- 
land Technical  College.  After  receiving  his  training  in  the 
Perth  municipal  ofltices,  he  was  appointed,  in  18'.l9,  Assistant 
lioad  Surveyor  of  the  County  of  Roxburgh.  In  I'JOO  he  wa.s 
appointed  Town  Engineer  of  CricfT,  which  has  a  population 
of  8,000,  and  while  there — among  other  engineering  works — 
installed  a  new  gravity  water  supply  at  a  cost  of  $50,000. 
This  work  consisted  of  five  miles  of  cast-iron  piping,  a  con- 
crete reservoir  (capacity  one  million  gallons)  and  slow  sand 
lilters.  Also  he  built  a  sewage  disposal  plant  on  Ijacterial 
.ines  at  a  cost  of  $:!0,0o'o,  laid  out  a  pul)lic  park  and  con- 
structed many  miles  of  concrete  sidewalks.  In  15)05,  Mr. 
Mackie  was  appo'inted  Engineer  to  the  Clydebank  and  Dis- 
trict Water  Trust.  The  population  supplied  by  this  body 
was  over  40,000  and  large  quantities  of  water  were  sold  in 
bulk  to  the  .shipbuilding  yards  in  this  district.  While  in 
Clydebank  Mr.  Mackie  was  associated  with  the  laying  of  the 
first  reinforced  concrete  water  main  in  .Scotland  .  This  main 
Vv'as  15-in.  in  diameter  and  11  miles  long  and  was  constructed 
to  stand  a  head  of  150  feet.  It  was  constructed  on  the 
"Bonna"  system  and  Mr.  Mackie  spent  some  time  in  Paris 
studying  the  construction  of  this  pipe.     Mr.   Mackie  inade  a 


Mr.  George  D.  Mackie,  Citv  Engineer 
of  Moose  Jaw,  Sask. 

long  study  of  the  best  means  of  removing  the  peaty  color 
from  the  Clydebank  water  supply,  for  which  purpose  he 
visited  all  the  important  slow  sand  and  rapid  filtration  plants 
in  Britain.  The  data  collected  by  him  were  embodied  in  a 
paper  read  before  the  Institution  of  Municipal  Engineers.  In 
1U09  Mr.  Mackie  came  to  Canada  and  entered  the  employ- 
ment of  the  John  Gait  Engineering  Company,  of  Winnipeg 
and  Calgary,  for  whom  he  installed  a  water  supply  system 
for  Coldwater,  Ont.,  sewers  and  street  grading  for  Red  Deer, 
Atta.,  sewerage  system  and  water  supply  for  Gleichen,  Alta.. 
and  a  sewerage  system  for  the  city  of  Cranbrook.  B.C.  Mr. 
Mackie  was  appointed  City  Engineer  of  Swift  Current,  Sask., 
in  1012,  and  leaves  that  appointment  for  Moose  Jaw.     He  is 


New  President  University  of  Toronto  Engineering  Society 

Mr.  K.  IJ.  (iray  has  been  elected  I'resident  of  the  Uni- 
versity of  Toronto  Engineering  Society.  Mr.  Gray,  who  is 
just  winding  up  his  third  year's  work  in  the  Faculty  of  Ap- 
plied Science,  was  born  at  Tillsonburg,  Ont.,  in  1887,  and  is 
an  Arts  graduate  of  McMaster  University,  where  he  was 
prominent  in  both  athletic  and  literary  circles.  Although 
only  twenty-six  years  of  age,  Mr.  Gray  has  had  plenty  of 
op])ortunity   to   familiarize  himself   with   constructional   prac- 


Mr.  E.  D.  Gray,  the  new  president  of  the 

University  of  Toronto  Engineering 

Society. 

tice,  he  having  worked  actively  in  the  held  for  the  last 
eight  summers.  His  first  connection  was  with  the  T.  & 
N.  O.;  later  he  became  associated  with  Mr.  T.  S.  Scott, 
formerly  Assistant  City  Engineer  of  Toronto;  and  he  spent 
last  summer  in  Vancouver  as  superintendent  for  the  Col- 
umbia Bitulithic  Company  on  the  last  link  of  the  "King's 
Way,"  an  asphalt  road  from  Vancouver  to  Xew  West- 
minster, which  has  reduced  the  distance  between  these 
cities  to  twelve  miles,  and  promises  much,  according  to  Mr. 
Gray,  to  promote  trade  intercourse  between  the  two  cities. 
In  1911,  at  McMaster  University,  Mr.  Gray  was  president  of 
the  Literary  Society.  It  is  worthy  of  note  that  while  he 
combines  literary  with  engineering  tastes  he  confesses  to 
a  predilection    for   the   contracting   business. 


The  Marion  Steam  Shovel  in  the  New 
Welland  Canal 

In  the  excavation  operations  in  progress  on  the  new 
Welland  Ship  Canal,  where  a  large  number  of  powerful 
steam  shovels  and  drag-line  excavators  arc  at  work,  it  is 
interesting  to  record  that  on  all  four  sections  on  which  con- 
tractors are  engaged  the  Marion  Steam  Shovel  tinds  a  place. 
.Ml  these  shovels  of  the  Marion  type,  as  also  the  drag-line 
excavators  now  being  installed,  were  furnished  by  Messrs. 
F.  H.  Hopkins  &  Company,  dealers  in  railway  and  contrac- 
tors' supplies,  Montreal  and  St.  Catharines,  who  are  the 
Canadian  representatives  of  the  Marion  Steam  Shovel  Com- 
pany. The  Hopkins  firm  have  opened  up  an  office  and  ware- 
house at  St.  Catharines,  where  a  full  stock  of  contractors' 
equipment  and  supplies  is  carried. 
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MAINLY    CONSTRUCTIONAL 

EAST  and   WEST  —  FROM  COAST  to  COAST 


EASTERN  CANADA 

The  city  council  of  W'cstinount,  Que,  has  placed  before 
the  citizens  its  proposals  for  borrowing  about  .1il,20(),000  for 
pul)lic    improvements. 

Mr.  J.  H.  Dupont  has  been  appointed  building  inspector 
and  engineer  of  Lachine,  Que.,  at  a  salary  of  .$3,700  a  year. 
He  takes  up   duties  on  April   1. 

A  mass  meeting  of  the  citizens  of  Montreal,  called  at 
the  invitation  of  the  chamber  of  commerce,  unanimously  en- 
dorsed  the  project  of  constru,cting  the   Georgian   Bay   Canal. 

The  Ottawa  water  l)ill,  which  provides  that  the  ex- 
penditure by  the  ratepayers  of  the  capital  on  the  thirty-one- 
mile  lake  scheme,  at  a  cost  of  $8,000,000  is  at  present  before 
the    Private    Bills   committee   of   the   Ontario    Legislature. 

The  main  building  of  the  Standard  Clay  Products  plant 
at  New  Glasgow,  N.S.,  was  burned  down  on  March  12.  The 
drying  rooms  and  press  plant  were  completely  destroyed,  the 
former  being  hlled  with  pipe  ready  for  the  kilns  at  the  time 
of  the  outbreak.     The  loss  is  estimated  at  about  $60,000. 

Papers  were  filed  on  March  12  in  the  first  expropriation 
proceedings  in  Welland  County  to  acquire  right-of-way  for 
the  new  Welland  canal.  The  property  expropriated  is  five 
and  a  half  acres,  partly  in  the  village  of  Humberstone  and 
partly  in  the  township,  and  is  owned  by  Jacot)  E.  Barrick. 
The  price  offered  l)y  the  government  is  $1,650, 

Montreal  City  Council  has  returned  to  the  Board  of  Con- 
trol for  the  second  time  the  recommendation  for  $1,453,252  for 
indemnities  and  expenses  in  the  St.  Joseph  Boulevard  expro- 
priation case.  At  the  same  meeting  sums  of  $312,919  and 
$251,499  were  voted  respectively  for  the  provision  of  a  new 
park  and  playground  and  for  land  purchase  and  expropria- 
tion. 

The  Royal  Museum  of  Archaeology,  on  the  south  side 
of  Bloor  street,  Toronto,  completed  recently  at  a  cost  of 
$400,000,  was  opened  by  H.  R.  H.  the  Duke  of  Connaught 
on  March  19.  The  structure  is  300  ft.  long  by  60  ft.  wide, 
and  the  cost  of  construction  and  maintenance  is  borne 
equally  by  the  Province  of  Ontario  and  the  University  of 
Toronto. 

Work  is  progressing  rapidly  on  the  section  of  Danforth 
Avenue  sewer  from  Winchester  street  to  Logan  avenue,  To- 
ronto. About  35  ft.  of  the  sewer  is  mined  each  day,  the  bore 
having  a  depth  and  width  of  7  ft.,  the  sewer  itself  measuring 
5  ft.  in  height  and  width.  The  work  of  construction  is  being 
carried  out  by  the  Godson  Contracting  Company  and  will  be 
completed  in  a  few  weeks. 

The  Toronto  civic  works  committee  has  approved  of  the 
principle  of  a  scheme  which  includes  extensions  to  Church 
street,  Toronto  and  Teraulay  streets,  and  the  opening  of 
Duplex  avenue  in  North  Toronto,  the  share  of  the  cost  to  be 
met  out  of  the  general  treasury  amounting  roughly  to  $2,- 
500,000.  A  recommendation  has  been  made  to  th,e  City  Coun- 
cil in  favor  of  estimating  and  assessing  the  cost. 

The  Toronto  civic  works  committee  has  decided  on  ,i 
new  proposal  for  the  rounding  of  the  corners  at  Bay  and 
Queen  streets.  The  streets  will  be  widened  5  ft.  on  each 
side;   Bay  street  96   ft.  on   one   side  and  50  ft.   on   the  other, 


and  Queen  east  and  west  streets  a  distance  of  4H  leet  from 
the  corners,  which  will  be  splayed.  The  new  proposal,  which 
is  estimated  to  cost  $178,000,  can  be  carried  out  as  a  local 
improvement. 

In  a  lecture  delivered  in  Toronto  on  March  14,  Mr.  C. 
!•-.  C  hambers.  Parks  Commissioner,  gave  a  graphic  descrip- 
tion of  the  plans  for  beautifying  ravines  and  open  spaces  in 
and  around  Toronto.  He  said  that  in  conjunction  with  the 
Humber  Boulevard  plan  and  the  scheme  for  making  use  of 
the  Humber  and  the  Don  valleys,  some  fifteen  miles  of 
ravines  across  the  city  would  be  utilized,  giving  a  result 
which  would  be  second  to  none  on  the  continent. 

A  civic  plan  for  the  future  development  of  Berlin  and 
Waterloo  is  at  present  on  exhibition  in  the  first-named  city. 
The  plan,  which  was  prepared  by  Mr.  C.  W.  Leavitt,  Jr.,  a 
New  York  engineer,  provides  for  a  civic  centre  in  Berlin 
to  be  bounded  by  an  extension  of  Duke  ,  Queen,  Weber  and 
Scott  streets.  It  is  proposed  to  encircle  the  twin  cities  by  a 
boulevard  to  take  in  the  entire  park  systems.  The  removal 
of  the  G.  T.  R.  freight  sheds  is  recommended  and  a  Union 
station  is  proposed  to  be  located  in  its  place. 

The  new  dry-dock  for  damaged  inland  waterways  ves- 
sels is  the  most  recent  scheme  advocated  by  the  municipal 
Board  of  Trade  for  the  upper  portion  of  Montreal  harbor.  A 
resolution  urging  the  enlargement  of  the  present  Tate's  dock 
at  the  canal  basin  or  the  construction  of  a  larger  dock,  has 
been  despatched  to  the  Minister  of  Railways  and  Canals.  It 
was  pointed  out  that  the  Duke  of  Connaught  dry-dock  is 
built  primarily  for  ocean-going  steamers  and  that  the  cost 
of  its  operation  makes  its  use  almost  prohibitive  for  small 
craft. 

After  holding  four  meetings,  a  special  civic  committee  of 
Montreal  appointed  to  study  the  tramway  report  of  Mr.  G. 
k.  MacLeod,  railway  engineer  of  the  Council,  have  adjourn- 
ed sine  die.  This  report  recommended  the  construction  of. 
subways  and  the  improvement  of  the  tramways  service,  and 
although  the  committee  held  four  meetings  practically  no 
progress  was  made.  In  view  of  the  aldermanic  elections,  it 
was  felt  that  the  question  should  be  considered  by  a  new 
committee  and  that  the  interests  involved  were  too  import- 
ant to  be  discussed  by  a  dying  committee. 

The  new  wharves  which  are  being  constructed  at  west 
St.  John,  N.B.,  two  of  which  will  be  ready  for  use  next 
winter,  will  not  only  have  a  face  and  surface  of  concrete, 
but  warehouses  of  steel  (the  first  of  the  kind  in  St.  John) 
will  be  erected  upon  them.  These  berths  will  also  be  pro- 
vided with  grain  conveyors  connected  with  the  new  C.  P.  R. 
elevator.  Not  only  the  building  of  the  timber  substructure 
but  of  the  concrete  surface  of  the  wharves  involves  a  great 
amount  of  work,  and  it  will  give  employment  to  a  very  large 
number  of  men  throughout  the  summer  and  fall. 

The  Ontario  Car  l-'erry  Company  has  placed  an  order 
with  the  Poison  Ironworks  and  Shipbuilding  Company  for 
the  building  of  a  new  Car  Kerry  at  a  cost  of  $.500,000.  The 
new  ferry  will  be  318  feet  long  with  54  ft.  beam  and  a 
draught  of  20  ft.  6  ins.  In  addition  to  a  carrying  capacity  of 
twenty-eight  loaded  freight  cars,  accommodation  is  provided 
for  a  thousand  passengers.     It  will  be  constructed  entirely  of 
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steel  and  in  design  will  be  a  duplicate  uf  car  ferry  number 
one,  which  plies  between  Cobourg  and  Charlotte.  The  con- 
ditions of  contract  require  that  the  new  vessel  be  ready  for 
service  before  the  spring  of  1915. 

Captain  Coleman  llinskley  is  again  agitating  for  the  re- 
opening of  the  Wolfe  Island  canal.  He  had  an  interview 
with  Mr.  W.  1"'.  Nickel,  M.V.,  recently,  with  regard  to  mak- 
ing another  request  to  the  Dominion  Government  to  dredge 
out  the  old  waterway  between   Kingston  and  Cape   Vincent. 

With  the  object  of  meeting  the  housing  problem  of  To- 
ronto, the  board  of  health  has  decided  to  enquire  into  the 
conditions  brought  to  light  by  Dr.  Hastings  in  his  monthly 
report.  The  members  have  decided  to  constitute  themselves 
a  commission  and  a  solution  will  in  due  course  be  submitted 
to  the  city  council.  Controller  McCarthy  has  expressed  the 
opinion  that  workmens'  dwellings  can  be  erected  in  the  city 
limits  and  rented  at  a  profit  for  $13  a  month,  if  constructed 
on  the  English  principle.  The  report  on  possible  locations 
for  the  construction  of  such  dwellings  will  be  prepared  by 
tlie  assessment  commissioner. 

The  Ontario  Legislature  has  adopted  a  resolution  urging 
upon  the  Federal  Government  the  necessity  for  granting  aid 
to  develop  the  iron  resources  of  the  country.  Discussing  the 
question,  Mr.  R.  K.  Gamey  pointed  out  that  although  there 
were  large  deposits  of  iron  ore  in  Ontario  and  other  pro- 
vinces of  the  Dominion  now  lying  idle  or  but  little  worked, 
the  growing  demand  for  iron  and  steel  and  also  the  demand 
for  iron  ore  for  smelting  purposes  were  met  largely  by  im- 
portation. He  advocated  a  measure  of  assistance  by  the 
I'arliament  of  Canada  that  would  place  the  iron  and  steel  in 
dustry  on  an  assured  footing. 

The  industries  of  Fredericton,  N.B.,  are  shortly  to  be 
added  to  by  the  addition  of  a  concrete  manufacturing  plant. 
A  company  has  been  formed  with  the  object  of  manufactur- 
ing concrete  blocks  and  forms  for  building  purposes.  The 
new  company  is  applying  for  a  lease  from  the  corporation 
and  already  plans  are  said  to  be  maturing  for  the  erection  of 
several  concrete  buildings  in  that  city.  The  new  industry 
will  be  located  in  the  old  I.  C.  R.  foundry  and  the  head  office 
will  be  at  Gibson.  Mr.  H.  C.  McGrath,  formerly  masonry  in- 
spector of  the  I.  C.  R.,  will  be  the  manager,  and  Mr.  T.  C. 
Burpee  is  appointed  mechanical  superintendent. 

Damage  estimated  at  $150,000  was  caused  by  a  fire  which 
destroyed  the  Woodbine  Hotel,  King  street  West,  Toronto, 
on  the  evening  of  March  17.  The  rear  portion  of  the  build- 
ing, which  was  a  comparatively  new  section,  was  totally 
destroyed  and  the  lives  of  five  guests  were  lost.  As  a  re- 
sult of  the  outbreak  the  City  Council  has  decided  to  have 
a  report  made  by  the  Chief  of  the  Fire  Department  in  con- 
junction with  the  Acting  City  Architect,  as  to  the  present 
condition,  from  the  point  of  view  of  the  public  safety,  of  all 
public  buildings,  schools,  hotels,  theatres  and  concert  halls. 
A  permanent  and  more  efficient  system  of  inspection  is 
urged. 

It  is  claimed  that  the  new  bridge  to  be  erected  this  year 
to  connect  east  and  west  St.  John,  N.B.,  and  provide  for 
street  car  as  well  as  general  traffic,  will  be  the  longest 
spandrel-arch  bridge  in  the  world.  The  foundations  are  near- 
ly completed  and  preparations  are  now  being  made  for  work 
on  the  superstructure.  It  will  be  the  third  bridge  across  the 
famous  Reversing  Falls,  as  there  are  already  a  general  traffic 
and  a  railway  bridge,  but  the  former  can  no  longer  accom- 
modate the  traffic,  and  street  cars  cannot  cross  it.  With  a 
continuous  street  car  service  over  the  new  bridge  it  is  antici- 
pated that  building  operations  on  the  west  side  will  in  future 
be  much  more  extensive. 

The  report  of  the  provincial  roads  department  for  1913 
has  just  been  issued  by  Hon.  J.  E.  Caron.     Discussing  the 


government  road  policy,  Mr.  Caron  points  out  that  apart 
from  the  $10,000,000  provided  by  the  act  of  1912,  the  gov- 
ernment annually  pays  for  roads  improvements  from  $300.- 
000  to  $600,000.  According  to  the  by-laws  passed  by  the 
municipalities,  and  adding  the  provincial  roads,  there  will  be 
built  in  the  next  five  years  under  the  act  of  1912  nearly  2,000 
miles  of  macadamized  or  gravel  roads.  Whereas  twenty 
years  ago  only  $75  was  spent  by  the  government  on  roads 
improvements,  in  1913  from  July  1  to  October  15  the  govern- 
ment expenditure  under  this  head  was  $1,592,392. 

A  deputation  from  the  Kingston  shipbuilding  company 
waited  on  the  committee  of  the  board  of  works  of  that  city 
recently  and  urged  that  steps  be  taken  to  have  a  track  extend- 
ed from  the  Grand  Trunk  inner  station  to  their  plant.  Mr. 
J.  F.  Sowards  said  that  tlie  company  had  an  opportunity  of 
securing  two  contracts  which  would  total  $1,000,000,  and 
which  would  mean  work  for  300  men  for  two  years,  but  in 
order  to  secure  this  work  the  company  required  railway 
facilities.  The  Grand  Trunk  Railway  Company  were  willing 
to  lay  a  track  (at  the  Shipbuilding  Company's  expense),  from 
the  inner  station  along  Ontarjp  street,  but  to  render  this 
project  feasible  the  city  would  require  to  cut  down  the  grade 
at  William  street. 

Several  firms  have  prepared  plans  and  specifications  for 
a  reinforced-concrete  viaduct  across  Bloor  street,  Toronto. 
About  fifteen  firms  have  also  notified  the  city  that  they  will 
tender  on  a  steel  superstructure.  The  situation  now  is  that 
tenders  for  a  concrete  viaduct  will  be  given  equal  importance 
with  those  for  a  steel  one.  It  is  unlikely  that  the  Department 
of  Works  will  be  ready  to  call  for  tenders  for  the  viaduct 
for  a  month  or  two  yet,  so  great  is  the  work  in  preparation 
of  plans  and  specifications. 

It  is  proposed  to  construct  a  pulp  mill  during  the  present 
year  at  Bathurst,  N.B.,  to  be  ready  for  operation  next  May. 
A  paper  mill  is  also  to  be  built  which  will  produce  a  grade 
of  paper  that  is  in  great  demand  and  has  hitherto  been  im- 
ported from  the  United  States.  The  Bathurst  Lumber  Com- 
pany, Limited,  which  has  sawmills  and  controls  2,800  square 
miles  of  timber  limits  near  Bathurst,  has  completed  the  or- 
ganization of  the  Bathurst  Pulp  &  Paper  Company,  Limited, 
which  will  have  $3,000,000  capital.  The  plans  provide  for  the 
development  of  an  extensive  water  power  on  the  Nepisiquit 
River,  and  transmission  of  the  power  to  the  plant  at  Bathurst. 
Legislation  to  enable  the  company  to  proceed  with  its  work 
immediately  is  being  sought  at  the  present  session  of  the 
New  Brunswick  Legislature. 

Considerable  progress  is  being  made  in  blasting,  excavat- 
ing and  levelling  of  the  foreshore  from  whence  the  new  gov- 
ernment breakwater  and  piers  will  extend  seaward  at  Vic- 
toria, B.C.  The  new  piers,  to  be  known  officially  as  piers 
2  and  3  and  also  1  and  4,  are  to  be  constructed  before  the 
harbor  programme,  decided  upon  by  the  Dominion  Govern- 
ment, is  completed.  The  contract  for  piers  3  and  3  was  let  re- 
cently at  about  $2,250,000.  Pier  2  is  to  be  situated  near  the 
breakwater  on  the  Ogden  Point  side.  Its  length  extendiuR 
straight  out  into  the  water  will  be  1,000  feet,  and  width  250 
feet.  Pier  3  will  be  800  ft.  in  length  on  either  side,  with  a 
width  of  250  ft.  Between  the  two  piers  on  the  landward  side 
a  concrete  wharf  300  ft.  long  will  be  constructed.  Mr.  J.  S. 
Maclachlan,  Dominion  District  Engineer,  is  in  charge  of  the 
work  which  will  be  one  of  the  most  extensive  ever  carried 
out  on  the  Pacific  coast. 

With  the  awakening  of  Spring,  Fredericton,  the  pro- 
gressive city  of  the  province  of  New  Brunswick,  comes  for- 
ward with  the  announcement  that  a  concrete  manufacturing 
plant  is  to  be  established  there.  The  field  of  the  new  com- 
pany will  be  the  eastern  section  of  Canada.  Mr.  J.  J.  Mc- 
Caflfrey,  proprietor  of  the  Queens  Hotel.  Fredericton,  is  one 
of  the  promoters  of  the  new  concern.     With  him  are  asso- 
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ciated  Mr.  H.  J.  McGrath,  of  Moncton,  formerly  concrete 
inspector  on  the  1.  C.  R.,  and  Mr.  T.  C.  Burpee,  formerly 
engineer  of  Maintenance  and  Way  on  the  Intercolonial.  Mr. 
McGrath  will  be  manager  and  Mr.  Burpee  mechanical  super- 
intendent of  the  new  enterprise.  Already  the  company  have 
been  given  the  assurance  of  a  considerable  amount  of  work, 
both  structural  and  ornamental,  and  there  are  two  travelling 
representatives  in  the  field.  The  Maritime  Province  is  ex- 
periencing a  great  awakening  at  the  present  time,  especially 
in  the  construction  line,  and  the  opportunities  for  a  con- 
cern of  this  kind  seem  exceedingly  bright.  The  company 
has  purchased  the  old  I.  C.  R.  foundry  and  will  install  up-to- 
date  machinery. 

WESTERN  CANADA 

The  special  stockyards  committee  of  the  Calgary  City 
Council  has  formulated  a  tentative  proposal  for  organizing 
the  Union  stockyards  in  East  Calgary.  The  scheme  will  be 
submitted  to  the  C.  P.  R.  immediately  as  a  basis  for  nego- 
tiations. 

An  order-in-council  was  passed  recently,  authorizing  the 
immediate  purchase  of  Lang's  Cove  drydock  site  at  Esqui- 
mau. The  next  step  will  be  the  preparation  of  plans  and 
specifications,  after  which  tenders  will  be  called.  The  dock 
will  be  one  of  the  largest  in  the  world,  its  length  being  1,150 
feet,  sufficient  to  accommodate  the  largest  ship  afloat. 

A  deputation  from  various  Western  Ontario  points  wait- 
ed on  the  government  at  Ottawa  recently  to  urge  immediate 
action  with  a  view  to  providing  proper  harbor  and  grain- 
handling  facilities  at  Goderich  and  other  Lake  Huron  ports. 
The  Great  Lakes  disaster  last  autumn  was  used  as  one  argu- 
ment for  a  more  generous  provision  this  session  for  improv- 
ing the  harbor  facilities  on  the  lakes. 

The  construction  of  the  new  six-storey  addition  to  the 
present  mercantile  establishment  of  the  Hudson's  Bay  Com- 
pany at  Fort  Edmonton,  is  reported  to  be  well  under  way 
and  steel  will  be  placed  shortly.  Contractors  in  charge  of 
the  work  are  confident  that  the  new  building  will  be  ready 
for  at  least  partial  occupancy  during  the  coming  summer. 
The  present  building  will  be  raised  one  storey  on  all  floors 
connected  with  the  new  addition,  giving  a  total  floor  space 
of  70,000  sq.  ft. 

Mr.  D.  A.  Thomas,  a  Welsh  coal  operator,  has  arrived 
in  this  country  with  the  object  of  meeting  speculators  from 
Vancouver  and  Seattle,  in  order  to  discuss  the  charter  they 
are  expecting  to  obtain  from  the  Canadian  Government  for 
the  development  of  coal  and  mineral  lands  around  the  Peace 
River  into  Athabasca,  B.C.  The  scheme  is  said  to  include  the 
construction  of  a  railroad  into  the  territory  from  the  Pacific 
coast  northwest,  passing  through  the  Chamois  ground  hog 
coal  field,  entering  a  country  comparatively  unknown  as  to  its 
mineral  resources. 

The  work  of  connecting  up  the  big  water  supply  pipe 
and  the  three  distributing  mains  in  Regina,  Sask.,  was  suc- 
cessfully carried  out  on  March  8.  Heretofore  the  water  pres- 
sure for  domestic  purposes  has  been  produced  by  gravitation, 
the  water  coming  from  the  reservoir  at  Boggy  Creek,  a  dis- 
tance of  eight  miles  from  the  city,  and  having  a  drop  of  about 
50  feet  in  transit.  Now,  however,  in  addition  to  the  pressure 
from  gravitation,  the  water  will  pass  through  the  new  pump, 
which  is  one  of  the  largest  of  its  kind  in  the  West,  having 
a  daily  pumping  capacity  of  5,000,000  gallons.  The  reservoir 
is  over  200  feet  in  diameter  and  25  feet  deep. 

The  civic  bridges  and  railways  committee  are  reported 
to  have  rejected  the  tender  of  the  Robert  McLean  Company, 
at  .$248,900,  which  was  the  lowest,  for  the  construction  of  the 
four  bridges  at  Vancouver  under  the  Hennibique  system. 
The  tender  of  the  Union  Contracting  Company  for  the  mush- 
room system  in  the  plans  of  Mr.  C.  A.  P.  Turner,  designing 
engineer  for  the  bridges,  amounted  to  $399,830.     The  commit- 


tee took  the  view  that  to  accept  the  tender  of  the  Robert 
McLean  Company  would  necessitate  changes  in  the  design, 
which  would  mean  a  delay  of  several  months  before  the  ap- 
proval of  the  Great  Northern  Railway  commission  could  be 
obtained. 


Montreal  Harbor  Commissioners'  Activities 

DURING  J9i;!  the  Montreal  Harbor  Commissioners 
expended  on  capital  account  $2,461,794  while,  in 
addition,  a  large  amount  was  spent  out  of  reserve 
on  maintenance  and  repairs.  The  annual  report, 
just  isued,  states  that  the  railway  line  was  completed  to  high 
level  along  the  river  front  from  Molson's  Creek  to  Tarte 
pier.  Two  permanent  transit  sheds  were  finished  and  opened 
for  traffic  on  the  Tarte  Pier.  The  dry  dock  site,  providing  a 
large  basin  for  the  new  floating  drydock,  Duke  of  Copnaught, 
and  a  large  area  of  made  land  for  the  shipyard,  was  advanced 
almost  to  completion.  Owing  to  alterations  in  the  plans  of 
Canadian  Vickers,  Limited,  a  portion  of  the  quay  wall  at  the 
head  of  the  basin  had  to  be  removed,  and  the  work  is  being 
done  by  the  Harbour  Commissioners,  at  the  request  of  Can- 
adian Vickers,  Limited,  and  at  their  expense,  and  the  return 
wall  for  the  slip  is  now  constructed  to  half  level.  The  south- 
east slip  wall  was  concreted  during  the  season  and  the  south- 
west slip  wall  ig  now  under  construction. 

New  quay  walls  of  standard  cribwork  substructure  and 
concrete  superstructure  were  completed,  having  a  total  length 
of  over  2,200  lin.  ft.,  and  2,000  lin.  ft.  partly  constructed. 
Railway  tracks  to  the  extent  of  about  four  miles  were  con- 
structed and  an  additional  one  mile  improved  and  relaid. 
The  removal  of  the  artificial  works  at  Moffat's  Island  was 
greatly  advanced  and  its  ameliorating  effects  on  St.  Mary's 
current  towards  the  close  of  the  season  was  very  marked.  . 

One  of  the  important  items  of  new  work  commenced  was 
the  construction  of  a  large  industrial  wharf  at  Pointe-aux- 
Trembles.  Another  new  work  commenced  was  the  con- 
struction of  new  transit  sheds  on  the  high  level  bulkhead 
wharves.  A  new  electric  hoist,  with  bridges  connecting 
with  the  upper  storeys  of  the  sheds  on  the  Alexandra  Pier, 
was  constructed  during  the  season. 

A  commencement  was  made  towards  the  re-construction 
of  the  superstructure  of  the  wooden  piers  in  the  central  part 
of  the  harbour,  consisting  of  the  substitution  of  concrete  for 
the  portion  of  the  quay  walls  above  low  water  level.  This 
work  is  very  difficult  to  accomplish,  owing  to  the  fact  that 
work  can  only  be  carried  on  during  the  absence  of  ocean 
steamships.  Sheet  piling  was  driven  along  practically  the 
whole  of  one  berth  and  it  is  proposed  to  carry  this  work  on 
to  a  certain  extent  each  year,  so  that  the  whole  may  be  re- 
constructed before  the  wooden  walls  entirely  fall.  The  por- 
tion of  the  crib  work  under  water  is  practically  permanent 
and  does  not  require  re-building.  The  sheet  piling  is  being 
driven  along  the  face  of  this  cribwork,  so  as  to  add  to  its 
strength  and  for  increased  support  of  the  heavy  concrete 
wall,  and  also  to  permit  of  deepening  the  berths. 


The  conduct  of  the  enquiry  into  the  break  in  the  water 
conduit  at  Montreal  by  the  Board  of  Control  appears  to  have 
caused  dissatisfaction  among  a  considerable  section  of  the 
citizens,  judging  by  a  resolution  which  was  passed  by  an 
emergency  meeting  composed  of  the  Board  of  Trade,  Cana- 
dian Manufacturers'  Association  and  the  Builders'  Exchange 
on  March  10,  alleging  that  the  investigation  is  not  being  con- 
ducted in  such  a  manner  as  to  bring  out  the  facts  connected 
with  the  design  of  the  intake  conduit  and  aqueduct  enlarge- 
ment recently  reported  upon  by  Messrs.  J.  A.  Jamieson,  R. 
S.  Lea  and  G.  R.  Heckle;  urging  the  appointment  of  an  engi- 
neer to  advise  the  investigation  commission,  and  also  that 
evidence  should  be  taken  as  to  whether  the  conduit  >vas  built 
in   strict  accordance  with   the  plans  and   specifications. 
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iiiiiK  rights  on  the   Kettle  Valley  and  C.   P.   K.,  via   Mcrritl. 
until  tho  Coquahalla  line  is  completed. 


Track  laying  on  the  Lake  Erie  &  Xorthcrn  Railway  has 
been  completed  across  the  Governor's  road  near  Paris,  Ont. 
The  bridge  work  was  carried  out  by  the  Hamilton  Mridgc 
Works. 

The  Minister  of  Railways,  Hon.  l'"rank  Cochrane,  has 
authorized  a  survey  of  the  Intercolonial  railways  from  Monc- 
ton  to  Halifax  and  Sydney,  with  a  view  to  eliminating  the 
present  heavy  grades,  replacing  light  bridges  with  heavier 
steel  structures,  and  ascertaining  the  cost  and  feasil)ility  of  a 
cut-ofif  at  Truro.  In  the  memorandum  issued  by  the  general 
manager,  Mr.  Gutelius,  it  is  asserted  that  by  reducing  the 
grades  to  a  maximum  of  six-tenths  the  tonnage  of  the  trains 
could  be  doubled,  and  by  increasing  the  strength  of  the 
bridges  heavier  motive  power  could  be  used  on  this  section 
of  the  line. 

The  contract  has  just  been  signed  for  remodelling  a  l)uil(l- 
ing  at  the  corner  of  King  and  Germain  streets  for  the  St. 
John,  N.B.,  headquarters  of  the  Canadian  Pacific  Railway. 
It  is  a  large  brick  building,  but  will  be  entirely  remodelled 
and  another  storey  added,  so  that  the  company  may  assem- 
ble tliere  its  various  railway,  steamship,  telegraphic  and  other 
offices.  Last  year  the  company  erected  at  west  St.  John  a 
new  million-bushel  grain  elevator,  and  the  previous  year  they 
provided  at  the  head  of  the  harbor  new  freight  sheds  and  a 
large  amount  of  additional  trackage.  This  year  they  will 
still  further  increase  their  trackage  at  west  St.  John,  in  con- 
nection with  the  two  new  steamship  berths  under  construc- 
tion there. 

Montreal  City  Council  lias  under  consideration  a  report 
from  the  Board  of  Control  regarding  the  proportion  the  city 
wishes  to  contribute  towards  the  cost  of  elevating  the  Grand 
Trunk  Railway  tracks,  within  city  limits,  as  decreed  by  an 
order  of  the  Railway  Commission  in  1912.  The  law  depart- 
ment have  advised  that  the  city  should  pay  not  less  than 
$1,000,000  or  more  than  .$3,000,000  of  the  $6,000,000  which  it 
is  estimated  the  elevation  would  cost.  Of  these  amounts  the 
cities  of  Verdun  and  Westmount  are  to  be  asked  to  contri- 
bute a  portion  to  be  deducted  from  the  amount  paid  by  the 
city  of  Montreal. 

A  bill  to  provide  for  alteration  of  the  plans  of  the  Kettle 
Valley  railway  line  to  permit  the  Kettle  Valley  Railway  Com- 
pany to  reach  the  Hope  Mountains  from  Penticton  by  way 
of  Princeton  instead  of  Aspen  Grove  is  before  the  Legisla- 
ture of  Victoria,  B.C.  Under  the  original  plans  and  bond 
guarantee  the  line  was  to  be  built  from  Penticton  on  the  way 
west  from  Midway,  via  Osprey  Lake  and  Aspen  Grove,  with 
a  long  narrow  dip  southwards  between  these  two  points  in 
order  to  get  over  the  low  mountain  range  there.  From  Aspen 
Grove  the  line  would  run  almost  due  west  to  Coldwater 
Junction  and  Otter  Summit,  there  to  meet  a  line  extended 
south  from  Merritt,  and  also  to  make  connection  at  the 
same  point  with  the  suggested  line  from  Otter  Summit  and 
Coldwater  Junction  over  the  Hope  Mountains  to  Hope  on 
the  main  line  of  the  C.  P.  R.  The  line  south  from  Merritt 
has  been  completed  and  the  alternative  section  over  the  Hope 
Mountains  is  now  in  the  hands  of  the  graders.  The  approval 
of  the  authorities  of  the  revised  plans  of  the  Kettle  Valley 
I-ine  to  eliminate  the  Aspen  Grove  route  from  its  main  line, 
was  obtained  some  time  ago,  and  now  the  Provincial  Govern- 
ment has  also  given  its  consent.  The  bill  to  be  brought 
down  will  also  provide  for  a  spur  south  from  Princeton  to 
the  Copper  Mountain  mining  camps  and  another  spur  from 
the  Kettle  Valley  Line  to  Franklin's  camp,  near  Grand  Forks. 
It  is  und<vrstood  that  the  Great  Northern  will  be  given  run- 


At  the  instance  of  the  British  Ambassador,  Secretary 
Garrisf>n  has  called  upon  the  army  engineers  to  repf)rt  upon 
the  possible  cfTect  upon  the  level  of  the  Great  Lakes  of  a 
measure  now  pending  before  the  United  States  Legislature, 
which  would  permit  the  diversion  of  a  greater  amount  of 
water  from  Lake  Michigan  into  the  Chicago  Canal  in  con- 
nection with  the  proposed  extension  of  the  Chicago  park 
system.  The  Ambassador,  Sir  Cecil  Spring-Rice,  in  a  note 
to  the  States  Department  said  the  proposed  legislation  would 
encroach  upon  Canada's  navigation  rights  guaranteed  by  a 
treaty   between   the    United   States  and  Great    Britain 


Industrial  Notes 

The  Imperial  Wire  and  Calile  Company.  Limited,  and  tin- 
.Xorthern  Electric  and  Manufacturing  Company.  Limited, 
have  been  amalgamated.  The  company  will  in  future  be 
known  as  the  Xorthern   Electric  Comi)any,  Limited. 

The  Dominion  Engineering  and  Inspection  Company,  of 
Montreal  and  Toronto,  have  been  appointed  to  inspect  the 
fabrication  of  the  travellers  to  be  used  for  placing  the  centre 
span  of  the  Quebec  l)ri(lge.  These  travellers  will  be  manu- 
factured by  the  Structural  Steel  Company.  Limited,  for  the 
St.   Lawrence   Bridge  Company. 

The  Great  Western  Railway  Company  of  England  has 
recently  placed  a  contract  with  Herbert  Morris,  Limited,  of 
Toronto,  for  the  supply  of  all  the  Chain-Blocks  which  may 
be  required  during  the  year  I'JH.  This  is  the  thirteenth 
successive  year  in  which  the  Great  Western  Railway  Com- 
pany has  decided  to  purchase  Morris  Chain-Blocks. 

The  Industrial  Engineering  &  Machinery  Company, 
Limited,  of  Montreal,  have  just  secured  a  contract  for  the 
complete  installation  of  a  large  rock  crushing  plant,  which 
is  to  be  erected  at  Beauport,  Que.,  for  the  Quebec  Brick 
Company,  Limited.  The  contract  is  being  executed  jointly 
by  the  Industrial  Company  and  the  Traylor  Engineering  & 
Manufacturing  Company,  of  Allentown,  Pa.,  the  latter  fur- 
nishing all  the  machinery.  The  plant  is  to  be  one  of  the 
largest  and  most  modern  in  Canada,  and  will  be  electrically 
operated  throughout.  The  quarry  equipment,  consisting  of 
steam  shovel,  dump  cars,  locomotives  and  drills,  is  also  be- 
ing furnished  by  the  Industrial  Company.  The  shovel  will 
be  3J/^-yard  size,  Marion-Osgood  make,  and  especially 
adapted  for  rock  work. 

An  engineering  data  book  has  been  published  which  will 
enable  users  of  power  to  select  the  correct  Silent  Chain 
Drives  for  their  work  and  determine  exact  costs  from  list 
prices  shown  in  the  book.  Besides  giving  complete  engineer- 
ing information  on  silent  chain  driving  in  simple  and  com- 
pact form.  Data  Book  No.  125  describes  many  uses  of  silent 
chain  for  the  efficient  transmission  of  power  and  gives  speci- 
fic reasons  and  illustrations  showing  application  in  a  large 
variety  of  uses.  Link- Belt  Silent  Chain  is  a  series  of  links 
connected  by  joints  which  consist  of  segmental  case-harden- 
ed bushings  and  case-hardened  steel  pins.  The  chain  is  as 
flexible  as  a  leather  belt — as  positive  as  a  gear.  Its  rated 
efficiency  is  98.2  per  cent,  on  actual  test.  It  will  transmit 
any  amount  of  power  quietly.  Over  200,000  installations,  we 
understand,  were  drawn  upon  for  the  information  contained 
in  this  data  book.  The  book  is  the  only  work  of  its  kind  and 
consists  of  112  pages,  bound  in  flexible  red  cover.  Copies 
can  be  obtained  free  of  charge  by  addressing  the.  manufac- 
turers, Link-Belt  Company.  39th  Street  and  Stewart  .\venue, 
Chicago.  / 
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Facts  and  Figures  About  Building 

BUILDING  prospects  for  the  present  year  are 
exceedingly  bright  in  most  parts  of  the  coun- 
try. February  is  scarcely  a  month  in  which 
to  look  for  much  actual  construction  work,  or 
even  building  projects,  and  the  February  of  1914 
proved  no  exception  to  the  rule.  From  the  list  of 
building  permits  issued  for  February  and  also  for  the 
two  months  of  the  present  year  we  find  that  of  the 
total  of  forty-one  cities  from  which  records  have  been 
received,  a  decrease  to  the  extent  of  $4,800,478  is  re- 
corded for  the  two  mouths,  and  a  decrease  of  $1,825,543 
for  the  month  of  February,  the  total  value  of  permits 
issued  during  the  latter  month  being  $3,923,393,  as 
against  $5,748,938  for  the  same  period  in  the  previous 
year.  The  record  for  the  two  months  this  year  is  $6,- 
829,211,  which  represents  a  large  reduction  on  the  fig- 
ures for  the  same  period  in  1913,  the  latter  being  $11,- 
629,669.  Decreases  are  also  recorded  in  returns  from 
twenty-four  eastern  cities.  The  amount  for  February, 
1914,  was  $2,525,587,  as  against  $3,217,177  ih  the  cor- 
responding period  of  last  year,  being  a  reduction  of 
$691,590.  The  record  for  the  two  months  of  the  pre- 
sent year  is  $4,401,695,  as  compared  with  $6,087,526, 
decrease  $1,685,831.  Records  of  the  seventeen  west- 
ern cities  show  a  decrease  of  $1,133,953  for  February 
and  a  decrease  of  $3,114,627  for  the  two  months  period, 
the  comparative  figures  being  $1,397,806  for  February 
of  the  present  year,  against  $2,531,759  in  the  corres- 
ponding period  in  1913.  The  figures  for  the  two 
months  period  are  $2,427,516  for  1914,  as  against  $5,- 
542,143  in  the  corresponding  two  months  last  year. 
Most  of  the  larger  cities,  both  in  the  east  and  in  the 
west,  record  a  falling  off  from  last  year's  figures.  This, 
however,  need  not  be  taken  as  a  criterion,  for  though 
permits  were  lower  there  is  every  indication  that  a 
great  deal  of  construction  work  will  shortly  be  under- 
taken. Present  indications  point  to  the  fact  that  build- 
ing will  be  more  or  less  confined  to  the  smaller  type 
of  house  in  order  to  meet  the  great  demand  for  accom- 
modation. In  Montreal  the  total  value  of  permits  for 
the  two  months  of  this  year  shows  a  reduction  of  $200,- 
597  on  last  year's  total  for  the  corresponding  period. 
In  view  of  the  number  of  building  plans  that  were 
passed  during  the  last  two  months  of  1913  it  is  scarce- 
ly surprising  that  a  falling  oS  in  the  value  of  permits 
had  to  be  recorded  during  the  first  weeks  of  this  year. 
The  city  of  Maisonneuve,  however,  shows  a  substantial 
advance  during  February. 

Regarding  Toronto,  the  majority  of  the  453  build- 
ings for  which  plans  were  endorsed  during  February, 
were  small  brick  dwellings  ranging  in  value  from  $1,- 
500  to  $3,000.  Among  the  larger  permits  the  most  im- 
portant were  a  brick  warehouse  to  be  erected  at  the 
corner  of  Richmond  and  Duncan  Streets  at  a  cost  of 
$75,000,  a  $60,000  lodging  house  on  Sherbourne  near 
Carlton,  and  a  factory  on  Hayter  Street.  March  per- 
mits to  date  include  a  large  factory  on  Adelaide  Street 
West  at  a  cost  of  $40,000,  and  a  brick  block  at  the 
corner  of  Morley  Avenue.  Like  most  of  the  other 
cities,  Toronto  reports  a  reduction  in  the  number  of 
permits  issued  the  first  two  months  of  the  present 
year  as  compared  with  the  corresponding  period  in  the 
previous  year.  The  decrease  for  February  was  $395,- 
995  and  for  the  two  months  $776,684. 

Building  prospects  at  St.  John,  N.B.,  appear  to 
be  very  good,  though  there  was  a  decrease  of  $587,400 
over  the  first  two  months  of  1913  and  a  decrease  of 
$88,300  in  the  returns  for  February,  1914,  as  compared 
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vvitli  llie  previous  year.  As  lias  already  been  an- 
nounced in  our  columns,  construction  work  on  the 
sugar  reiinery  and  tlie  new  Post  Office  will  be  resum- 
ed, and  tile  great  harbor  works  at  east  and  west  St. 
John  will  be  proceeded  with  as  soon  as  the  weather 
])ermits.  It  is  doubtful  whether  work  will  be  com- 
menced this  year  upon  the  two  new  wharves,  to  be 
built  by  the  Government  at  an  estimated  cost  ap- 
proaching a  million  dollars.  Apart  from  this,  how- 
ever, there  will  be  a  much  larger  expenditure  on  har- 
bor works  this  year  at  St.  John,  than  in  any  previous 
year.  Jiuilders  in  London,  Ont.,  are  looking  forward 
to  a  very  busy  season,  the  value  of  permits  issued  in 
the  last-named  city  almost  doubling  those  issued  in 
the  same  period  of  l'J13.  If  permits  continue  to  show 
an  equal  growth  the  present  year  will  probably  sur- 
pass all  records.  The  total  value  of  permits  issued  for 
the  two  months  of  1914  were  $73,270,  against  36,855, 
being  an  increase  of  $36,415.  Higher  building  tigures 
for  b'ebruary  are  recorded  in  several  localities,  Hamil- 
ton permits,  valued  at  $163,100;  St.  Catharines,  $38,- 
450,  and  Windsor,  $55,825,  being  the  most  prominent. 
In  the  western  provinces  so  far  as  the  records  show 
the  amount  of  constructional  work  in  contemplation 
is  below  what  it  was  twelve  months  ago,  with  the  ex- 


ception, perhaps,  o(  the  citie-;  <if  Winnipeg  and  Medi- 
cine Hat. 

Regarding  Winnipeg,  the  prospects  for  the  present 
year  are  exceedingly  bright.  To  the  end  of  February 
permits  totalled  $259,600  more  than  for  the  corres- 
ponding period  last  year.  There  appears  every  indi- 
cation that  this  pace  will  be  maintained  during  the 
year.  Plans  are  being  prepared  by  one  architect  for 
10  apartment  blocks,  each  to  cost  not  less  than  $50,000 
and  a  number  of  these  buildings  are  certain  to  be  com- 
menced this  year.  In  Medicine  Hat  the  record  shows 
an  increase  of  $8,925  over  the  month  of  February,  1913, 
though  a  decrease  of  $7,105  is  recorded  for  the  first  two 
months  as  against  the  corresponding  date  last  year. 
One  of  the  leading  firms  has  announced  an  extensive 
building  programme  in  view  for  the  coming  season. 

At  Vancouver,  239  permits  have  been  issued  for 
January  and  February,  representing  $473,593  in  value, 
the  total  for  the  month  of  February  being  127  permits 
valued  at  $262,076,  as  against  $1,045,204  in  F'ebruary, 
1913.  The  record,  generally  speaking,  shows  a  de- 
crease in  23  cities  and  an  increase  in  15  cities.  The 
average  decline  during  February  in  Eastern  Canada 
was  21.4  per  cent.,  in  the  West  44.3  per  cent.,  and  in  41 
cities  31.7  per  cent. 


Why  are  Architects  Estimates  Always  Low? 


ONE  of  the  striking  differences  between  theory 
and  practice  is  brought  out  in  the  matter  of 
preliminary  estimates  furnished  by  architects 
on  the  plans  they  make.  Perhaps  it  is  not 
always  the  case  that  they  under-estimate  their  plans, 
but  it  happens  so  many  times  that  it  has  become  a 
by-word  among  builders,  and  no  contractor  would 
agree  to  put  up  a  building  on  the  architect's  estimate 
without  figuring  it  for  himself  or  taking  some  other 
builder's  figures  for  it. 

It  may  be  that  one  of  the  reasons  is  really  an  un- 
conscious one,  and  arises  from  a  wish  to  make  a  de- 
sirable thing  look  reasonable  in  price  to  the  prospec- 
tive builder.  If  the  architect  goes  too  high,  the  party 
may  not  build  at  all,  or  he  may  try  elsewhere  for  a 
more  economical  plan,  so  the  preliminary  estimate  is 
based  as  nearly  as  possible  on  the  prices  of  material 
available  to  the  architect,  and  perhaps  the  price  of 
labor  on  some  similar  building  already  erected.  The 
estimator  may  not  intentionally  go  lower  than  he  . 
thinks  the  work  should  be  done,  but  he  forgets  that 
what  really  interests  the  owner  is  the  price  for  which 
he  can  contract  the  job  complete. 

Sometimes  architects  ask  for  preliminary  estimates 
from  their  friends  in  the  various  branches  of  contract- 
ing or  manufacture,  but  very  few  concerns  are  willing 
to  make  up  these  estimates  just  as  a  favor  to  the  ar- 
chitect, and  he  is  really  thrown  upon  his  own  resources 
for  his  costs,  as  he  should  be.  However,  an  architect 
(and  every  architect  who  furnishes  preliminary  esti- 
mates) should  get  into  closer  touch  with  the  methods 
of  figuring  practiced  by  general  contractors.  He 
should  take  notice  of  the  several  things  given  a  money 
value  by  the  contractor  and  which  the  architect  is 
prone  to  ignore  altogether. 

The  general  contractor  must  figure  his  office 
work,  whether  he  maintains  a  down-town  office  or 
whether  he  does  the  work  himself  at  his  own  home ; 
he  is  at  some  expense  for  superintendence,   besides 


the  cost  of  a  working  foreman;  he  must  spend  sums 
for  railroad  fare  and  car  fare;  he  is  at  expense  for  cor- 
respondence, telephone  and  telegraph ;  he  must  pay 
freight  and  drayage ;  he  must  make  good  the  mistakes 
of  his  own  men,  and  also  those  of  the  sub-contractors, 
if  they  are  not  in  a  position  to  be  held  responsible  for 
their  work.  Of  course,  he  should  not  buy  of  such  con- 
cerns, but  some  good  people  get  into  trouble  after 
they  make  contracts,  and  before  they  are  completed 
their  responsibility  has  to  be  assumed  by  the  general 
contractor. 

Another  thing  which  the  architect  often  loses  sight 
of  is  the  amount  general  contractors  figure  as  a  profit 
or  margin  for  doing  business.  If  one  figures  the  cost 
of  a  job  by  adding  up  the  items  with  prices  at  the 
various  sources  of  supply,  he  is  bound  to  be  short, 
and  away  short.  For  instance,  an  item  just  lately 
brought  to  mind  was  that  of  a  clock  system  bought 
for  a  large  high  school  building.  Of  course,  the  archi- 
tect was  able  to  tell  the-school  board  what  the  system 
required  would  cost,  as  he  had  the  price  from  the 
manufacturer.  It  would  be  installed  by  some  local 
plumber,  as  there  were  sundry  pipes,  wires  and  con- 
duits to  put  in  place.  The  plumber's  bill,  when  the 
work  was  installed,  was  $1,200,  and  this  was  an 
item  which  did  not  enter  into  the  estimate  for  the  cost 
of  the  clock  system.  If  this  had  been  included  in 
the  work  of  the  general  contractor,  he  would  have 
found  out  beforehand  about  the  price  of  putting  it  in. 
and  the  discrepancy  between  the  architect's  estimate 
and  the  contractor's  bid  would  have  been  that  mrch 
greater. 

There  are  two  evils  to  the  building  busiiie>s  re- 
sulting from  low  preliminary  estimates,  and  while 
they  are  not  worthy  the  consideration  of  men  whu 
make  a  business  of  building,  still  the  v.'.ry  fact  thai 
they  arise  unconsciouslj'  in  the  minds  of  the  prospec- 
tive builders  makes  them  important  to  all  parties  con- 
cerned.    The  evils  referred  to  are,  first,  the  idea  tha' 
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the  contractors  are  trying  to  get  exorbitant  prices  foi- 
the  work  required,  and,  second,  that  the  architect  has 
purposely  made  the  estimate  low,  so  that  the  builder 
would  go  ahead  and  make  his  arrangements  for  build- 
ing. Both  of  these  ideas  are  unfortunate  because  they 
are  both  untrue  and  because  they  both  might  be  pre- 
vented. The  same  thing  holds  in  regard  to  the  sub- 
contracts, if  the  architect  gives  the  patron  ;i  figure 
on  them  separately. 

How  much  better  would  the  feeling  be  if  the  esti- 
mates furnished  by  the  architect  would  a  little  more 
than  cover  the  completed  buildings  they  design.  It 
would  often  mean  relief  from  real  financial  embarass- 
ment  for  the  builder  who  makes  his  arrangements  for 
capital  before  he  lets  his  contracts.  It  would  put  the 
face  of  goodwill  and  honesty  upon  all  parties  inter- 
ested, and  that  is  where  it  should  be  in  all  legitimate 
business. 

It  must  be  borne  in  mind  that  it  is  no  mean  job 
for  an  architect  to  make  up  a  reliable  preliminary  esti- 
mate without  the  aid  of  the  men  who  do  the  work  of 
sub-contracting.  Very  few  general  contractors  figure 
the  sub-contract  work  themselves,  but  get  the  bids  of 
the  various  sub-contractors  first  hand,  and  from  them 
and  such  other  expense  as  will  occur  make  up  tiicir 
bids  on  the  whole  building.  The  easiest  way  to  arrive 
at  something  like  a  reliable  figure  is  for  the  architect 
to  compile  a  reference  list  of  buildings  and  their  actual 
cost  for  completion,  and  if  he  is  diligent  enough  in 
this,  he  can,  in  time,  match  up  the  cost  on  just  about 
anything  he  is  liable  to  turn  out  him.seif 

There  are  some  men  who  make  a  business  of  mak- 
ing preliminary  estimates,  but  few  architects  like  to 
go  to  this  extra  expense  when  the  building  itself  is 
more  or  less  problematical.  If  they  could  show  the 
prospective  builder  the  picture  of  a  building,  a  sketch 
of  its  floor  plans  and  verbal  description  of  its  interior, 
with  a  statement  of  what  it  would  cost  complete,  he 
would  convey  a  better  idea  and  at  the  same  time  relieve 
himself  of  a  great  deal  of  annoying  and  unprofitable 
work. 

After  the  plans  are  approved  and  out  for  bids,  then 
all  the  sub-contractors  who  are  going  to  figure  them 
get  busy  and  do  their  several  parts  of  figuring  and  turn 
the  figures  in  to  the  general  contractors  who  intend 
to  bid  on  the  work.  If  the  architect  could  get  these 
igures  he  would  be  in  clover,  but  if  he  should  get 
■them  on  a  preliminary  estimate,  the  owner  might  con- 
clude that  he  must  cut  it  down  $10,000  and  that 
would  cause  the  whole  thing  to  be  figured  over  again. 
Every  concern  in  the  building  material  business  knows 
that  it  costs  good  money  to  make  estimates,  and  un- 
less it  will  give  them  some  kind  of  advantage  or  pre- 
ference they  will  not  figure  until  the  work  is  ready 
for  the  bids  of  the  general  contractors. 


were  grouted  under  100  lb.  air  pressure  before  con- 
struction commenced.  In  addition,  to  prevent  possible 
sliding,  trenches  were  cut  in  the  ledge.  It  is  believed 
that  by  these  methods  a  very  secure  foundation  wa.^ 
obtained  at  a  minimum  cost. 


As  a  preliminary  to  foundation  work  in  a  new 
hydro-electric  scheme  near  Augusta,  Me.,  test  holes 
were  drilled  to  determine  the  character  of  the  granite 
ledge  on  which  the  dam  was  to  be  built.  To  determine 
the  extent  of  seams  in  the  rock  dye  was  forced  in  under 
pressure,  the  colour  showing  wherever  there  was  a 
flaw  in  the  stone.  This  method  proved  very  satisfac- 
tory in  that  the  character  of  the  ledge  was  known  in 
advance,  and  this  prevented  unnecessary  drilling  and 
excavation.  The  tests  disclosed  the  presence  of  sev- 
eral dangerous,  smooth,  horizontal  seams,  to  which 
it  was  necessary  to  excavate  the  ledge  in  order  to  pre- 
vent possible  uplift  and  sliding  of  the  dam.  These 
test  holes,  as  well  as  any  other  holes  where  necessary, 


Contractors  and  Conservation 

Contributed  by  R.  O.  Sweezey,  C.  E.,  Montreal 

VIRTUALLY  unknown  a  few  years  ago,  the 
alluring  word  "conservation,"  which  in  this 
country  conjures  up  pictures  of  vast  forests, 
water  powers  and  other  great  resources  of 
nature,  has  now  become  synonymous  with  progressive 
national  development. 

The  vigorous  campaign  of  enlightenment  instituted 
a  comparatively  short  time  ago  with  a  view  to  edu- 
cating and  arousing  the  public  to  a  realization  of  its 
duties  towards  posterity  has  so  successfully  gripped 
the  minds  of  intelligent  people  that  everywhere  CON- 
SERVATION is  the  keynote  to  the  administration  of 
natural  resources. 

Well  does  the  writer  recall  many  scenes  of  forests, 
which  had  taken  over  a  century  to  grow,  destroyed  in 
a  few  hours — the  result  of  gross  negligence  and  pio- 
fligacy  of  those  who,  on  duty  or  pleasure  bent,  would 
travel  through  the  wilds  of  the  country  with  never  a 
thought  to  extinguish  a  camp  fire,  leaving,  in  conse- 
quence, devastation  and  black  desolation  in  their 
wake.  Nor  until  recently  were  the  railroads  less  to 
blame  for  similar  destruction.  Therefore  it  is  gratify- 
ing to  observe  the  wholesome  effect  of  an  awakened  in- 
telligence in  those  whose  business  or  pleasure  takes 
them  into  the  wilds.  Nowadays,  in  travelling  by  canoe 
and  trail  through  Canada's  hinterland,  everywhere — 
with  but  one  general  exception — there  are  evidences 
of  caution  in  the  selection  of  camp  grounds  and  fire 
places  by  the  tourist  or  bushwhacker,  while  there  is 
also  manifest  further  care  in  extinguishing  fire  before 
breaking  camp,  so  that  abandoned  and  smouldering 
fires,  testifying  to  the  proximity  of  the  tenderfoot,  are 
now  indeed  rare  sights. 

The  one  general  exception  to  the  evidence.-  of  re- 
sponsible care  with  fire  in  the  woods  is  found  wherever 
railroad  construction  camps  have  penetrated  into  '.he 
forests.  Carelessness  with  fire,  resulting  in  wanton 
destruction  of  the  most  exasperating  nature,  seems 
everywhere  to  attend  the  operations  of  railroad  con- 
tractors in  Canada's  backwoods.  This  horrible  men- 
ace lurking  in  the  best  forests  of  the  land,  in  spile  of 
all  that  has  been  said  and  done  to  emphasize  the  grav- 
ity of  bush  fires,  is  more  real,  and  more  calamitous  in 
effect,  than  all  the  other  enemies  of  the  forest  com- 
bined. 

Employing,  perforce,  the  most  ignorant  and  indo- 
lent types  of  foreigner  laborers,  who  are  often  under 
the  command  of  a  burly,  wooden-headed  type  of  fore- 
man, it  is  not  surprising  that  railroad  contractors  have 
become  such  dangerous  enemies  of  the  forest.  These 
laborers,  many  of  them  recruited  from  the  lowest  ranks 
of  ignorance,  think  nothing  of  setting  fire,  in  a  dry 
period,  to  the  inflammable  bark  of  a  giant  birch,  mere- 
ly to  witness  the  effect.  Fires  for  lunching  purposes, 
for  smudging  flies,  or  for  idle  "cussedness,"  are  never 
extinguished  by  such  dough-heads  but  are  left  for  a 
chance  breeze  to  flame  them  into  miles  of  burning 
timber.  Nor,  as  a  rule,  do  they  exhibit  any  concern 
wl^en  disaster  attends  such  criminal  actions,  remain- 
ing more  often  in  bUssful  ignorance  of  the  fact  that  it 
was  their  carelessness  which  caused  the  disaster.     As 
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for  the  construction  bosses  and  foremen,  tliey  vviii  con- 
cern themselves  actively  cnougii  to  save  if  possible 
their  camp  outfit  and  supplies,  but  they  remain  as  a 
rule  totally  insensible  to  their  duty  in  preventing  the 
recurrence  of  such  irreparable  losses. 

Is  it  any  wonder  that  Dr.  Fernow,  after  his  rapid 
examination,  a  couple  of  years  ago,  of  the  forests  along 
the  line  of  the  Transcontinental  Railway  in  Northern 
Ontario,  presented  a  report  full  of  pessimism  regard- 
ing the  quantity  of  timber  there?  iiow  could  he  re- 
port otherwise  when  the  builders  of  the  railway  had 
been  busily  destroying  the  timber  for  several  years? 

Therefore  it  is  among  railway  contractors  and  the 
class  of  laboring  men  they  employ  that  the  educative 
force  of  conservationists  should  be  directed. 

The  offences  of  the  railway  contractors  date  back 
to  the  days  of  C.  P.  R.  construction  when  they  destroy- 
ed thousands  of  square  miles  of  virgin  timber  north  of 
the  Great  Lakes.  These  contractors  must  come  to  a 
realization  of  their  responsibilities  and  abandon  s\5ch 
reckless  methods.  As  laws  are  now  enacted  aiming  to 
make  railroads  responsible  for  forest  protection  ^o 
should  measures  no  less  stringent  be  enforced  against 
the  contractors,  who — though  they  would  deny  it — is 
a  class  are  negligent  and  dangerous  to  an  alarming  ex- 
tent as  regards  bush  fires.  Several  years  of  experi- 
ence in  the  hinterlands  of  New  Brunswick,  Quebec, 
Ontario  and  Western  Canada  have  furnished  the  v,  riter 
innumerable  proofs  of  these  conditions.  And  now  we 
must  awaken  to  the  fact  that  this  menace  is  not  past 
history  but  is  every  year  being  transformed  mto  real 
and  disastrous  losses. 

The  Spring  is  now  upon  us  and  conditions  will  soon 
be  ripe  for  a  recurrence  of  the  disasters  which  I  iiave 
illustrated. 

The  comparatively  rugged  region  of  the  St.  Maur- 
ice River,  with  the  thin  sandy  soil  which  overlies  its 
Archean  formation,  provides  conditions  eminently 
favorable  to  disastrous  results  in  case  of  bush  fires.  A 
very  large  area  around  the  head  waters  of  the  St. 
Maurice,  which  was  burnt  over  many  years  ago,  is  now 
but  little  reforested,  presenting  hundreds  of  square 
miles  of  desolation.  This  burnt  area  comprises  the 
greater  portion  of  the  watershed  above  the  point  where 
the  large  storage  dam  is  shortly  to  be  built  by  the 
government  of  Quebec,  at  a  cost  of  over  one  and  a 
iialf  millions  of  dollars.  A  word  of  caution  might  not 
be  out  of  place  here,  for  as  the  idea  of  this  proposed 
storage  is  itself  a  child  of  conservation,  in  the  carry- 
ing out  of  which  500,000  horse-power  will  be  added  to 
the  falls  of  the  St.  Maurice,  it  is  permissible  to  say 
something  of  the  country  which  lies  between  the  pro- 
posed dam  site,  some  ten  miles  below  the  old  H.  B. 
Company's  Post  of  Kikendatch  and  the  Transcontin- 
ental railway. 

To  fetch  in  the  materials  and  supplies  for  the  build- 
ing of  this  dam  either  a  railroad  or  a  team  road  will  be 
built  during  the  coming  summer  through  a  distance  ci 
45  miles  from  the  T.  C.  R.  to  the  dam  site.  This  road 
will  traverse  a  fairly  well-wooded  portion  of  country, 
but  unless  prompt  and  proper  measures  are  taken  for 
fire  protection  it  will  be  safe  wagering  that  it  will  be 
a  sorry  looking  country  by  the  time  that  the  road  is 
completed. 

CONSERVATION !  May  we  never  let  up  the  cry 
uiitil  every  man,  woman  and  child  from  the  Atlantic 
to  the  Pacific  shall  have  grasped  the  full  significance 
of  it!  And  then,  lest  we  forget  it,  may  we  keep  on*re- 
peating  it ! 


An  Expeditious  Contract  at  Hawkesbury 

BICLOW  we  illustrate  a  contract  carried  out  by 
A.  P.  Byers  &  Company,  Limited,  Montreal, 
at  Hawkesbury,  Ont.,  for  the  Riordon  Pulp 
and  Paper  Company.  The  latter  concern  have 
a  sulphite  fibre  plant  at  Hawkesbury,  and  the  con- 
tract was  for  the  construction  of  an  addition  to  their 
digester  and  blow  pit  buildings.  The  work  was 
divided  into  two  parts — tiie  digester  building  and  the 
blow  pits,  these  being  separated  by  the  blow  pit 
chamber.  The  digester  structure  was  32  ft.  x  62  ft.. 
;uul  was  four  floors  high,  the  top  one  containing  the 
cliip  bins.  It  was  built  of  structural  steel,  with  brick 
walls,  a  pure  cement  mortar  being  used.  The  bricks 
were  laid  in  English  bond  throughout,  grouted  every 
fourth  course.  The  vomit  pipes,  for  carrying  off 
gases  from  the  blow  pits,  were  bolted  to  the  outside 


Building  for  digesters,  Kiordon  Pulp  and  Paper  Company's  plant 
Hawkesbury,  Ont. 

walls  of  the  digester  building  and  were  constructed 
of  pitch  pine. 

The  pits  were  50  ft.  x  60  ft.  and  21  ft.  high;  they 
were  three  in  number,  eacii  17  ft.  2  in.  wide,  and  lined 
throughout  with  pitch  pine,  which  was  held  in  place 
by  wooden  dowels,  no  nails  being  used  in  any  of  the 
wood  work  throughout  the  building.  The  pits  were 
constructed  of  heavily  reinforced  concrete,  with  a 
structure  of  steel  columns  and  angle  tie  rods. 

The  work  was  done  by  means  of  a  Beatty  hoist- 
ing engine  and  Smith  mixer,  the  concrete  being  hoist- 
ed on  the  same  elevator  as  the  brkks. 

The  contract  price  was  $50,000.  The  scaffolding 
cost  $531  or  a  dollar  and  sixty  cents  per  1000  bricks 
used. 

The  time  allowed  for  the  work  was  90  days,  and  the 
firm  completed  it  according  to  contract. 


Mexico,  which  can  boast  of  some  wonderfully  fine 
churches,  also  claims  the  smallest  church  in  the  world. 
It  is  situated  at  Penon,  near  the  city  of  Mexico,  and  has 
a  "seating  capacity"  of  about  ten,  although  there  are 
no  seats. 
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[ethods  Employed  in  Strengthening  an  Old  Factory  Building 

An  Interesting  Engineering  Problem  the  Solution  of  Which  was 
Found  to  be  the  Construction  of  Eight  MonoHthic  Reinforced 
Concrete   Fiying   Buttresses   Built  from   Bed   Rock    to    Roof 


PILLSBURY  "A"  Mill,  in  Minneapolis,  Minn.,  has 
recently  been  repaired  to  such  an  extent  that 
it  has  been  entirely  rebuilt,  with  the  exception 
of  the  walls.  These  latter,  however,  have  been 
so  strengthened  as  to  be  more  solid  than  ever,  and 
this,  too,  without  stopping  the  mill  or  materially  reduc- 
ing its  output.  The  wooden  posts  and  girders  were 
so  weakened  by  dry  rot  and  the  walls  so  badly  shaken 
by  the  vibration  of  heavy  machinery,  that  they  were 
badly  cracked  and  about  twenty-two  inches  out  of 
plumb. 

About  twelve  years  ago  Mr.  J.  H.  Miller  became 
alarmed  at  the  condition  of  the  wooden  posts  and  gir- 
ders and  on  his  recommendation  a  series  of  four  posts 
lengthwise  and  crosswise  were  erected  through  the 
centre  of  the  mill.  They  were  made  up  from  I-beams 
and  channels  in  the  machine  shop  of  the  mill  and  erect- 
ed by  mill  employees,  the  conditions  not  permitting 
any  uniformity  of  length  or  even  of  design.  No  out- 
side structural  firm  could  do  the  work  as  advantage- 
ously as  the  mill  company  itself.  As  there  was  some 
criticism  of  this  work,  Mr.  C.  A.  P.  Turner  was  called 
in  as  engineer  to  examine  it  and  report  to  the  man- 
agement.  His  only  criticism  was  that  the  work  which 
was  complete  up  to  the  third  floor  at  that  time,  was 
perhaps  a  little  stronger  than  necessary. 

At  his  suggestion,  Bethlehem  "H"  sections  were 
adopted  for  the  remaining  columns.  He  also  advised 
the  use  of  vertical  diagonal  braces  to  stay  the  mill 
laterally,  but  because  of  the  room  these  would  require 
and  the  shifting  of  machinery  necessary  to  accommo- 
date them,  this  advice  was  not  heeded.  The  substitu- 
tion of  steel  for  wooden  posts  and  girders  was  car- 
ried on  until  the  company  went  into  the  hands  of  re- 
ceivers for  reorganization,  and  nothing  was  done  for 
several  years. 

After  the  reorganization,  Mr.  Max  Lehman  was 
made  superintendent  of  the  mills  and  this  work  was 
again  started.  The  vibration  of  the  mill  became 
alarming  and  both  the  north  and  south  walls  were 
badly  cracked  near  the  corners  of  the  building;  the 
floors  seem  to  have  acted  as  horizontal  trusses  and  to 
have  transmitted  the  stress  to  the  end  walls.  Several 
diagonal  braces  of  12  in.  x  12  in.  timber  were  put  in 
as  a  temporary  expedient,  and  in  January,  1913,  Mr. 
Turner  was  called  upon  to  devise  something  to  take 
the  place  of  the  diagonal  bracing  which  he  had  pro- 
posed. Having  ascertained  that  the  eastward  sag  of 
the  building  was  not  due  to  any  settlement  of  the 
foundation  he  concluded  that  if  the  east  wall  was 
firmly  held  in  position,  steel  struts  could  be  run  from 
wall  to  wall  between  the  joists  of  each  floor  to  hold 
the  west  wall  from  falling  in,  this  wall  having  nothing 
tcr  carry  but  its  own  weight  and  one  end  of  the  joists 
of  the  west  panels.  Mr.  Turner  recommended  that 
monolithic  reinforced  buttresses  be  built  outside  the 
east  wall  and  that  the  replacement  of  wood  with  steel 
be  extended  to  include  the  whole  interior  construction. 
This  being  approved  by  Mr.  Wm.  Dcl.abarre,  engi- 
neer for  the  Minneapolis  Mill  Company  representing 
the  Water  Power  interests  of  the  Pillsbury  Flour 
Mills  Company,  the  scheme  was  adopted  and  carried 


out.  The  interior  steel  work  was  done  by  mill  em- 
ployees under  the  direction  of  Mr.  Wm.  Quayle,  head 
millwright,  and  the  concrete  work  both  outside  and 
inside  by  Messrs.  H.  N.  Leighton  &  Company,  con- 
tractors, Mr.  F.  A.  Camp  superintending  it  as  an 
assistant  to  Mr.  C.  A.  P.  Turner. 

The  building  is  about  170  ft.  x  108  ft.,  six  storeys 
and  basement  in  the  main  part  with  a  cupola  about 
48  ft.  X  108  ft.  above  the  main  roof,  constituting  a 
seventh  floor.  The  total  height  from  basement  floor 
to  cupola  roof  is  127  ft.  6  in.  There  are  60  columns 
arranged  in  six  rows  of  ten  each  dividing  the  floor 
space  into  panels  about  15  ft.  6  in.  square  and  extend- 
ing from  basement  floor  to  main  roof.  They  are  tied 
together  by  two  lines  of  12  in.   I-beams  lengthwise 


Fig.  1.-  Exterior  of  building. 

and  either  two  lines  of  10  in.  I's  or  four  lines  of  10  in. 
channels  crosswise  at  each  floor.  These  extend  to  the 
wall  and  are  anchored  thereto.  The  12  in.  longitudin- 
al I-beams  are  supported  on  brackets  rivetted  to  the 
columns  and  carry  the  floor  joists.  The  transverse  10 
in.  I-beams  and  channels  carry  no  loads.  The  former 
are  fastened  to  the  flanges  of  the  vertical  channels  of 
the  built-up  columns  with  3  in.  x  5  in.  angles  rivetted 
to  their  webs.  At  the  "H"  section  columns  the  10  in. 
channels  are  placed  one  on  each  side  of  the  flanges, 
bevelled  washers  to  fit  the  flanges  interposed  on  one 
side,  and  rivetted  through  both  channels  and  the 
flanges.  Under  all  floors  except  the  third,  where  there 
is  an  ofTset  in  the  walls,  a  line  of  15  in.  channels  is 
rivetted  to  the  underside  of  the  transverse  struts  about 
four  inches  from  the  wall.  Starting  on  the  offset,  a 
reinforced  concrete  lining  varying  from  four  to  seven 
inches   in    thickness   on    account  of   irregularity,  was 
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Monolitiiic  reinforced  concrete  flying  buttresses  employed  to  strengthen  tlie  Pillsbury  mill. 


made  to  the  east  and  west  walls  up  to  the  roof  and 
was  extended  a  short  distance  on  the  north  and  south 
walls  where  they  were  badly  cracked.  The  old  plaster- 
ing was  entirely  removed  and  the  joints  dug  out  as 
deep  as  possible  with  narrow  chisels.  The  reinforce- 
ment was  in  general  of  f^-in.  rounds  spaced  12-in. 
centres  horizontally  and  vertically,  but  5^-in.  rounds 
were  added  to  the  verticals  at  the  window  jambs. 
New  window  frames  with  openings  somewhat  small- 
er than  the  old  ones,  were  provided  and  the  concrete 
continued  around  the  jamb  corners  to  the  faces  of 
these  frames.  The  jambs  were  reinforced  with  nuin- 
ber  eight  wire,  four-inch  mesh,  hog  netting,  which 
was  turned  around  the  corners  and  extended  about  a 
foot  parallel  to  the  walls.  This  concrete  backing 
binds  the  cracked  walls  into  a  monolithic  mass,  which 
is  stronger  than  the  walls  were  when  new. 

In  the  original  timber  construction  the  outer  ends 
of  the  joists  were  carried  on  trimmers  over  some  of 
the  windows.  These  were  removed  and  the  joists  al- 
lowed to  rest  on  the  15-in.  channels  before  mentioned, 
which  in  this  storey  were  supported  by  the  addition 
to  the  concrete  lining  of  a  15-in.  projection  similar  in 
section  and  reinforcement  to  half  a  "Mushroom"  col- 
unm  head. 

From  the  engineering  standpoint,  however,  the 
main  feature  of  the  whole  scheme,  without  which  all 
the  above  described  work  would  be  useless,  is  the 
eight  monolithic  reinforced  concrete  flying  buttresses 
(shown  in  Figs.  2  and  3)  built  from  the  bed  rock  34  ft. 
below  the  tracks  to  the  roof.  These  are  located  in  the 
line  of  the  transverse  rows  of  columns  excepting  the 
two  rows  nearest  the  end  walls,  the  transverse  I- 
beams  and  channels  extending  through  the  east  wall 
and  being  anchored  into  them.  The  two  middle  ones 
are  28-in.  x  30-in.  at  the  main  roof  level  and  3-ft.  x  9- 
ft.  at  a  point  2-ft.  above  the  tracks.  The  others  are 
somewhat  larger  at  the  top  as  the  faces  are  in  a 
straight  line  and  the  wall  is  bulged  out  in  the  middle. 

Because  of  a  line  of  shafting  and  other  machinery 


.in  the  area  (Fig.  4)  and  sewer  and  water  pipes  under- 
neath, it  was  not  possible  to  place  them  against  the 
walls  any  further  down  than  about  two  feet  below  the 
tracks.  At  this  height  they  spring  from  the  wall  in  a 
parabolic  curve  which  brings  the  inside  6-ft.  from  the 
wall  in  a  drop  of  12-ft.  From  this  height  down  to  bed 
rock  the  inner  face  is  vertical.  About  two  feet  above 
the  tracks  the  batter  of  the  outer  face  is  increased  to 
"one  to  one"  for  three  feet  in  height  to  meet  a  timbci 
track  stringer  and  leave  the  necessary  clearance  av 
the  height  of  a  car  floor.  Below  this  the  batter  is 
3j/2-in.  per  foot.  On  the  bed  rock  the  deepest  buttress 
is  3-ft.  X  15-ft.  and  its  outer  face  21-ft.  from  the  face 
of  the  wall.  The  buttresses  are  connected  together 
by  concrete  beams  18-in.  x  30-in.  at  the  second  and 
fourth  floor  levels,  these  being  close  to  the  outer  face 
and  joined  to  buttresses  by  brackets  above  and  below, 
making  a  total  height  of  6  feet  and  6  in.  on  the  side 
faces.  They  are  reinforced  horizontally  with  8-1-in. 
rounds  in  ^-in.  stirrups  which  are  spaced  about  15 
in.  centres.  Each  bracket  has  2  1-in.  rounds  extend- 
ing past  the  centres  of  beams  and  buttresses.  At  the 
main  roof  level  is  a  beam  20-in.  high  and  from  30  to 
36-in.  wide,  its  face  being  straight  and  its  back  fitting 
the  wall,  reinforced  with  18-^-in.  rounds,  six  near  the 
top  and  six  near  the  bottom  throughout,  the  outer 
six  being  raised  over  the  buttresses  and  depressed  be- 
tween them,  stirrups  being  ^-in.  round  and  about  15- 
in.  centre. 

The  buttresses  are  reinforced  vertically  with  6 
134-in.  rounds  in  a  spiral  of  ;V^-in.  round,  23-in.  in  dia- 
meter, 4-in.  pitch,  placed  near  the  outer  face  and  in- 
clining with  it.  Near  each  side  face  of  the  buttresses 
are  ^-^-in.  rounds  spaced  8-in.  horizontally  and  12-in. 
vertically.  It  was  intended  that  these  horizontal  rods 
should  extend  into  the  stone  wall,  but  as  it  was  found 
difficult  to  maintain  even  spaces  they  were  bent  up  or 
down  at  the  ends  and  an  equal  number  of  %-in.  rounds 
24-in.  long  were  driven  as  far  as  possible  into  the 
joints  of  the  stone  work.    The  joints  were  all  cut  out 
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as  deep  as  possible  with  narrow  chisels,  that  the  con- 
crete might  flow  into  them,  thus  obtaining  a  firm 
bond,  the  absolute  rigidity  of  the  joints  between  but- 
tresses and  wall  being  the  vital  feature  of  the  whole 
scheme. 

In  the  writer's  opinion  these  buttresses  if  built  of 
ordinary  masonry  could  not  have  been  made  suffi- 
ciently rigid  to  accomplish  the  desired  end,  and  in  the 
opinion  of  some  engineers  even  the  monolithic  ones 
would  not  do  it,  but  "when  this  work  was  completed," 
to  quote  from  a  letter  from  Superintendent  I^ehman, 
"the  vibration  of  the  mill  ])ractically  stopped.  The 
total  cost  was  approximately  $150,000,  but  the  mill 
was  not  shut  down  a  single  day."  The  cost  of  the  in- 
terior steel  work  was  about  $120,000  and  of  the  con- 
crete work  about  $30,000. 


The  relative  economy  of  using  sand  or  concrete  as 
a  base  for  brick  pavements  was  discussed  at  some 
length  by  Mr.  Robert  Hoffman,  chief  engineer  of  the 
Department  of  Public  Service  of  Cleveland,  Ohio,  be- 
fore the  American  Association  for  the  Advancement  of 
Science.  After  going  exhaustively  into  data  on  cost 
and  length  of  life,  he  draws  the  conclusion  that  an  un- 
yielding sub-base,  such  as  concrete  affords,  is  highly 
desirable,  and  should  be  supplied  wherever  possible, 
and  in  most  cases  will  prove  more  satisfactory,  even 
at  slightly  greater  cost.  Concrete  will  carry  the  pave- 
ment load  over  the  many  soft  places  caused  by  street 
openings  prior  to  paving  and  will  prove  a  greater  fac- 
tor of  safety  against  settlements  and  irregularities  li- 
able to  occur  where  no  concrete  is  employed.  Any  set- 
tlement in  a  pavement  foundation  breaks  the  bond  of 
the  brick  and  will  be  rapidly  followed  by  serious 
deterioration.  Another  possible  economy  in  supplying 
a  concrete  foundation  may  be  found  in  the  possibility 
that  some  time  it  may  be  desired  to  replace  brick  with 
other  kinds  of  paving  material  for  which  a  concrete 
foundation  must  be  supplied,  such  as  wood  block,  as- 
phalt or  asphaltic  concrete,  in  which  event  the  cost  will 
be  materially  lessened  by  reason  of  the  existing  con- 
crete.   In  open  country,  with  poor  drainage  facilities, 


there  is  no  doubt,  he  says,  that  tiic  damaging  eflect  of 
frost  and  the  yielding  subsoil  would  soon  depreciate 
any  brick  pavement  with  only  a  natural  soil  founda- 
tion, and  under  such  conditions  concrete  is  the  only 
safe  and  economical  foundation  to  use. 


Rapid  Foundation  Work 

A  most  interesting  example  of  the  use  of  hollow 
steel  piles  for  rapid  deep  foundation  work  is 
found  in  connection  with  an  operation  lately 
■  conducted  in  West  28th  street.  New  York 
City,  and  described  by  Building  Age.  Rock  was  lo- 
cated 38  feet  below  the  curb  and  the  material  above 
it  was  clay  and  water-bearing  sand.  The  structural 
steel  was  due  in  three  weeks  but  the  completion  of  the 
cellar  being  still  ten  days  away  the  steel  pile  foimda- 
tion  method  appeared  to  offer  the  only  solution  of  the 
problem.  Specifications  were  drawn  which  called  for 
85  12-in.  steel  piles  driven  to  rock,  blown  clean  by 
compressed  air  and  filled  with  concrete  reinforced 
with  2-in.  rods. 

Notwithstanding  various  obstructions  on  the 
ground,  the  shoring  of  adjoining  buildings,  etc.,  the 
driving  was  started  on  the  last  day  of  the  month.  The 
excavator  was  still  taking  out  his  runway  while  the 
rear  half  of  the  lot  was  completely  driven.  After  he 
had  left  the  ground  a  compressor  was  set  up  and  the 
first  pipe  was  blown  on  the  7th  of  the  following 
month.  Three  days  later  all  driving  and  cleaning  had 
been  completed  and  during  the  following  two  days  all 
the  piles  were  filled  and  capped,  so  that  the  entire 
foundation  was  completed  several  days  before  the  ex- 
pected arrival  of  the  steel. 

In  another  instance,  where  the  contract  called  for 
the  work  to  be  completed  in  three  months,  the  actual 
time  required  was  exactly  a  month  and  a  half,  during 
which  time  all  the  excavation  had  been  done,  includ- 
ing sheeting,  shoring,  pile  driving,  mounting  of  con- 
crete girders  to  carry  the  wall  and  capping  of  the  piles 
ready  to  receive  the  grillage. 

In  this  connection  it  may  not  be  without  interest  to 
mention  that  the  hollow  steel  piles  are  employed  in. 
clusters  to  support  a  building  and  are  driven  in  the 
usual  method.  The  steel  pile  sections  vary  in  length 
from  20  ft.  to  22  ft.  and  in  diameter  from  12  in.  to 
24  in.  If  the  ground  is  to  be  penetrated  to  a  depth 
greater  than  22  feet  the  sections  of  piling  are  connect- 
ed by  means  of  a  sleeve  in  such  a  manner  that  a  water- 
tight joint  is  formed.  A  jet  of  compressed  air  under 
a  pressure  of  150  lbs.  to  the  square  inch  is  then  em- 
ployed to  blow  out  the  earth  and  water  contained  in 
the  shell.  When  this  has  been  done  the  exposed  rock 
can  be  examined  by  lowering  an  electric  light. 

After  the  piles  in  each  pier  have  been  cleaned  out 
they  are  cut  off  at  exactly  the  same  height,  a  task 
that  is  exceedingly  difficult  when  there  is  little  room 
to  operate.  For  the  cutting  process  the  oxy-acetylene 
torch  was  used.  The  hollow  shell  was  next  filled  with 
concrete  reinforced  by  2-in.  steel  rods  50  ft.  in  length. 

An  idea  of  the  carrying  capacity  of  one  of  these 
piles  may  be  gathered  from  the  statement  that  on  a 
single  12-in.  steel  pile  100  tons  can  be  safely  main- 
tained. Piers  containing  16  piles  have  been  used  and 
holding  up  to  1,300  tons  are  not  unusual. 

Rapidity  of  building  construction  is  of  such  great 
im[)ortance  that  the  method  of  first  making  an  open 
excavation  to  rock  bottom  in  providing  a  foundation 
has  been  displaced  very  much  by  the  system  here  des- 
cribed. 
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The   Highway   Bascule   Bridges   of   the   City 

of  Winnipeg 


Specially  contributed  by  H.  A.  Mackay 


OSBORNE  STREET  BRIDGE 

IN  the  building  of  its  bridges  over  the  different 
river  and  railway  crossings,  the  city  of  Winni- 
peg in  the  past  never  looked  far  enough  ahead. 
All  the  bridges  were  built  wide  enough  only  for 
the  needs  at  the  time  of  erection.  The  fact,  however, 
that  this  was  so  may  not  be  due  to  want  of  foresight, 
but  to  the  need  for  building  according  to  the  money 
in  hand.  In  any  case  the  expansion  of  the  city  has 
exceeded  the  wildest  dreams  of  the  most  optimistic. 
The  result  is  that  the  city  of  Winnipeg  is  now  in- 
capable of  handling  with  expedition  the  vehicular  and 
street  car  traffic  over  its  bridges.  Delays  are  a  fre- 
quent occurrence — either  the  street  cars  waiting  for 


leaf  Strauss  Bascule  Lift  Bridge.  The  fixed  portion 
of  the  bridge  consists  of  two  90  ft.  spans  on  the  south 
side  and  one  80  ft.  span  on  the  north  side,  making  a 
total  over-all  length  of  423  ft.  The  trusses  of  the 
fixed  spans,  which  are  of  the  half  through  deck  type, 
are  spaced  45  ft.  centre  to  centre,  giving  a  clear  width 
of  41  ft.  between  curbs.  The  street  car  tracks  are 
placed  12  ft.  centre  to  centre  in  the  middle  of  the  road- 
way, leaving  a  space  of  over  12  ft.  each  side  for  ve- 
hicular traffic.  On  the  outside  of  the  trusses  are  placed 
steel  brackets,  which  carry  a  6  ft.  sidewalk  for  foot 
passengers.  The  floor  is  of  3^-in.  crcosoted  wood 
blocks,  resting  on  1-in.  of  sand  on  reinforced  concrete 
slab.     The  concrete  is  reinforced  with   ^-in.   square 
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The  Osborne  Street 
bridge  of  the  City  of 
Winnipeg  over  the 
Assiniboine  River. 

Furnished  and  erec- 
ted by  the  Manitoba 
Bridge  &  Iron  Works, 
Limited,  under  the 
supervision  of  Col. 
Ruttan,  City  Engin- 
eer. 


the  vehicular  traffic,  or  vice  versa,  with  the  attendant 
loss  of  temper  to  the  various  persons  concerned.  This 
condition  is  especially  accentuated  in  connection  with 
the  bridges  over  the  Assiniboine  River,  serving  Fort 
Rouge  and  the  rest  of  the  citv  lying  south  of  the  river. 
This  district  has  been  built  up  very  rapidly  within  the 
last  few  years,  and  as  a  result  of  the  increased  settle- 
ment the  traffic  has  increased,  but  only  within  the 
last  year  or  two  has  anything  been  done  towards  re- 
lieving the  situation. 

A  comprehensive  scheme  of  bridges  across  the  As- 
siniboine River,  from  Main  street  to  the  city  limits, 
is  an  absolute  necessity  for  the  city  of  Winnipeg.  A 
start  was  made  early  in  1912  when  the  contract  was 
let  for  a  new  bridge  over  the  Assiniboine  River  at 
Osborne  street  to  replace  the  old  one  which  had  be- 
come incapable  of  taking  care  of  the  traffic  over  it. 
At  this  point  the  river  is  about  300  feet  wide,  with 
sloping  banks.  As  the  river  above  this  point  is  nav- 
igable, the  city  was  forced  to  provide  a  movable  span 
for  clear  passage  of  boats.  A  clear  opening  of  100 
feet  was  required,  and  it  was  decided  to  use  a  double 
'Chief  Karlneer,  Manitoba  Bridge  &  Iron  Works,  Liml(«d, 


rods.  The  sidewalk  is  also  of  concrete  reinforced  with 
^-in.  square  bars.  The  handrail  on  the  sidewalk  is  of 
ornamental  cast  iron  with  reinforced  concrete  newel 
posts  and  "T"  bar  rolled  steel  handrail. 

The  fixed  spans  are  half  deck  trusses  and  arc  de- 
signed to  the  city  of  Winnipeg  bridge  specifications. 
Typical  details  of  trusses  and  Hood  beams  are  shown. 
The  moving  portion  is  according  to  the  Strauss  Bas- 
cule Bridge  Company's  design  and  is  similar  to  the 
fixed  spans.  The  counterweight  operates  at  a  lever 
arm  of  12  ft.,  and  240  tons  of  concrete,  15  tons  of  stee! 
in  the  counterweight  supports  and  17  tons  of  gravel  is 
necessary  to  balance  each  leaf,  the  accurate  adjust- 
ment being  made  by  the  addition  of  loose  gravel  to 
the  adjusting  pockets  left  in  the  concrete.  The  pock- 
ets were  made  so  that  theoretically  the  bridge  would 
balance  when  the  pockets  were  half  full  of  gravel,  so 
that  material  could  either  be  added  or  taken  out  as 
necessary.  As  it  happened,  the  adjustment  required 
the  pockets  to  be  filled  almost  to  the  top. 

The  overhead  counterweight  and  supporting  tower 
weie  treated  as  artistically  as  possible  in  a  utilitarian 
structure  and  were  covered  with  concrete  plaster  on 
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St.  Andrew's  lock  lift. 


HtJirs 


6ectGC 
Cast  «teel  ratk. 


metal  lath,  giving  as  pleasing  an  aspect  as  possible. 
The  operating  mechanism  is  the  usual  Strauss  design. 
Power  is  supplied  from  hand  capstans  and  transmit- 
ted by  means  of  bevel  gears,  spur  gears  and  pinions 
to  the  cast  steel  racks  v/hich  are  rivetted  to  the  heel 
of  the  truss.  Should  it  be  necessary  to  open  tiie 
bridge  quickly  at  any  time,  motor  power  can  be  ap 
plied.  In  testing  it  was  found  that  four  men  can 
easily  open  the  span.  The  bridge  has  been  open  for 
a  considerable  time  and  has  given  great  satisfaction. 

HIGHWAY  APPROACHES  TO  BRIDGE  OVKK 
ST.  ANDREWS  DAM 

When  the  St.  Andrews  Dam  on  the  Red  River  at 
Lockport,  some  twenty  miles  north  of  Winnipeg,  was 
built  some  years  ago,  all  provisions  were  made  on  stcei 
work  for  a  highway  on  top  of  the  dam.  During  1913 
the  necessary  approaches  were  erected  on  both  the 
east  and  west  sides,  and  now  settlers  on  both  sides 
have  access  to  one  another  without  requiring  to  use 
the  slow-moving  ferry  in  summer  or  to  take  to  the  ice 
in  winter. 

The  east  approach  is  of  the  ordinary  steel  trestle 
type  with  plate  girders,  steel  floor  beams  and  string- 
ers for  supporting  the  roadway,  the  longest  single  span 
being  59  ft.  This  approach  is  on  a  five  per  cent,  grade 
and  the  total  length  of  the  steel  work  is  about  240  ft. 
The  clear  width  of  the  roadway  is  22  ft.  The  floor- 
ing is  composed  of  4-in.  sub-planking,  with  a  2-in. 
(Description  concluded  p.  303) 


^■^^ 


Trunnion 


yMe  *or^/^//AnfM. 


Lock  between  opening  spans. 


Details  of   Parts  of  Machinery,  Osborne   Street   Bridge,  Winnipeg. 
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Plan  and  elevation  of  bascule  span  at  St.  Andrews  lock« 

The  highway  bascule  bridges  of  the  City  of  Winnipeg 
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nk  wearing  surface  on  top.  Each  side  of  the  bridge 
is  provided  with  a  three-line  gas  pipe  rail. 

The  west  approach,  not  including  the  main  tower 
and  the  span  over  the  locks,  is  somewhat  similar  to 
the  east,  with  the  exception  that  it  is  on  a  curve,  the 
total  length  on  the  centre  line  being  about  140  ft.  The 
main  tower  is  17  ft.  9  in.  centres  of  columns. 

The  span  over  the  locks  and  adjoining  the  old 
bridge  is  a  lift  bridge  of  the  Strauss  Bascule  type  and 
spans  the  locks  (59  ft.  8  in.)  with  one  leaf.  This  leaf 
is  composed  of  two  plate  girders  and  flooring  similar 
to  that  on  the  other  parts  of  the  approaches.  The 
counterweight  for  balancing  the  span  is  composed  of 
a  concrete  block  built  around  a  steel  frame  and  weighs 
approximately  83  tons.  It  is  placed  beneath  the  road- 
way of  the  bridge  in  the  main  tower.  The  operating 
machinery  is  also  in  this  tower.  The  equipment  in- 
cludes a  15  h.p.  motor  for  raising  the  span  to  enable 


boats  to  pass  under  while  going  through  the  locks. 
The  operator's  house  is  on  top  of  the  roadway  and  is 
connected  with  the  north  side  of  the  main  tower.  It 
is  provided  with  all  the  necessary  switches  and  brakes 
for   operating  the   machinery   below. 

This  span  was  given  its  official  test  in  November, 
1913,  and  its  efficiency  was  proved  beyond  a  doubt,  it 
being  raised  from  its  normal  horizontal  position  to 
one  almost  perpendicular  with  the  roadway  and  then 
lowered  to  the  horizontal  again  in  one  minute  and 
forty  seconds. 

IJoth  the  above  bridges  have  been  supplied  and 
erected  by  the  Manitoba  Bridge  &  Iron  Works  Lim- 
ited, Winnipeg,  the  Osborne  Street  Bridge  under  the 
supervision  of  Col,  Ruttan,  City  Engineer  of  Winni- 
peg, and  the  St.  Andrews  Dam  approaches  under  the 
supervision  of  Prof.  Brydone-Jack,  Winnipeg,  Con- 
suking  Engineer  to  the  Dominion  Government. 


The  Art  of  Making  Rapid  and   Reliable 
Preliminary  Estimates  of  Cost 


By  Allen  Hazen,  Consulting  Civil  Engineer,  New  York  City 

ESTIMATING  the  cost  of  constructing  proposed 
or   existing  structures   rapidly   and   surely   is 
an  art.     It  is  a  valuable  art  and  deserves  cul- 
tivation.    The  success  of  many  undertakings 
[depends  upon  its  use.     Some  men  have  the  knack  of 
estimating;  others  can  never  learn  it.    But  good  meth- 
jods  are  essential  and  these  can  be  studied  and  per- 
fected and  applied  to  special  problems. 

Estimates  made  for  different  purposes,  are  pre- 
i)ared  in  quite  different  ways  according  to  circum- 
stances.    They  may  l^e  conveniently  classified  under 


[three  headings: 

(1)  Preliminary  estimates,  being  estimates  made  in 
advance  of  the  preparation  of  detailed  plans  and  speci- 
fications for  the  purpose  of  discussing  a  project  for 
deciding  as  to  its  adoption,  and  for  making  the  neces- 
sary financial  arrangements  for  carrying  it  out. 

(2)  Detailed  estimates,  being  estimates  based  upon 
detailed  plans  for  the  execution  of  the  work,  and  usu- 
ally made  shortly  before  bids  are  asked  for  the  par- 
ticular work  covered,  or  in  advance  of  undertaking  to 
carry  it  out  by  day  labor. 

(3)  Final  estimates,  being  the  estimates  to  the  con- 
tractor at  contract  prices  for  the  actual  work  done. 
The  term  "final  estimate"  may  also  properly  be  ap- 
plied to  a  statement  of  the  cost  of  a  completed  work 
based  upon  actual  expenditures  made  for  carrying  it 
out. 

That  which  follows  relates  only  to  prehminary  es- 
timates. 

Preliminary  estimates  are  made  much  more  fre- 
quently than  others  because  only  a  fraction  of  the  pro- 
jects for  which  estimates  are  made  are  carried  out. 
Less  precision  is  expected  in  prehminary  estimates 
than  in  detailed  or  final  estimates,  but  on  the  other 
hand  all  reasonably  attainable  accuracy  is  desirable, 
for  many  important  matters  depend  upon  it.  The  de- 
cision as  to  which  of  two  or  more  alternate  projects 
is  to  be  adopted  frequently  turns  upon  the  preliminary 
estimates  of  the  respective  costs.  The  decision  as  to 
whether  or  not  to  undertake  a  certain  enterprise  usu- 
ally turns  upon  the  preliminary  estimate  of  the  cost 
of  the  work.    A  certain  degree  of  reliabiHty  is,  there- 


fore, essential  in  preliminary  estimates.  On  the  other 
hand,  prehminary  estimates  must  be  made  for  many 
enterprises  that  will  never  be  carried  out,  and  it  is 
necessary  that  they  should  be  made  rapidly  and  with- 
out undue  expense  to  the  client. 

Basis  for  Preliminary  Estimates 

There  is  only  one  real, reliable  basis  for  preliminary 
estimates.  It  is,  the  consideration  of  final  estimates  of 
work  previously  carried  out,  of  a  character  and  magni- 
tude as  nearly  as  may  be  similar  to  that  of  the  pro- 
loosed  work.  The  more  nearly  the  work  represented  by 
these  final  estimates  approaches  in  all  the  conditions 
that  for  which  estimates  are  being  made,  the  more  re- 
liable, in  general,  are  the  preliminary  estimates  based 
upon  it ;  and  the  more  numerous  and  greater  the  points 
of  divergence,  the  less  reliable  is  the  basis  and  the 
greater  is  the  probable  error  in  the  resulting  prelimin- 
ary estimate. 

Estimates  in  Valuation  Proceedings 

When  a  property  such  as  a  water  works  property  is 
to  be  valued  for  the  purpose  of  sale,  it  is  common 
for  engineers  to  make  estimates  of  the  cost  of  repro- 
duction for  the  structures.  These  estimates  may  be  in 
the  nature  of  final  estimates  when  the  structures  were 
recently  completed  and  the  actual  costs  are  shown 
by  records.  They  may  be  in  the  nature  of  detailed 
estimates  when  full  plans  and  quantity  schedules  are 
available.  More  often  they  are  in  the  nature  of  pre- 
liminary estimates  because  such  detailed  information 
and  cost  are  not  available.  Preliminary  estimates 
made  in  this  way  are  commonly  subject  to  compari- 
son with  like  estimates  made  by  engineers  represent- 
ing the  other  party  to  the  transaction,  and  it  is  fre- 
quently necessary  to  harmonize  such  estimates  by  ar- 
bitration or  otherwise.  If  they  are  presented  as  evi- 
dence in  court  the  engineers  who  made  them  must 
support  them  through  a  searching  cross-examination. 
The  criticism  of  preliminary  estimates  made  in  this 
way  is  likely  to  be  more  searching  than  that  of  esti- 
mates made  in  the  ordinary  course  of  business,  where 
the  estimates  are  made  for  the  purpose  of  construe- 
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tion  and  comparison  only.  For  this  reason  the  experi- 
ence gained  in  valuing  properties  for  the  purpose  of 
sale  and  in  condemnation  cases  is  more  useful  than 
any  other  experience  that  an  engineer  can  have  in 
training  him  in  the  first  elements  of  sound  procedure 
in  making  preliminary  estimates. 

Methods  of  Comparison 

The  problem  presented  in  making  preliminary  esti- 
mates is  this:  given  the  final  estimates  of  a  certain 
number  of  works,  more  or  less  comparable  to  the  one 
proposed,  and  a  general  outline  of  the  works  for 
which  an  estimate  is  to  be  made  to  find  the  probable 
fair  reasonable  cost  of  construction  of  the  proposed 
works.  The  general  procedure  is  to  find  the  elements 
of  cost  in  the  work  that  is  to  be  carried  out,  and  the 
actual  cost  of  those  elements  in  the  works  for  which 
final  estimates  are  available,  and  to  apply  the  latter 
to  the  former.  In  doing  this  all  known  differences  that 
would  affect,  to  an  important  extent,  the  probable  cost 
of  the  work,  must  be  taken  into  account  and  allowed 
for  to  the  best  of  the  estimator's  ability. 

Basis  of  Estimate 

An  estimate  may  be  said  to  be  Igw,  fair,  or  liberal, 
according  to  the  methods  used  in  making  it.  A  fair 
estimate  may  be  defined  as  one  such  that  with  the 
work  carried  out  in  a  business-like  way  under  aver- 
age conditions,  there  is  somewhat  more  than  an  even 
chance  that  the  work  could  be  completed  within  the 
estimate.  In  the  case  of  structures  of  types  that  have 
been  built  frequently,  and  of  which  the  elements  of 
cost  have  been  well  determined,  experience  indicates 
that  it  is  possible  in  most  cases  to  approximate,  in 
preliminary  estimates,  the  cost  of  new  structures  with- 
in 10  per  cent,  of  the  actual  cost.  With  such  struc- 
tures a  fair  estimate  would  be  somewhat  between  the 
most  probable  cost  and  10  per  cent,  more  than  this,  or. 
in  a  general  way,  5  per  cent,  above  the  most  probable 
cost.  With  an  estimate  made  in  this  way,  it  should 
be  possible  to  keep  the  actual  cost  of  construction  with- 
in the  estimate  three  times  out  of  four,  and  this  is 
figuring  as  closefy  as  an  engineer  can  be  expected  to 
do. 

In  th»  case  of  structures  of  greater  novelty,  or 
structures  involving  undetermined  underground  con- 
ditions, greater  fluctuations  must  be  anticipated  and 
the  above-mentioned  percentages  should  be  increased. 

Erroneous  Methods  of  Reaching  Estimates 

In  a  valuation  proceeding,  it  is  frequently  surpris- 
ing that  reputable  engineers  will  present  on  different 
sides,  estimates  differing  so  much  for  the  same  item. 
These  differences  must  frequently  grow  out  of  the  use 
of  erroneous  methods  of  procedure  by  the  respective 
engineers.  It  may  be  well,  therefore,  to  consider  some 
of  the  commonest  methods  that  are  erroneous,  and 
to  point  out  the  reasons  why  they  should  not  be  used. 

The  Contract  Price  Method.— The  columns  of  the 
technical  journals  contain  a  record  of  the  prices  at 
which  many  contracts  are  awarded.  By  going  through 
these  columns  and  selecting  the  low  bids  and  apply- 
ing them  to  the  proposed  work,  an  estimate  may  be 
prepared  which  will  probably  he  much  below  a  fair 
estimate  for  the  work.  Among  the  reasons  that  it 
would  probably  be  low  are  the  following: 

First,  many  of  the  low  bidders  have  under-esti- 
mated the  difficulties  of  the  work,  and  their  bids  arc 
really  too  low.  That  is,  they  are  not  sufficient  pro- 
perly to  carry  out  the  work  and  make  a  fair  profit.  The 


contractor  may  not  be  able  to  complete  the  work  un- 
der the  contract  and  additional  expense  to  the  owner 
will  have  to  be  met. 

Second,  in  applying  the  bid  prices,  or  contract 
prices  to  new  work,  it  is  very  easy  to  overlook  entire- 
ly some  items  in  the  work.  A  price  that  relates  to  a 
part  of  the  work  may  be  taken  as  applying  to  the  whole 
of  it  through  ignorance  or  failure  to  make  a  fair  and 
full  comparison. 

Third,  the  schedule  of  quantities  prepared  by  the 
engineer  for  use  in  the  specifications  on  which  bids 
were  obtained  may  be  inaccurate  and  may  not  corres- 
pond with  the  final  quantities  when  the  work  is  com- 
pleted. 

Fourth,  the  items  of  extra  work  growing  out  of 
conditions  that  either  were  not  anticipated,  or  that 
were  intentionally  excluded  from  the  contract  by  the 
engineer  as  a  matter  of  policy,  are  overlooked  and 
ignored. 

For  these  and  similar  reasons,  estimates  prepared 
from  contract  prices,  or  from  low  bids  reported  are 
almost  invariably  too  low  and  frequently  may  be  too 
low  by  a  very  large  percentage.  The  figures  inay  be 
arranged  to  make  a  very  convincing  showing  in  sup- 
port of  it,  but  it  remains  notwithstanding  a  low  esti- 
mate. 

Estimates  Based  on  Averages.— In  many  municipal 
and  corporate  reports  one  may  find  records  of  the 
monies  actually  expended  in  carrying  out  certain  de- 
velopments. It  is  easy  to  find  such  records  and  to 
compile  them  and  to  deduce  from  them  a  figure  which 
may  be  used  as  representing  the  probable  cost  of  a 
proposed  work  of  similar  character.  Some  works  re- 
presented by  such  figures  may  have  been  done  in  an 
efficient  and  economical  manner,  and  the  figures  so  ob- 
tained may  be  reliable  and  proper  ones  for  use.  Fre- 
quently, some  or  all  of  the  work  taken  for  use  in  this 
way  was  done  under  conditions  that  were  not  efficient, 
and  the  cost  of  doing  it  may  include  other  items  than 
those  relating  to  the  construction  work.  It  is  easy  to 
select  data  in  this  way  to  back  up  a  high  estimate,  and 
to  make  a  showing  that  is  convincing  to  those  not 
familiar  with  the  methods. 

A  Fair  Basis  of  Estimate 

A  fair  basis  of  estimate  does  not  exclude  either  of 
the  above  methods,  but  will  take  into  account  data  se- 
cured under  either  for  what  it  is  worth,  and  will  make 
allowances  for  the  conditions,  or  supposed  conditions, 
under  which  the  bids  were  received,  or  the  work  was 
done.  A  fair  basis  of  estimate  will  also  give  much 
greater  weight  to  final  estimates  of  work  as  compar- 
able as  may  be  to  the  work  that  is  proposed  where 
the  work  was  done  under  conditions  known  to  be  care- 
ful and  economical.  The  engineer  in  making  such  es- 
timates will  naturally  and  rightly  give  greatest  atten- 
tion to  work  done  under  his  own  direction,  and  will 
give  second  place  to  work  done  by  his  friends  and  ac 
quaintances  with  which  he  is  reasonably  familiar  as 
to  conditions  met  and  methods  used  in  the  construc- 
tion. 

The  Weighted  Price  Method 

The  number  of  different  kinds  of  work  for  which 
unit  prices  may  be  obtained  is  very  great.  If  an  effort 
is  made  to  keep  track  of  the  amount  of  work  of  each 
kind,  and  to  estimate  the  amount  of  it  in  the  proposed 
work,  the  schedule  will  be  too  complicated  and  the 
labor  of  applying  the  figures  will  be  unduly  increased. 
Moreover,  if  the  schedule  used  for  comparison  is  too 
complicated,  some  items  are  sure  to  be  overlooked. 
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with  the  result  that  too  low  a  final  figure  will  be  reach- 
ed. In  order  to  prevent  both  of  these  conditions  it  is 
frequently  best,  in  preparing  preliminary  estimates, 
to  take  only  a  limited  number  of  the  main  items  of 
work  that  are  involved  in  the  kind  of  construction  that 
is  contemplated,  and  to  weight  the  unit  prices  for  them 
in  such  a  way  that  they  will  include  the  whole  cost  of 
all  the  incidental  items  naturally  associated  with  them. 

In  proceeding  in  this  way  one  selects  first  the  items 
that  are  to  be  used.  These  items  should  be  so  selected 
as  to  include  directly  the  major  part  of  the  work.  The 
final  estimates  that  are  to  be  used  as  a  basis  are  then 
taken  for  analysis.  The  whole  cost  of  the  work  repre- 
sented by  each  is  then  distributed  among  the  selected 
items.  Considerable  judgment  is  required  in  the  dis- 
tribution, and  each  part  of  the  construction  should  be 
included  with  the  item  to  which  it  is  most  nearly  re- 
lated. The  most  important  point  is  that  every  dollar 
spent  should  be  charged  under  some  one  of  the  select- 
ed headings. 

The  sum  of  the  costs  reached  in  this  way,  divided 
by  the  quantities  in  the  final  estimate,  gives  new  unit 
prices  which  are  weighted  to  include  all  the  minor 
items.  Applying  these  unit  prices  to  the  main  items 
of  the  proposed  work  gives  a  basis  for  preliminary  es- 
timate. 

As  illustrations  of  these  methods,  take  the  case  of 
pipe-laying.  The  trenching,  the  lead,  the  cast  iron 
pipe,  the  teaming  and  incidental  expenses  may  all  be 
lepresented  by  separate  items  in  the  final  estimate 
that  serves  as  a  basis.  These  can  obviously  be  con- 
solidated into  a  single  item  per  lineal  foot  of  pipe  of  a 
given  size.  In  this  process  the  price  for  pipe  is 
weighted  to  include  the  other  expenses  that  naturally 
go  with  it.  The  process  may  be  carried  further  and 
the  pipe  still  loaded  to  include  the  gates,  the  hydrants 
and  all  auxiliary  structures. 

In  a  similar  way  the  cost  of  the  reinforcing  and  of 
the  forms  for  concrete  construction  first  stated  as  sep- 
arate items,  may  be  consolidated,  and  all  the  different 
classes  of  concrete  may  be  brought  into  one  so  that 
a  unit  price  for  masonry  includes  reinforcing  and 
forms,  and  all  the  appurtenances  that  go  with  the  ma- 
sonry structures. 

In  estimating  the  cost  of  sand  filters  the  writer  has 
for  years  divided  the  whole  cost  of  the  construction 
into  four  parts,  as  follows : 

(1)  Excavation  and  earth  work. 

(2)  Masonry. 

(3)  Filtering  materials. 

(4)  Piping  and  auxiliaries. 

The  cost  of  each  plant  built  worked  out  in  this  way 
on  a  uniform  basis  affords  a  basis  for  rapid  and  accur- 
ate comparisons,  and  allows  the  data  to  be  applied  in 
making  preliminary  estimates  for  new  work  where  the 
prime  conditions  of  construction  are  known  with  com- 
paratively little  chance  of  large  error. 

Weighted  unit  prices  of  this  kind  must  be  carefully 
obtained  and  can  only  be  used  with  caution.  The 
amount  of  weighting  must  always  be  kept  clearly  in 
mind  by  those  who  use  them.  When  properly  de- 
duced and  used,  they  afford  an  extremely  useful  and 
rapid  method  of  approximating  the  cost  of  many  struc- 
tures. 

The  Ratio  Method 

There  are  many  cases  where  the  system  of  weighted 
unit  prices  cannot  be  used  because  the  schedules  in 
the  final  estimates  that  serve  as  a  base  are  in  such  form 
that  unit  prices  cannot  be  deduced  from  them.     For 


example,  there  are  many  cases  where  the  amount  and 
character  of  work  are  known  and  the  total  cost  of  the 
work  is  known,  but  there  is  no  way  of  sub-dividing  it 
between  the  different  items.  To  compare  the  costs  o* 
different  pieces  of  work  with  each  other,  and  to  get 
a  basis  for  estimating  the  probable  cost  of  other  sim- 
ilar work  is  then  much  more  difficult. 

A  method  of  reaching  an  approximate  and  useful 
solution  of  this  problem  is  one  which  may  be  called 
the  ratio  method.  A  schedule  is  made  of  a  limited 
number  of  items  of  work  which  represent  the  greater 
part  of  the  construction  in  the  several  cases.  A  simple 
schedule  of  unit  prices  is  then  formed  corresponding 
to  the  units.  One  fixed  price  is  assumed  for  each  kind 
of  work.  The  price  assumed  should  be  a  reasonable 
one,  but  precision  is  not  to  be  expected  and  a  round 
figure  may  always  be  used.  The  amount  of  work  un- 
der each  item  in  each  job  is  ascertained  and  the  as- 
sumed prices  are  applied  to  them.  The  sum  of  the 
amounts  for  each  job  represents  what  that  job  would 
have  cost  at  the  assumed  prices.  A  comparison  be- 
tween the  actual  cost  and  the  cost  at  the  assumed 
prices  gives  an  idea  of  the  relative  economy  of  the 
work.  It  may  be  found,  for  example,  that  one  piece 
of  work  cost  20  per  cent,  more  than  the  amount  ob- 
tained by  applying  the  assumed  prices ;  another  piece 
of  work  cost  12  per  cent,  more  and  a  third,  7  per  cent, 
less.  When  the  records  of  a  number  of  known  pieces 
of  work  are  compared  in  this  way,  it  furnishes  a  basis 
for  making  a  preliminary  estimate  for  work  of  the  same 
class.  In  doing  this  the  quantities  for  the  proposed 
work  are  ascertained,  the  base  prices  are  applied  to 
them  and  a  ratio  by  which  the  sum  so  reached  is  to 
be  increased  or  diminished  is  ascertained  by  considera- 
tion of  the  ratios  actually  found  to  have  been  obtained 
in  the  jobs  for  which  cost  records  are  at  hand. 

In  arriving  at  the  ratio  to  be  used  the  engineer  will 
compare,  perhaps  in  his  mind  and  without  written 
schedules,  the  ease  or  difficulty  of  the  proposed  work 
as  compared  with  the  ease  or  difficulty  of  the  various 
works  which  served  as  a  base ;  will  take  into  account 
the  known  or  assumed  efficiency  or  lack  of  efficiency 
in  the  execution  of  the  several  pieces  of  work  from 
which  his  basic  data  were  derived,  and  will  reach  an 
estimate  of  the  addition  or  subtraction  to  be  made  to 
or  from  the  base  price  in  each  case. 

This  method  is  commonly  combined  with  the  pre- 
ceding. That  is  to  say,  the  base  prices  are  usually 
loaded  prices. 

This  method  affords  a  convenient  and  efficient 
method  of  comparing  the  relative  costs  of  different 
works  where  the  loaded  unit  price  method  cannot  be 
applied  and  in  experienced  hands  it  affords  a  rapid  and 
reliable  method  of  making  preliminary  estimates  upon 
many  classes  of  structures. 

Extra  Cost  of  Novel  Designs 

Work  on  novel  designs  commonly  costs  more  than 
work  following  standard  designs.  This  is  true  even 
when  well  tried  methods  are  first  introduced  in  new 
places.  Such  work  may  be  too  small  to  attract  bid- 
ders from  a  distance.  The  iinit  cost  will  then  overrun 
anticipated  prices.  .An  under  estimate  of  cost  is  fre- 
quently made  on  work  because  the  estimator  fails  to 
realize  what  a  great  effect  familiarity  with  the  meth- 
ods of  performing  work  has  upon  the' cost.  To  realize 
this  one  has  but  to  think  of  the  difference  between 
present  methods  and  costs  of  building  tunnels  and  sub- 
ways and  deep  foundations,  and  the  methods  and 
costs  of  only  IS  or  20  years  ago.   Not  only  is  the  risk 
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which  the  contractor  takes  now  less  but  methods  which 
have  been  thoroughly  tried  out  are  at  his  disposal  as 
well  as  experienced  foremen  and  laborers  to  do  the 
work  more  economically.  For  a  structure  of  new  or 
novel  design  much  caution  in  using  i)rices  that  may 
be  standard  on  other  kinds  of  work  must  be  used. 

Small  Jobs  Cost  More  in  Proportion  than  Large  Ones 

Another  common  cause  of  under  estimating  costs 
is  the  use  of  figures  on  large  pieces  of  work  for  esti- 
mating small  work.  The  engineer  often  overlooks 
the  large  cost  of  overhead  charges,  the  waste  of  labor 
and  the  cost  of  plant  caused  by  organizing  a  force  to 
])crform  a  small  ])iece  of  w(jrk.  He  too  often  forgets 
that  for  small  work  the  work  must  be  done  by  less 
efficient  methods  or  the  cost  of  plant  prohibits  the  use 
of  expensive  machines.  I'erhaps  the  most  common 
case  of  such  under-estimating  is  where  the  job,  al- 
though a  large  one  in  the  aggregate,  consists  of  many 
small  pieces  of  work  of  widely  varied  character.  Such 
a  job  is  troublesome  and  costly  for  the  contractor  and 
the  experienced  man  knows  it  and  puts  in  a  corres- 
])onding  bid. 

It  must  be  remembered  that  bids  follow  the  law 
of  supply  and  demand ;  the  general  slackness  in  con- 
struction work  calls  out  bidders  and  low  prices.  The 
condition  of  the  money  market,  the  cost  of  materials  ■ 
and  the  general  opinion  of  the  condition  of  contract 
work  are  of  course  matters  of  much  importance.  It 
seems  scarcely  necessary  to  say  that  the  engineer 
should  know  where  and  how  the  contractor  is  to  ob- 
tain his  materials  and  have  a  fairly  definite  idea  of  the 
cost  either  in  dollars  and  cents  or  as  a  comparative 
figure  to  other  work. 

The  engineer  in  estimating  should  try  to  look  at 
the  work  from  the  standpoint  of  the  contractor, 
should  try  to  remember  that  no  work  runs  as  smooth- 
ly along  as  the  contractor  wishes,  that  labor  condi- 
tions and  other  matters  often  spoil  the  best  laid  plans. 
He  should  endeavor  to  keep  in  mind  the  various  work 
he  has  watched  or  performed  and  the  numerous  times 
when  unexpected  conditions  added  largely  to  the  cost. 

Generally  speaking,  estimates  on  proposed  work 
by  men  of  limited  experience  are  too  low,  yet  it  is 
not  unusual  fof  an  engineer  to  be  so  impressed  with 
the  difficulty  of  a  piece  of  work  that  he  overestimates 
the  actual  cost  and  it  is  more  common  to  find  that 
he  has  overestimated  the  bids  of  the  contractors. 

It  is  of  much  value  to  have  two  methods  of  arriv- 
ing at  estimates.  If  an  independent  check  method  can 
be  made  even  though  a  rough  one,  a  failure  of  the  two 
results  to  agree  often  leads  to  the  discovery  of  serious 
errors  in  the  application  of  one  or  the  other  method. 
Conditions  of  Success  in  Estimating 

One  of  the  first  requisites  for  successful  estimat- 
ing is  a  fair  and  unprejudiced,  and  moderately  pessi- 
mistic mind.  The  estimator  must  be  alert  for  new 
and  cheaper  processes  and  methods,  and  conservative- 
ly sceptical  concerning  their  merits.  Moreover,  a  suc- 
cessful estimator  must  have  had  experience  in  actual 
construction.  As  a  general  rule  an  engineer  should 
not  make  an  estimate  for  a  structure  that  he  would 
not  know  how  to  build. 

Next,  as  a  requisite  to  successful  estimating,  may 
be  mentioned  a  broad  basis  of  cost  records  of  actual 
work,  more  or  less  similar  to  that  for  which  estimates 
are  to  be  made.  A  good  and  safe  method  of  using  tiie 
cost  data  and  adjusting  it  for  application  to  new  con- 
ditions is  equally  important. 

.\nd,  finally,  the  estimator  must  have  the  will  to 


refuse  to  make  estimates  for  work  that  he  does  not 
understand. — Engineering  and  Contracting. 


Constructional  features  of  the  B.C.  Division 
of  the  Canadian  Northern  Pacific  Railway 

THE  total  length  of  the  main  line  of  the  above 
railway  in  British'  Columbia  is  five  hundred 
miles.  Approximately  sixty  miles  remain  to 
be  graded.  The  principal  contractors  are  the 
Northern  Construction  Company,  who  have  the  sec- 
tion from  Port  Mann  to  Hope  and  who  are  also  asso- 
ciated with  the  line  from  Hope  to  Kamloops  and  from 
Kamloops  to  Ycllowhcad"  Pass.  In  all,  between  Port 
Mann  and  Yellowhead  Pass,  there  are  fifteen  divisions. 
The  length  of  the  division  is  determined  by  the  diffi- 
culty of  the  work.  The  divisions  range  from  thirty  to 
sixty  miles  in  length.  During  the  winter  months  the 
maximum  survey  force  was  180  men.  No  great  diffi- 
culty was  encountered  owing  to  weather  conditions  ex- 
cept in  the  Eraser  and  Thompson  canyons,  where 
.work  was  carried  on  under  extreme  danger  (jn  accoimt 
of  the  rock  and  clay  bluffs. 

The  ruling  west-bound  grade  is  4/10  of  1  per  cent., 
compensated,  and  extends  for  fourteen  miles.  The  rul- 
ing east-bound  grade  is  seven-tenths.  The  heaviest 
cost  for  a  single  mile  of  grading,  exclusive  of  tunnels, 
track  work  or  structures,  was  $198,000,  the  yardage  re- 
presented being  rather  more  than  240,000  cu.  yds.  The 
length  of  rock  fill  in  the  Eraser  River  bay  at  the  west 
end  of  the  Sumas  Mountain  is  .500  ft.,  representing  49,- 
500  cu.  yds.  The  width  of  the  Thomp.son  slide,  where 
the  Canadian  Northern  Pacific  railway  crosses,  is  ap- 
proximately 500  ft.  At  this  point  over  100,000  cu.  yds. 
were  taken  down.  Monitors  (manufactured  by  the 
Phoenix  Iron  Works,  Portland,  Ore.)  with  ly^  in.  to 
4  in.  diameter  nozzles  were  used.  The  water  pressure 
was  120  lbs.  per  square  inch.  The  water  was  supplied 
from  12  in.  and  14  in.  pipes  from  a  creek  distant  about 
a  half  mile  from  the  work. 

Where  the  work  was  carried  on  over  the  Grand 
Trunk  Pacific  in  the  vicinity  of  Moose  Lake,  six  tres- 
tles, located  about  1,000  ft.  apart,  were  erected  for  the 
purpose  of  taking  care  of  the  material. 

In  all  there  are  44  tunnels  in  British  Columbia  be- 
tween Port  Mann  and  Yellowhead  Pass.  The  total 
length  of  these  tunnels  is  23,704  ft.,  the  construction 
having  been  chiefly  through  solid  rock.  A  large  pro- 
portion of  the  tunnels  required  timber  lining. 


At  the  annual  meeting  of  the  Canadian  P'airbanks- 
Morse  Company,  Montreal,  last  week,  the  president, 
Mr.  H.  J.  Fuller,  expressed  the  opinion  that  the  busi- 
ness situation  in  Canada,  which  had  resulted  from  the 
over-exploitation  of  lands  and  real  estate,  had  re-acted 
to  a  healthy  basis.  Undoubtedly  the  country  would 
have  to  go  through  a  trying  period  of  re-adjustment, 
but  with  the  gradual  easing  of  the  money  situation  and 
the  continuous  flow  of  emigration  there  could  be  no 
question  as  to  the  ultimate  future  of  the  country.  The 
Fairbanks-Morse  Company's  net  profit  for  1913  was 
$224,792. 


.A  brick  that,  experts  declare,  was  absorbed  by  na- 
tural growth  round  it  two  htuidred  years  ago.  has  been 
found  in  a  beech  tree,  computed  to  be  five  hundred 
years  old,  wiiich  has  just  been  felled  at  Shardeloes, 
.Amersham. 
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Specifications  for  Reinforced  Concrete  Highway 

Bridges  and  Culverts 


TH  E  followinj^  recommendations  were  submitted 
to  the  American  Concrete  Institute,  at  its  re- 
cent annual  convention  in    Chicago,    by    the 
Committee  on  Reinforced  Concrete  Highway 
Bridges  and  Culverts.     These  recommendations  were 
submitted,  not  as  final,  but  merely  as  preliminary  sug- 
gestions, in  the  hope  of  bringing  out  the  discussion  of 
doubtful  points  and   information  regarding  questions 
which  the  committee  could  not  answer. 
Dead  Loads 
The  following  are  given   as   average  weights   per 
cubic   foot  of  the    materials    mentioned,    but    if    the 
weights  of  the  materials  to  be  actually  used  are  de- 
finitely known  to  be  difi^erent  from  those  given,  the  cor- 
rect weights  should  be  used : 

Lbs. 
Materials  per  cu  ft. 

Earth  filling 110 

Plain  concrete 150 

Reinforced  concrete 155 

Steel 490 

Cast  iron 450 

Vitrified  brick 140 

Common  brick 125 

Granite  and  limestone  masonry 165 

Sandstone 160 

Macadam-Telford 150 

Pine,  fir,  etc 43 

Oak  and  yellow  pine 48 

Creosoted  timber 60 

The  weight  imposed  by  earth  filling  should,  in  ordi- 
nary cases,  be  considered  as  includine  all  filling  in- 
cluded between  vertical  planes  passing  through  the 
faces  of  the  abutments. 

If,  however,  the  height  of  the  fill  exceeds  about 
two-thirds  the  distance  face  to  face  of  the  abutments, 
the  live  load  may  be  neglected  and  a  very  considerable 
proportion  of  the  weight  of  the  filling  considered  will 
be  supported  by  friction  between  it  and  the  approach 
filling.  The  amount  of  load  thus  transmitted  is  great- 
ly affected  by  the  cohesion  of  the  soil,  of  which  there 
is  nearly  always  more  or  less. 

This  whole  subject  requires  further  investigation. 
Live  Loads 

Class  "A"  Bridges.— Main  thoroughfares  leading 
from  large  towns. 

In  view  of  the  extensive  introduction  of  the  heavy 
motor  trucks  and  traction  engines,  and  the  probable 
general  use  of  such  vehicles  in  the  future,  it  is  recom- 
mended that  bridsres  on  main  thoroughfares  and  other 
roads  which  are  likely  to  be  used  for  heavy  hauling, 
be  designed  to  carry  20-ton  trucks,  with  axles  about  10 
ft.  center  to  center,  14  tons  on  rear  axle  and  6  tons  on 
fore  axle;  wheels  about  5  ft.  center  to  center.  Outside 
of  the  large  cities  it  is  recommended  that  only  one 
such  vehicle  be  assumed  to  be  on  the  bridp-e  at  anv 
one  time,  the  likelihood  of  more  than  one  being  on  the 
bridge,  in  a  position  to  produce  maximum  stresses  at 
the  same  time,  is  so  remote  that  this  assumption  is 
considered  as  occupying  only  the  ordinary  width  of  the 
road,  about  8  ft.  in  width  and  about  3S  ft.  in  length. 
Congested  traffic  of  heavily  loaded  wagons  or  motor 
trucks  will  rarely  impose  a  load  of  more  than  100  lbs. 


per  square  foot,  over  a  considerable  area.  The  above 
mentioned  20-ton  truck  gives  a  load  of  about  140  lbs. 
per  square  foot  on  the  area  actually  occupied,  but  it  is 
considered  extravagant  to  assume  that  a  large  bridge 
is  covered  with  such  heavy  loads.  A  load  of  100  lbs. 
per  square  foot  is  thought  ample  to  assume  for  the 
loading  of  spans  more  than  60  ft.  long,  in  designing 
the  trusses  or  main  girders.  It  is  thought  to  be  safe  to 
reduce  this  assumed  load  in  the  case  of  longer  spans, 
to  the  following  values : 

Assumed 

load,  lbs. 

Length  of  span,  ft.  per  sq.  ft. 

80 90 

100 80 

125 75 

300  and  over 70 

With  all  intermediate  spans  in  proportion. 

The  greatest  load  that  is  liable  to  be  imposed  on 
a  bridge  sidewalk  occurs  when  there  is  some  excite- 
inent  in  the  neighborhood,  which  attracts  a  large 
crowd,  and  for  which  the  bridge  affords  an  especially 
good  point  of  view.  In  that  case  the  crowd  forms  a 
compact  mass,  against  the  railing,  not  more  than  4  ft. 
deep,  making  a  load  seldom  exceeding  100  lbs.  per 
square  foot  over  a  very  considerable  space.  The  re- 
maining portion  of  the  sidewalk  may  be  covered  by  a 
moving  crowd  which  can  scarcely  weigh  more  than 
40  lbs.  per  square  foot.  It  may  be  advisable,  some- 
times, to  so  design  sidewalk  slabs  that  if  a  street  car 
or  motor  truck  accidentally  gets  upon  the  sidewalk  it 
will  not  go  through.  Such  accidents  are  so  rare  that 
it  is  thought  safe  to  allow  materials  to  be  stressed 
somewhat  beyond  the  elastic  limit  in  such  cases. 

Class  "B"  Bridges. — Although  it  is  impossible  to 
determine  beforehand,  especially  in  the  newer  parts 
of  the  country,  whether  any  given  road  is  to  be  used 
for  heavy  traffic,  it  seems  extravagant,  at  least  in  the 
case  of  larger  spans,  to  design  bridges  to  carry  much 
heavier  loads  than  can  be  expected  to  come  upon  them. 
It  is  recommended  that  bridges  of  this  class  be  design- 
ed to  carry  15-ton  trucks,  with  axles  10  ft.  apart,  5 
tons  on  the  front  and  10  tons  on  the  rear  axle.  This 
will  allow  for  a  considerable  overloading  of  existing 
motor  trucks.  It  is  further  recommended  that  only 
one  truck  be  assumed  to  be  on  the  bridge  at  one  time, 
in  designing  the  floor  system,  that  it  be  assumed  to 
cover  a  width  of  8  ft.  and  a  length  of  35  ft.  and  that  the 
remainder  of  the  bridge  is  covered  with  a  load  of  about 
90  lbs.  per  square  foot  for  spans  up  to  60  ft. 

The  longer  spans,  the  trusses  and  main  girders 
should  be  designed  for  the  following  loads : 

Assumed 

load,  lbs. 

Length  of  span,  ft.  per  sq.  ft. 

80 80 

100 70 

125    65 

150 60 

300  and  over 55 

Sidewalks  should  be  designed  to  carry  the  same 
loads  as  in  the  case  of  Class  "A"  bridges. 

Special  Bridges. — City  bridges  and  bridges  carry- 
ing traffic  connected  with  mines,  quarries,  lumber  re- 
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gions,  mills,  manufactories,  etc.,  require  special  con- 
sideration and  should  of  course  be  designed  to  carry 
any  load  which  can  reasonably  be  expected  to  pasd 
over  them,  bearing  in  mind  the  likelihood  of  heavy 
traction  engines  and  motor  trucks  coming  into  ex- 
tensive use  in  the  not  distant  future. 

Stringer  Loading. — The  maximum  stress  in  a 
stringer,  due  to  a  wheel  load,  occurs  evidently  when 
the  wheel  is  directly  over  it.  It  is  not  thought  proper 
to  assume  any  distribution  of  the  load  to  adjacent 
stringers,  unless  the  bottom  reinforcement  in  the  slal) 
is  made  continuous.  In  that  case  the  distribution  is 
proportional  to  the  relative  stiffness  of  the  slab  and 
the  stringers,  said  stiffness  being  proportional  to  the 
moments  of  inertia  multiplied  by  the  modulus  of  elas- 
ticity of  materials,  and  inversely  proportional  to  the 
cube  of  the  span.  In  determining  this  distribution,  due 
account  must  be  taken  of  the  fact  that  deflection  of 
the  slab  decreases  toward  the  end  of  the  stringers, 
and  also  of  the  fact  that  whatever  load  is  carried  to  the 
adjacent  stringers  deflects  them  also.  It  is  therefore 
recommended  that  wherever  practicable  the  bottom  re- 
inforcement of  slabs  be  more  continuous  over  the 
stringers. 

Slab  Loading. — The  distribution  in  a  direction  par- 
allel to  the  supports  of  a  concentrated  load  resting  on 
a  slab,  supported  at  two  opposite  edges  only,  evidently 
depends  upon  the  same  principles  as  those  mentioned 
under  "Stringer  Loading."  The  main  difference  being 
that  what  corresponds  to  the  stringer  in  the  former  case 
is  of  indefinite  width  in  the  present  case.  Adequate 
theoretical  investigations  of  this  question  appear  to  be 
lacking.  For  the  present  it  seems  fair  to  assume  tliat 
the  distribution  each  side  of  a  concentrated  load  is 
equal  to  about  one-third  the  length  of  the  span,  and 
that  the  cross  reinforcement  should  be  designed  ac- 
cordingly, which  would  require  it  to  have  an  area  of 
at  least  one-half  of  the  principal  reinforcement.  The 
distribution  pf  a  concentrated-  load  through  earth  fill- 
ing on  the  top  of  a  slalj  does  not  appear  to  be  very 
well  understood. 

Bridges  'Carrying  Electric  Cars. — Electric  traction 
is  still  in  its  infancy  and  nobody  is  able  to  forecast 
its  future  development.  It  seems  probable,  however, 
that  it  will  not  be  profitable  to  run  cars  weighing  more 
than  50  tons  each,  at  a  speed  that  would  be  permitted 
on  any  public  road.  If  very  high  speeds  are  desired, 
the  traction  company  will  doubtless  be  required  to 
operate  over  its  own  right-of-way.  It  is  recommended 
that  bridges  carrying  either  urban  or  interurban  elec- 
tric cars  be  designed  to  carry  50-ton  cars  on  two  trucks, 
spaced  30  ft.  centre  to  centre,  each  truck  having  two 
axles  spaced  7  ft.  centre  to  centre.  The  committee 
sees  no  reason  for  changing  the  customary  practice  of 
assuming  that  an  axle  load  is  distributed  over  three 
ties. 

Loading  on  Arches. — The  deflection  of  an  arch  be- 
ing much  less  than  that  of  a  beam  of  the  same  length, 
the  method  recommended  for  determining  the  lateral 
distribution  of  a  concentrated  load  over  arch  sheeting 
appears  to  be  different  from  the  distribution  over  flat 
slabs.  It  seems  doubtful  if  the  distribution  in  each 
direction  can  be  greater  than  twice  the  thickness  of 
the  arch  sheeting.  This  question  should  be  investi- 
!.rated. 

Stresses  in  Arches. — .\s  all  arches  that  are  not  pro- 
vided with  hinges  act  as  elastic  arches  until  cracks  are 
formed,  due  to  excessive  tension  at  some  point  or 
points  in  the  concrete,  it  is  manifestly  proper  to  cal- 


culate the  stresses  in  them  according  to  the  elastic 
theory. 

As  concrete  is  a  very  poor  conductor  of  heat,  it  is 
not  thought  necessary  in  calculating  reinforced  con- 
crete arches  to  assume  so  much  variation  in  tempera- 
ture as  is  usual  in  designing  steel  structures,  although 
the  outside  layers  of  concrete  are  of  nearly  the  same 
temperature  as  the  surrounding  air,  and  those  layers 
are  stressed  more  heavily  than  any  of  the  others.  It 
is  thought  that  an  extreme  variation  of  about  80  deg. 
1''.  in  the  northern  states  is  sufficient  to  allow  for,  in 
any  case,  and  that  can  be  reduced  if  the  arch  ring  is 
thicker  or  if  there  is  much  earth  filling  in  the  spandrels. 

Bearing  Power  of  Piles 

The  usual  formula  for  the  safe  bearing  power  of 
wooden  piles  is: 

2WH 

B  = 

S  +  1 
in  which 

VV  =  weight  of  hammer  in  pounds. 
H  =  weight  of  fall  of  hammer  in  feet. 
S  =  penetration  in  inches  per  blow,  average  of  last 
few  blows. 

If  reinforced  concrete  piles  are  molded  before  be- 
ing driven,  the  head  of  the  pile  is  usually  cushioned 
more  or  less  and  the  pile  is  generally  much  heavier 
in  proportion  to  the  weight  of  the  hammer  than  is  the 
case  with  wooden  piles.  It  is  recommended  that  tl'c 
hammer  should  be  at  least  as  heavy  as  the  pile. 

If  concrete  piles  are  molded  in  place,  measures 
should  1)6  taken  to  prevent  damage  to  them  by  the 
driving  of  neighboring  piles  or  otherwise. 

Bearing  Power  of  Soils 

This  subject  is  under  investigation  by  a  committee 
from  the  American  Society  of  Civil  Engineers.  It  may 
be  some  years  before  their  final  report  is  submitted 
and  even  that  will  be  subject  to  revision  from  time  to 
time,  as  human  knowledge  is  extended.  In  the  mean- 
time the  committee  would  submit  the  following  pre- 
liminary table : 

Safe  bearing 
power 

Material  tons  per  sq.  ft. 

Quicksands   and  wet   soils 0.1  to       1.0 

Dry  earth,  according  to  depth  below  surface.     1       to       3 

Moderately  dry  clay,  confined 2      to      4 

Dry  stiff  clay 4       to      6 

Sand  confined 2       to       6 

Sand  compact  and  cemented 4      to      8 

Gravel  cemented 8       to     12 

Rock 25       to  200 

Foundations  should  be  carried  down  below  frost 
unless  they  are  on  rock  and  thoroughly  drained.  Soil 
that  contains  the  roots  of  plants  is  generally  compress- 
ible. Undisturbed  soil  is  much  less  compressible  than 
filing  or  similar  soil,  even  though  it  has  been  in  place 
many  years.  The  bearing  power  of  .sand,  gravel  and 
dry  clay  increases  rapidly  with  the  depth  below  the 
surface  of  the  ground.  None  but  the  smallest  struc- 
tures should  be  founded  on  earth  filling. 

The  pressure  of  earth  against  abutments,  wingwalls 
and  retaining  walls  varies  so  widely  with  the  character 
and  condition  of  the  earth  in  question,  that  nothing 
more  than  a  few  general  suggestions  can  be  given.  It 
is  hoped  that  the  committee  from  the  Society  of  Civil 
Engineers,  which  is  studying  the  bearing  power  of 
soils,  will  take  up  this  subject  also.  In  ordinary  cases 
where  the  filling  is  well  drained  its  pressure  will  sel- 
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dom  be  more  than  that  of  a  liquid  weighing  25  lbs.  per 
cubic  foot,  and  is  frequently  much  less.  The  pressure 
due  to  land  slides  is  often  several  times  this  amount. 
If  the  filling  is  clayey  and  is  allowed  to  become  water- 
logged, its  lateral  pressure  is  greatly  increased.  The 
efTect  of  the  freezing  of  the  filling  must  also  be  con- 
sidered. 

Required  Waterway 
The  usual  formula  for  a  waterway  for  culverts  is: 
a  =  C  AK 
in  which 

a  =  required  area  of  culvert  in  square  feet. 
A  =  drainage  area  in  acres. 

C  =  a  constant,  depending  on  the  length  and  char- 
acter of  the  drainage  area  and  may  vary  from 
about  0.3  to  2.0  in  regions  where  the  mean  an- 
nual rainfall  is  about  SO  ins. 


Waterproofing  Masonry 

A  comprehensive  report  of  forty-eight  pages  on 
waterproofing  masonry,  the  results  of  five 
years  of  investigation,  was  submitted  at  the 
recent  annual  meeting  of  the  American  Rail- 
way Engineering  Association  by  the  committee  on  ma- 
sonry. The  committee  discusses  coatings,  membranes, 
integrals  and  watertight  concrete  construction,  and 
include  five  pages  of  diagrams  showing  methods  of 
waterproofing  bridge  floors  of  various  types,  arches, 
subways,  expansion  joints,  etc.  The  following  con- 
clusions are  recommended  for  adoption  in  the  "Man- 
ual" : 

1.  Watertight  concrete  may  be  obtained  by  proper 
design,  reinforcing  the  concrete  against  cracks  due  to 
expansion  and  contraction,  using  the  proper  propor- 
tions of  cement  and  graded  aggregates  to  secure  the 
filling  of  voids  and  employing  proper  workmanship 
and  close  supervision. 

2.  Membrane  waterproofing,  of  either  asphalt  or 
pure  coal-tar  pitch  in  connection  with  felts  and  bur- 
laps, with  proper  number  of  layers,  good  materials 
and  workmanship  and  good  working  conditions,  is 
recommended  as  good  practice  for  waterproofing  ma- 
sonry, concrete  and  bridge  floors. 

3.  Permanent  and  direct  drainage  of  bridge  floors 
is  essential   to  secure  good   results   in   waterproofing. 

4.  Integral  methods  of  waterproofing  concrete  have 
given  some  good  results.  Special  care  is  required  to 
proportion  the  concrete  properly,  mix  thoroughly  and 
deposit  properly  so  as  to  have  the  void-filling  com- 
pounds do  the  required  duty;  if  this  is  neglected,  the 
value  of  the  compounds  is  lost  and  their  waterproof- 
ing effect  detroyed.  Careful  tests  should  be  made  to 
ascertain  the  proper  proportions  and  effectiveness  of 
such  compounds. 

Integral  compounds  should  be  used  with  caution, 
their  chemical  action  on  the  concrete  being  ascertained 
as  well  as  their  effect  on  its  strength.  As  a  general 
rule,  integral  compounds  are  not  recommended,  since 
the  same  results  as  to  watertightness  can  be  obtained 
by  adding  a  small  percentage  of  cement  and  properly 
grading  the  aggregate. 

5.  Surface  coatings,  such  as  cement  mortar,  asphalt 
or  bitulithic  mastic,  if  properly  applied  to  masonry  re- 
inftjrced  against  cracks  produced  by  settlement,  ex- 
pansion and  contraction,  may  be  successfully  used  for 
waterproofing  arches,  abutments,  retaining  walls,  re- 
servoirs and  similar  structures ;  for  important  work 


under  high  pressure  of  water  these  cannot  be  recom- 
mended for  all  conditions. 

6.  Surface  brush  coatings,  such  as  oil  paints  and 
varnishes,  are  not  considered  reliable  or  lasting  for 
waterproofing  of  masonry. 


J.  W.  B.  Blackman  on  Town  Planning 

TOWN  planning  was  the  subject  of  an  interest- 
ing paper  by  J.  VV.  B.  Blackman,  City  Engi- 
neer of  New  Westminster,  presented  before 
the  Vancouver  Branch  of  the  Canadian  So- 
ciety of  Civil  Engineers  on  March  17.  Mr.  Blackman 
showed  how  the  science  of  town  planning  had  taken 
hold  of  Canada  since  the  passing  of  the  Town  Plan- 
ning Act  by  Great  Britain  in  1909.  On  April  20,  1912, 
the  Dominion  Government  granted  to  New  Brunswick 
an  Act  Relating  to  Town  Planning,  while  during  the 
last  session  of  the  provincial, government,  at  Victoria, 
B.C.,  a  clause  was  embodied  in  the  new  Municipal  Act 
giving  cities  the  power,  with  the  consent  of  two- 
thirds  of  the  ratepayers,  to  pass  bylaws  for  town  plan- 
ning. Quite  recently  Vancouver  has  been  consider- 
ing a  scheme  for  a  new  civic  centre.  Mr.  Blackman 
touched  upon  the  more  important  points  in  town 
planning,  urging  particularly  common-sense  limita- 
tions as  to  the  height  and  character  of  buildings.  In 
Canada  and  the  United  States,  he  contended,  our  sky- 
scrapers were  the  greatest  enemy  to  the  public  health. 
Mr.  Blackman  cited  the  death  rates  of  a  number  of 
the  larger  cities  of  the  world  and  compared  them  with 
those  of  a  number  of  the  garden  cities,  and  the  com- 
parison was  most  illuminating.  The  death  rate  at 
New  Orleans,  for  instance,  is  22.6  per  thousand,  while 
at  Port  Sunlight,  in  England,  it  is  only  9.0  per  thous- 
and, and  at  Letchworth,  England,  still  lower — only 
4.8.  The  death  rate  at  San  Francisco  is  20.9,  at  New 
York  19,  Paris  18.2,-  Berlin  18.3  and  at  London  16.9. 
European  countries  generally  are  taking  steps  to  pre- 
vent the  physical  deterioration  of  the  race  through 
lack  of  air,  sunlight  and  sanitation.  Australia's  ex- 
ample in  laying  out  the  new  Capital  was  to  be  com- 
mended and  the  example  was  one  for  Canada  to  con- 
template. Mr.  Blackman  made  a  strong  plea  for  diag- 
onal streets  and  deplored  the  square  block  plan  which 
had  been  followed  in  certain  cities.  One  of  the  dangers 
in  replanning  a  town  or  city  lay  in  destroying  the 
individuality  that  it  possessed.  The  individuality  of  a 
place  should  be  preserved  and  cultivated  in  the  same 
way  as  per,sonal  individuality.  This  virtue  of  indi- 
viduality, particularly  noticeable  in  the  o'.der  cities, 
was  illustrated  by  lantern  slides  showing  a  number  of 
European  cities.  The  whole  paper  was  copiously  il- 
lustrated. 


The  Cooke  Construction  Company,  the  contractors 
engaged  in  the  work  of  widening  the  Montreal  aque- 
duct, a  contract  involving  the  expenditure  of  some  two 
and  a  half  million  dollars,  were  ordered  to  cease  oper- 
ations last  week  by  the  city  engineer,  Mr.  Janin,  act- 
ing on  the  instructions  of  the  controllers.  The  reason 
given  is  that  the  company  in  its  excavation  work  in 
the  rock  sections  had  been  endangering  the  founda- 
tions of  the  embankment  of  the  aqueduct.  The  Cooke 
Construction  Company  had  complete  equipment  and  a 
large  staff  of  men  on  the  ground  and  it  is  regarded  as 
certain  that  a  series  of  law  suits  will  follow  the  can- 
cellation of  the  contract.  Mr.  Henry  R.  Lordly,  the 
engineer-in-charge  of  the  Lachine  Canal  made  an  in- 
dependent examination  of  the  work  for  the  city. 
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Bricks  AND 
Brickwork 


Bonds  in  Brick  Work 

SI''V11RAI.  of  the  l)(in(ls  that  are  now  employed  in 
exterior  brick  work  are  described  in  an  inter- 
esting article  by  H.  I).  ]""berlien.  He  says  the 
most  common  bond,  in  fact,  almost  the  only  one 
employed  during  a  great  part  of  the  Nineteenth  Cen- 
tury, is  the  running  bond,  in  which  all  the  courses 
are  composed  of  "stretchers,"  that  is  to  say,  brick  laid 
lengthwise,  the  only  "headers"  or  endwise  brick  vis- 
ii)le  being  at  the  window  jambs,  at  the  starting  of 
piers  and  pilasters  and  in  straight  header  courses  at 
more  or  less  frequent  intervals  where  their  use  is 
made  obligatory  by  the  local  building  laws  to  tie  the 
face-wall  to  the  i)acking.  Each  course  breaks  joints 
vertically  with  the  courses  immediately  above  and 
below.  Running  bond  is  perhaps  the  simplest  and 
certainly  the  least  interesting  and  artistic  way  of  lay- 
ing brick  and  has  little  to  commend  it  except  consider- 
ations of  economy. 

The  Flemish  bond,  in  which  every  course  consists 
of  alternate  headers  and  stretchers  is,  after  the  run- 
ning bond,  the  one  we  most  commonly  meet  with,  hav- 
ing been  generally  used  in  our  brick  buildings  of  Col- 
onial date,  in  which  tiie  black  header  and  red  stretcher 
effect  is  so  often  noticeable.  Flemish  bond  is  con- 
structionally  honest,  artistics  and  satisfying,  and  its 
almost  universal  employment  in  modern  building  of 
Colonial  style  cannot  be  too  strongly  commended. 

The  double-stretcher  Flemish  bond,  as  its  name 
denotes,  consists  of  two  stretchers  together,  fol- 
lowed by  a  single  header  in  all  courses,  the  headers 
being  laid  above  the  joints  between  the  two  stretchers 
in  the  course  next  below.  It  is  coming  more  and  more 
into  vogue  in  America  and  has  been  used  in  some  of 
our  largest  buildings  with  signal  success. 

For  the  vertical  joints  between  the  contiguous 
stretchers  mortar  colored  to  exactly  match  the  brick 
is  often  used,  thus  making  a  blind  joint  and  giving 
the  effect  of  one  double-length  stretcher.  The  use 
of  double-stretcher  Flemish  bond  sets  a  big,  broad 
scale  and  can  be  employed  to  advantage  in  large  wall 
surfaces,  particularly  where  it  is  desired  to  take  oft 
somewhat  from  the  appearance  of  height,  as  the 
strongly  marked  horizontal  lines  have  that  effect. 
This  feature  can  be  further  emphasized  by  slightly  in- 
creasing the  thickness  of  the  horizontal  mortar  joints. 

English  bond  and  Dutch  cross  bond,  like  both  the 
single-stretcher  and  double-stretcher  Flemish  bond, 
are  replete  with  artistic  feeling  and  deserve  to  be  far 
more  widely  known  and  used  than  they  now  are  in 
America.  Not  only  are  they  essentially  artistic  but 
they  are  strong  and  honest  in  structure.  Both  Eng- 
lish bond  and  Dutch  cross  bond  have  alternate 
courses,  the  one  wholly  of  stretchers  and  the  next 
wholly  of  headers;  but     in     the     English     bond  the 


stretchers  of  the  first  and  fifth  courses  break  joints 
with  the  stretchers  and  of  the  third  and  seventh 
courses  respectively  and  thus  throughout,  giving  a 
diagonally  diapered  appearance  if  the  mortar  joints 
and  the  hue  of  the  brick  be  judiciously  contrasted. 

The  bonds  mentioned  are  the  most  usual  kinds, 
but  one  also  meets  with  special  adaptations  of  recog- 
nized types;  it  is,  however,  quite  sufficient  for  gen- 
eral purposes  to  remember  the  five  enumerated.  In 
fact,  many  people,  wlu)  are  supposed  to  have  .some 
knowledge  of  such  matters,  have  difficulty  in  keeping 
the  differences  clearly  in  mind  and  generally  fall  down 
in  trying  to  describe  them. 


Brick  Roads  Without  Permanent  Curbs 
or  Edging 

IN  a  paper  presented  at  the  twenty-nintii  annual 
meeting  of  the  Illinois  Society  of  Engineers  and 
Surveyors  by  Mr.  W.  T.  Blackburn,  Paris,  111., 
the  construction  of  two  brick  roads  built  with- 
out permanent  curbs  or  edging  was  described  as  fol- 
lows :  I  have  in  mind  a  brick  country  road  9  feet  in 
width  that  has  been  in  constant  service  since  1899  (14 
years).  The  roadway  was  constructed  according  to 
what  is  known  as  the  two-course  method  and  was 
composed  of  brick  on  edge  for  wearing  surface,  rest- 
ing on  a  cushion  of  sand,  supported  by  a  number  2 
leaving  block  foundation.  Two-inch  boards  were 
placed  along  both  edges  level  with  the  finished  brick 
surface  to  act  as  an  edging.  The  earth  was  graded 
up  level  with  the  surface  of  the  pavement.  The  boards 
are  almost  all  gone,  either  having  decayed  or  having 
been  lifted  by  frost  and  removed.  This  roadway  is  in 
excellent  condition  and  has  demonstrated  that  a  coun- 
try road  can  be  successful!)'  built  in  this  manner. 

.^n  experimental  section  of  brick  road  about  300 
feet  long  has  been  recently  constructed  to  connect  the 
above  described  road  with  another  brick  pavement. 
This  section  is  provided  with  a  4-in.  concrete  founda- 
tion made  smooth  by  the  use  of  a  template  drawn  over 
boards  set  to  grade  along  the  sides  of  the  foundation. 
On  the  foundation  was  placed  a  well-compacted  sand 
cushion  lyi  inches  in  depth,  and  on  this  was  placed  a 
brick  surface  made  smooth  by  rolling.  Care  was  ex- 
ercised that  the  joints  were  left  open  and  they  were 
afterwards  filled  with  a  cement  filler  made  of  1  part 
cement  to  1  part  fine  sharp  sand.  The  precautions 
were  taken  to  place  the  fractured  ends  of  the  bats 
away  from  the  edge  of  the  pavement,  and  to  use  no- 
thing smaller  than  half  brick  at  the  edges,  leaving  the 
edge  of  the  pavement  finished  with  the  perfect  ends 
of  blocks.  The  boards  were  then  removed  and  the 
earth  tamped  along  the  edges  of  the  pavement. 

This  experiment  bids  fair  to  demonstrate  the  prac- 
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ticability  of  building  brick   roads  without   the  added 
expense  of  an  edging.    This  pavement  was  built  9  ft. 


in  width  and  should  necessity  require  a  greater  width  a 
3  ft.  crushed  stone  shoulder  can  be  placed  on  each  side. 


Design  and  Construction  of  New  Veterinary 

College,  Toronto 


T()R(^NTO  enjoys  the  distinction  ot  possessing 
a  new  Veterinary  College  which  has  two  fea- 
tures of  outstanding  interest  to  the  building 
trade.  The  need  of  suitable  accommodation 
for  tlie  advancement  of  Veterinary  Science  has  been 
realized  for  many  years  by  the  Ontario  Governmetit, 
and  tiie  new  structure,  which  is  located  on  the  west 
side  of  University  Avenue,  has  been  designed  to  fulfil 
the  requirements  of  the  veterinary  branch  in  every  re- 


first  storey  are  of  grey  freestone,  and  the  substructure 
is  of  Don  Valley  stock  brick,  with  cut  stone  cornices 
and  dressings. 

The  main  entrance  to  the  I)asement  is  from  Simcoe 
Street,  leadrng  into  an  extensive  stable  to  i)e  used  as  an 
infirmary  for  horses,  with  an  ojjerating  room  adjoin- 
ing. This  latter  will  eml)ody  all  the  most  modern  fea- 
tures and  equipment  to  be  found  in  buildings  of  the 
kind.    Tlie  caretaker's  quarters  are  also  located  in  the 


New  Veterinary  College.  Toronto.'An  attractive  building  which  exemplifies  the  pos.sibililic.-i  o(  bricli  liarnimiizcd 

with  stone  In  the  exterior. 


spect.  The  building  is  claimed  to  be  the  largest  of  its 
kind  on  the  American  continent,  having  a  frontage  on 
University  Avenue  of  134  ft.,  on  Simcoe  Street  of  49 
ft.,  and  on  Anderson  Street  of  46  ft.,  its  height  from 
ground  floor  to  cupola  roof  being  82  ft.  The  structure 
covers  an  area  of  10,000  ft.,  and  besides  being  the 
largest  of  its  kind  from  the  structural  standpoint,  it 
also  possesses  the  largest  anatomical  laboratory  on  the 
continent — 42  ft.  by  104  ft. 

The  building  is  five  storeys  in  height  including  the 
basement.  The  foundations  are  of  concrete  and  the 
building  of  skeleton  steel  construction,  being  fireproof 
throughout.  The  main  spans  are  carried  on  girders, 
and  the  design  in  this  and  other  respects  is  similar  to 
that  of  most  buildings  of  the  kind.    The  basement  and 


basement  and  these  have  an  entrance  from  Anderson 
Street.  The  main  entrance  to  tiie  first  floor  is  in  the 
centre  of  the  facade  on  University  Avenue,  through  a 
stone  porch  with  rusticated  columns.  The  business 
offices  and  the  Principal's  rooms  are  located  to  the 
left  of  the  main  entrance,  the  remaining  space  being 
taken  up  with  offices,  lavatories,  classrooms  and  stor- 
age rooms.  The  second  floor  contains  a  large  labora- 
tory, a  classroom,  faculty  room  and  an  assembly  hall 
capable  of  accommodating  five  hundred  students.  The 
third  floor  is  divided  into  a  laboratory,  a  classroom,  a 
library  and  a  museum.  The  anatomical  laboratory  is 
located  on  the  fourth  or  upper  floor,  and  there  are  in 
addition  an  incinerator  room,  toilet  and  students'  re- 
creation and     resting     rooms.       An     elevator  of  the 
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Otis-Fensom  type  extends  from  the  basement  to  the 
anatomical  laboratory. 

In  every  respect  the  building  is  thoroughly  up-to- 
date,  ample  provision  being  made  for  toilet  and  other 
conveniences.  Each  of  the  four  laboratories  is  design- 
ed to  accommodate  a  hundred  and  twenty  students.  A 
low-pressure  steam  heating  plant  is  installed  through- 
out, the  boiler  house,  containing  two  tubular  steam 
boilers  supplied  by  the  Berg  Machinery  Company,  be- 
ing located  in  the  basement.  Each  of  the  classrooms 
situate  in  the  basement,  first  and  second  floors,  will 
accommodate  a  hundred  and  ninety  students.  It  is 
expected  that  the  college  will  be  completed  for  the 
reception  of  students  before  the  end  of  the  present 
year. 

The  building  which  is  electrically  lighted  through 
out,  was  designed,  and  plans  prepared  by  Mr.  F.  R. 
Ileakes,  Provincial  Architect,  after  a  visit  had  been 
made  in  conjunction  with  Dr.  E.  A.  A.  Grange,  Prin- 
cipal, Ontario  Veterinary  College,  to  a  number  of  simi- 
lar-institutions throughout    the    American    continent. 


The  building  involves  an  outlay  of  about  $250,000.  All 
the  red  stock  brick  used  in  the  building — including 
perforated  tile  brick  with  which  all  the  exterior  walls 
and  partitions  are  lined — to  the  number  of  about  1,- 
500,000,  were  supplied  by  the  Don  Valley  Brick 
Works. 

The  contract  for  the  excavation  for  foundations 
was  entrusted  to  Messrs.  Thomson  Brothers.  Mr. 
Edward  Gearing  carried  out  the  contract  for  the  stone 
and  brick  work  and  fireproofing.  The  other  contrac- 
tors were: — Carpenter  work,  Messrs.  T.  V.  Gearing 
and  Company;  steel  work,  Dominion  Bridge  Com- 
pany ;  brick,  Don  Valley  Brick  Works ;  concrete, 
Messrs.  A.  Gardner  and  Company ;  heating,  plumbing 
and  ventilating,  Messrs.  Purdy  &  Mansell,  Limited; 
plastering,  Mr.  A.  D.  Grant;  electric  lighting,  Messrs. 
Bennett  &  Wright ;  exterior  galvanized  iron,  Messrs. 
Douglas  Brothers ;  painting  and  glazing,  Mr.  James 
O'Hearn ;  metal,  frames  and  sash  work,  Messrs.  A.  B. 
Ormsby  Company,  I^imited.  The  stable  fittings  were 
supplied  by  the  Tisdale  Iron  Stable  Fittings  Company, 
Toronto. 


Profit  or  Loss  with  thepSteam  Shovel 

An  Analysis  of  the  Various  Elements  which  Produce  Efficiency 
in  Excavation  Work  and  a  Study  of  their  Proper  Go-ordination 


THE  biggest  thing  in  construction  machinery  is 
the  steam  shovel.  Its  capacity  for  results  is  so 
large  that  even  most  men  engaged  in  operating 
steam-shovel  plants  do  not  comprehend  its 
profit-yielding  possibilities.  Ranging  from  the  little 
number  0  revolving  shovel,  for  cellar  excavating,  to 
the  mammoth  250-ton  stripping  shovels  of  the  Kansas 
coalfield,  its  range  of  usefulness  almost  passes  belief. 

The  monster  110-ton  shovels  of  the  i^anama  Canal 
and  the  95-ton  shovels  for  heavy  railroad  construction 
are  marvels  of  power,  mobility  and  effectiveness,  while 
the  60-ton  and  70-ton  standard  shovels  for  general  con- 
struction are,  beyond  question,  the  most  useful  ma- 
chines with  which  modern  general  construction  is 
equipped.  The  vital  and  ever-new  problem  of  getting 
maximum  results  at  minimum  cost  is  employing  the 
scheming  minds  of  every  owner,  superintendent  and 
foreman  engaged  in  steam-shovel  work. 

Maintaining  Maximum'  Output 
As  a  general  statement  it  may  be  said  that  it  is  not 
what  a  shovel  will  dig  but  what  can  be  taken  away 
from  it  that  limits  its  output.  It  is  common  knowledge 
that  a  70-ton  shovel  with  Zyi-yd.  dipper  will  dig,  if 
operated  continuously,  at  the  rate  of  3,000  cu.  yds.  in 
ten  hours.  How  often  this  rate  is  attained  for  even  one 
day,  to  say  nothing  of  twenty-six  consecutive  working 
days,  is  such  an  idle  question,  apparently,  as  to  bring 
the  smile  of  indulgence  to  the  face  of  the  ordinary 
steam-shovel  man. 

If  this  average  be  possible — and  it  is  possible  in  the 
same  sense  that  it  is  possible  for  the  expert  shot  to 
make  100  per  cent,  in  target  practice — how  vital  and 
valuable,  then,  is  the  study  and  application  of  the 
means  of  its  accomplishment!  Some  of  us  are  prone 
to  idealize,  but  to  the  average  man  perfection  or  near 
perfection  is  so  remote  as  to  lose  its  desirability. 

*  By  p.  S.  Pltiserald  in  the  Enylneerlnit  Record. 


If  a  shovel  capable  normally  of  delivering  3,000  yd. 
daily  at  33  1-3  cents  contract  price  per  yard,  or  $1,000 
daily  return  only  returns  $333  daily,  the  owner  may 
well  "sit  up  and  take  notice"  when  he  is  assured  of  the 
certainty  of  correcting  it.  The  most  general  use  for 
steam  shovels  is  on  heavy  railroad  construction,  where 
the  quantities  of  material  to  be  moved  are  so  large  as 
to  justify  heavy  expenditures  for  the  attainment  of 
low-unit  costs,  and  of  such  it  is  the  purpose  of  this 
article  to  speak. 

Contract  prices  for  excavation  are  usually  based  on 
the  classification  of  the  material  to  be  excavated,  so 
that  in  a  general  way  it  may  be  assumed  that  the  same 
degree  of  operating  efficiency  that  will  return  $1,000 
daily  in  earth  excavation  will  return  about  the  same, 
plus  additional  expense  for  drilling,  explosives,  etc.,  in 
loose  rock  and  solid  rock.  Hence  the  degree  of  oper- 
ating efficiency  shows  practically  the  same  proportion- 
al results  in  all  classes  of  materials. 

Three  Vital  Elements 

There  are  three  vital  elements  in  steam-shovel 
operation:  (1)  The  skill  of  the  operating  crew;  (2)  the 
u])keep  and  maintenance  of  the  machinery,  and  (3)  the 
])rovision  for  transporting  the  output.  Under  liiese 
three  heads  are  numerous  subheads,  like  so  many  links 
in  a  chain,  the  weakness  or  inefficiency  or  insufficiency 
of  any  one  of  which  reduces  the  efficiency  of  the  whole 
to  its  level. 

The  average  labor,  fuel,  and  oil  expense  of  opera- 
ting a  standard  shovel,  not  counting  haulage,  etc.,  or 
upkeep,  may  be  assumed  to  be  $40  daily,  working  under 
ordinary  conditions  and  supervision.  If  the  shovel  digs 
1,000  yd.,  the  cost  is  4  cents  per  yard.  If  it  digs  3,000 
yd.,  the  cost  is  1  1-3  cents  per  yard.  But  suppose  that 
by  doubling  every  item  of  expense  either  by  increased 
wages  for  better  men  or  larger  crews,  etc.,  the  maxi- 
mum of  3,000  yd.  could  be  maintained.  The  cost  per 
yard,  then,  would  be  only  2  2-3  cents,  or  still  a  saving 
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of  33  1-3  per  cent,  over  the  cost  of  the  l,(X)0-yd.  output. 
How  many  shovel  owners  realize  and  put  this  into 
practice? 

Supposing,  again,  that  the  upkeep,  repairs,  new 
parts,  etc.,  including  half  of  the  master  mechanic's  and 
blacksmith's  expense,  amounted  in  round  numbers  to 
$20  daily  and  that  it  was  necessary  to  treble  this  to 
maintain  the  3,000-yd.  schedule ;  the  unit  cost  would 
still  be  no  larger. 

This  brings  us  to  the  transportation  problem — the 
"pons  asinorum"  of  the  average  operator.  Assume 
only  usual  or  typical  conditions — narrow-gage  equip- 
ment, 4-yd.  side-dump  cars,  and  10-ton  dinkeys.  How 
many  operators  use  sufficient  trains  to  keep  one  con- 
stantly ready  at  the  shovel?  How  many  lay  their 
tracks  to  gradients  that  will  permit  safe  and  continuous 
operation?  How  many  provide  run-around  tracks  in 
the  cut  so  as  to  have  one  train  ready  at  the  shovel  on 
tlie  second  the  loaded  train  departs?  How  many  keep 
surplus — sometimes  idle  (though  usually  unneces- 
sarily so) — labor  ready  to  throw  track,  extend  track, 
back  the  shovel,  and  do  the  many  thines  that  cause 
commonplace  delays  at  the  shovel? 

Take  a  typical  case.  Assume  a  long  haul — with 
three  trains,  dinkeys  and  crews,  fuel,  water  supply, 
track  gang,  trestle  gang,  dump  gang,  etc.  The  variable 
labor-expense  items  due  to  more  or  fewer  trains  are 
train  crews,  fuel,  water,  track  gang  and  dump  gang. 
It  is  seldom  necessary  to  add  more  than  one  train  to 
"take  up  the  slack"  in  the  ordinary  haulage  system. 
Hence,  with  a  daily  cost  of  $40,  the  unit  cost  of  1,000 
yd.  will  be  4  cents,  while  with  an  increase  to  $60  for 
all  items  the  3,000-yd.  output  will  cost  2  cents  per  yard 
— or  a  saving  of  50  per  cent. 

Thus  by  increasing  the  efficiency  expense  all  around 
$100  daily— or  from  $100  to  $200— the  actual  unit  cost 
is  decreased  from  10  to  6  2-3  cents,  or  an  additional 
profit  of  3  1-3  cents  per  yard,  which  for  200  work  days 
on  the  3,000-yd.  schedule  will  amount  to  $20,000— suf- 
ficient to  purchase  outright  an  ordinary  standard  steam- 
shovel  plant  and  have  enough  left  to  carry  one  month's 
pay-roll. 

This,  however,  is  the  lesser  of  the  two  distinct  pro- 
fits to  be  gained  by  efficiency.  If  the  contract  price  is 
33  1-3  cents  and  the  entire  cost  price,  including  inter- 
est, insurance,  depreciation,  temporary  trestles,  small- 
tool  repairs,  damage  suits,  overhead  expense  and  the 
cost  of  miscellaneous  items  incident  to  steam-shovel 
work,  is,  in  the  1,000-yd.  case,  23  1-3  cents  and  in  the 
3,000-yd.  case  20  cents,  the  profit  on  26,000  yd.  per 
month  is  $2,600  and  on  the  78,000  vd.  per  month  $10,- 
400.  or  four  times  as  much.  Not  alone  is  the  money  a 
profit,  but  the  reputation  for  'prompt,  efficient,  success- 
ful work  thus  gained  is  a  business  asset  that  can  hard- 
ly be  reckoned  in  dollars.  While  the  figures  given  are 
only  illustrative,  they  surely  serve  to  ptit  in  the  spot- 
light that  modern  word  for  magic — efficiency. 

Increasing  Returns 

The  unthinking  or  overworked  man  is  too  prone  to 
believe  that  in  reducing  expense  lie  profits.  Never 
was  theory  so  fallacious  where  results  are  measured  in 
such  large  figures  as  in  steam-shovel  work.  Addition- 
al expense  for  efficiency  seldom  outruns  the  gain,  and 
never  where  brains,  prudence  and  clear  thinking  are 
exercised.  Of  course,  it  is  not  intended  to  assert  that 
by  adding  one  train  to  three  the  carrying  capacity  will 
be  trebled— but  the  idea  is  to  provide  ample  transporta- 
tion facilities  so  as  not  to  delay  the  shovel  at  the  maxi- 
mum output. 


It  is  the  co-ordination  of  all  the  elements  of  the 
work  that  produces  efficiency,  and  the  principle  here 
advocated  is  that  it  is  the  acme  of  intelligent  economy 
to  spare  no  expense,  however,  seemingly  extravagant, 
to  bring  about  perfect  co-ordination.  For  instance, 
many  owners  protest  at  more  than  four  pit  men,  wlien 
as  a  matter  of  fact  six  would  mean  often  10  per  cent, 
gain  in  output ;  100  yd.  gain  at  33  1-3  cents  would  seem 
a  pretty  handsome  profit  for  an  extra  outlay  of  $4. 
For  a  shovel  runner  $200  per  month  seems  high,  but 
extra  skill  often  adds  2.5  per  cent,  to  the  shovel's  out- 
])ut,  or  6,000  yd.  monthly  at  33  1-3  cents. 

Many  shovel  owners  scofi  at  such  ideas  and  say 
there  is  nothing  in  them,  but  they  seldom  occupy  high 
seats  among  the  successful.  Merely  to  spend  money  or 
pay  excessive  wages  to  keep  idle  or  useless  men  is  not 
the  basis  of  this  efficiency  system,  but  not  to  withhold 
these  things,  when  they  are  necessary  and  desirable,  is 
the  keynote.  Co-ordination,  ample  facilities,  brains, 
and  everlastingly  hitting  the  ball  at  maximum  speed 
are  prime  requisites,  and  combined  they  spell  efficiency 
and  profits. 


LETTERS' 


Editor  Contract  Record; 

Will  you  kindly  inform  me  through  the  medium  of  your 
valuable  journal  what  amount  constitutes  an  average  annual 
expenditure  on  engineering  works  for  a  municipality  with  a 
population  of  about  20,000,  and  what  is  the  ratio  of  staff 
expenses.  If  any  of  your  readers  can  give  me  a  few  facts 
out  of  their  experience  it  will  be  helpful  to  me  and  of  interest 
to  my  council. 

Yours  truly. 

City  Engineer. 


Recognition  of  Engineers 

Halifax,   N.S.,  March  24,  1914. 
Editor  Contract  Record: 

The  subject  of  engineering  organization  discussed  edi- 
torially in  your  issue  of  March  4  has  been  brought  up  at 
the  meetings  of  the  Nova  Scotia  Society  of  Engineers,  and 
we  realize  the  importance  of  it,  but  the  difficulty  of  starting 
such  a  movement  seems  to  be  the  stumbling  block.  I,  my- 
self, have  no  hesitation  in  opposing  the  idea  of  close  cor- 
porations which  you  can  put  forward  as  a  means  towards  this 
end;  at  the  same  time,  I  believe  that  something  should  be 
done  to  recognize  engineers,  who,  by  experience  or  technical 
training,  should  be  in  possession  of  a  certain  standing  which 
is  now  accorded  to  other  professions. 
Yours  faithfully, 

A.  R.  MacCleave* 


The  Organization  of  Engineering  Interests 

Editor  Contract  Record: 

After  a  careful  perusal  of  the  editorial  article  on  the 
above  topic  published  in  the  Contract  1^'  ■ 
am  inclined  to  express  hearty  agreement  with  the  principle, 
viz.,  the  desirability  of  better  organization  and  the  co-or- 
dination of  the  various  branches  of  the  engineering  profes- 
sion. At  the  same  time  I  cannot  overlook  tlie  fact  that  the 
field  has  become  so  vast  that  it  is  impossible  for  any  one 


'Assistant  City  Engineer, Halifax,  N.S.,  Secretary  Nova  Scotia  Society 
of  Engineers. 
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man  to  keep  in  touch  with  the  innumerable  subjects  otiered, 
to  say  nothing  of  having  any  understanding  of  them.  Meet- 
ings that  would  include  the  engineers  of  all  branches  would 
by  their  mere  ponderosity  crush  or  defeat  their  purpose. 
This  is  cxemplilicd  in  a  minor  degree  in  the  American  Asso- 
ciation for  the  Advancement  of  Science,  wherein  so  much  is 
not  comprehended.  The  suggestion  looking  to  a  wholesah" 
exchange  of  publications  is  unpracticable — and  in  any  case 
too  costly,  as  those  who  have  attempted  it  in  the  survey- 
ing and  civil  engineering  professions  have  found  out.  The 
details  do  not  call  for  elaboration.  As  for  keeping  au  cour- 
ant  of  general  engineering  events,  there  is  available  to  the 
profession  the  Engineering  Index  published  by  the  Engineer- 
ing Magazine  Company.  This  covers  eight  branches  of  en- 
gineering and  serves  a  most  useful  purpose.  It  is  too  true 
that  live  engineering  societies  exist  only  in  the  large  cities; 
in  the  smaller  cities  it  is  a  case  of  mere  existence,  or  vege- 
tation, and  the  only  life  is  infused  by  one  or  two  enthusiasts 
who,  rain  and  sunshine,  stick  to  their  self-imposed,  thank- 
less task  of  securing  for  each  meeting  interesting  material 
from    competent    men. 

A  panacea  for  lack  of  interest  in  society  work  has  yet 
to  be  discovered.  Local  enterprise  and  local  conditions 
govern.  If  the  members  are  dead  the  society  is  dead;  if 
the  members  are  alive  there  is  no  reason  why  the  society, 
also,  should  not  be  alive. 

Yours   very   truly, 

E.  W.  Hubbell.* 


The  Value  of  Architectural  Competitions 

Toronto,    March    ^5,    l'J14. 
Editor  Contract  Record: 

I  quite  agree  with  the  spirit  of  the  editorial  article  re- 
lating to  architectural  competitions  published  in  your  issue 
of  March  18.  Undoubtedly,  competitions,  as  they  are  now 
conducted  in  Canada,  are  very  unsatisfactory.  One  must  not 
overlook  the  fact,  however,  that  the  greater  portion  of  pub- 
lic and  semi-public  work  has  to  be  competed  for  and  that 
under  existing  conditions  Canadian  architects  are  forced  to 
go  into  competitions.  I  am  fully  convinced  that  if  the  money 
expended  on  competitions  were  employed  in  engaging  a 
reputable  architect  in  whom  the  owners  had  confidence  the 
results  would  be  much  better.  The  architect  should  make 
exhaustive  studies  and  devote  some  time  to  visiting  other 
buildings  of  a  similar  character.  He  should  have  repeated 
consultations  with  the  prospective  owner  and  thoroughly 
familiarize   himself   with    his    requirements. 

It  is  well  known  that  certain  architects  can  do  certain 
kinds  of  work  to  advantage.  For  instance,  it  is  most  likely 
that  an  architect  whose  practice  is  confined  largely  to  do- 
mestic work  would  be  in  a  position  to  handle  an  important 
public  building.  His  training  and  experience  are  entirely 
contrary  to  the  spirit  of  the  larger  problem. 

If  a  man  is  seriously  ill,  he  certainly  does  not  advertise 
for  competition  among  doctors  to  find  out  who  is  going  to 
give  him  treatment  and  to  see  what  treatment  he  would 
prefer  to  have;  he  makes  enquiries  and  goes  to  the  best 
man   he   can   find. 

The  idea  is  sometimes  advanced  that  by  means  of  com- 
petitions some  heaven-born  talent  is  brought  to  light.  This 
contention   is   not   borne   out   by   experience. 

It  will  usually  be  found  that  work  of  an  important  char- 
acter does  not  come  to  any  architect,  either  by  competi- 
tion or  otherwise,  until  he  is  competent  to  undertake  that 
work.  The  younger  architects  will  have  to  fight  their  way 
up,  just  as  their  elders  have  done. 

If  competitions  are  to  be  held,  I  think  the  proper  method 
of  conducting  them   is   for  the   committee  in   charge   of   the 

'Secretary  of  the  Association  of  Dominion  Land  Surveyors. 


competition  to  select  four  or  five  architects  of  standing  in 
the  community,  any  one  of  whom  they  would  be  satisfied 
to  have  erect  their  building.  These  architects  should  be 
amply  paid  for  their  services. 

While  on  this  subject,  it  has  always  seemed  to  me  that 
those  responsible  for  the  programme  of  requirements  make 
two  mistakes.  In  the  first  place  they  usually  ask  for  too 
many  drawings.  What  is  the  sense  of  asking  an  architect, 
in  a  competitive  set  of  drawings,  to  submit  a  basement  pla.i 
or  a  roof  plan.  They  surely  have  no  bearing  on  the  parti, 
but  only  make  additional  work  for  the  architect.  Secondly, 
they  so  word  the  programme  and  give  such  definite  instruc- 
tions as  to  preclude  any  variation  of  solution,  thereby  de- 
feating one  of  the  primary  objects  of  the  competition. 
Very  truly  yours, 

John  M.  Lyle. 


Should  the  Engineering  Profession  be  a  Closed  Corporation? 

Calgary,  Alta.,  March  19,  1914 
Editor  Contract  Record: 

I  have  read  with  much  interest  the  editorial,  entitled, 
"The  Organization  of  Engineering,"  in  your  issue  of  March 
4.  I  have  given  this  subject  considerable  thought  recently 
and  have  almost  come  to  the  conclusion  that  the  engineeriuK 
profession  should  seek  legislation  to  form  a  closed  corpora- 
tion. Being  young  in  the  profession  I  hesitate  to  express 
such  a  view,  but  I  believe  that  this  is  the  opinion  of  a  very 
large  number  of  engineers.  Looking  at  it  first  from  the  point 
of  view  of  the  general  public:  should  there  not  be  some 
means  by  which  any  person  can  distinguish  between  the 
qualified  and  the  unqualified  engineer?  There  is  legislation 
to  prevent  the  untrained  and  incompetent  from  practising 
medicine,  surgery,  dentistry  and  law,  and  we  all  know  that 
a  doctor,  dentist  or  lawyer  who  obtains  a  license  is  at  least 
competent  and  trained  for  ordinary  professional  responsi- 
bility. Even  the  land  surveyor — quite  properly,  I  think — 
has  to  obtain  a  license.  If  it  is  necessary  to  protect  against 
the  unqualified  in  other  professions — and  we  all  know  the 
advantages  of  that  protection — is  it  not  equally  desirable  to 
protect  against  the  unqualified  engineer?  Many  of  the 
blunders  and  failures  attributed  to  the  engineering  profes- 
sion are  really  the  work  of  some  pseudo-engineer,  who 
has,  as  you  say,  by  push  and  eflfrontery,  bustle  and  bluff, 
secured  the  work.  Under  present  conditions  the  ordinary 
person  cannot  distinguish  between  the  qualified  and  the  un- 
qualified engineer,  and  as  a  result,  many  of  the  fees  arc 
diverted  from  the  legitimate  pockets.  Of  course  it  is  nobler 
to  have  gained  the  distinction  of  being  a  great  engineer  in 
an  open  race,  but  the  few  who  gain  that  distinction  might 
well  forfeit  a  little  of  the  glory  for  the  sake  of  the  very 
many   who  do   not  gain   distinction. 

I  quite  agree  with  the  President  of  the  Illinois  Society 
of  Engineers  and  Surveyors  who  recently  stated:  "This  is 
the  day  of  organization;  individual  effort  fails.  In  business, 
consolidation  alone  survives.  If  engineers  are  to  progress 
and  to  retain  their  rightful  sphere,  they  must  do  so  through 
organization." 

We  must  become  strongly  organized  to  guard  and  ad- 
vance  our  interests  in   legislation  and   in   public   relations. 

There  should  only  be  one  organization  for  the  whole 
Dominion — not  a  separate  organization  for  each  province  or 
each  branch  of  engineering.  The  civil,  mining,  mechanical 
and  electrical  engineers  are  usually  educated  in  the  same  in- 
stitution and  after  all  they  use  the  same  fundamental  ideas 
and  general  principles  in  their  work.  There  is,  therefore, 
no  reason  why  they  should  not  work  shoulder  to  shoulder 
in  one  society  for  the  general  welfare  of  the  profession. 
Instead  of  creating  new  societies  the  existing  ones  should 
be   broadened    to   meet   the   requirements,   and,   if   possible, 
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amalgamations  should  be  effected.  The  suggestion  that  the 
different  societies  should  exchange  "Proceedings"  is  a  very 
good  one,  but  I  would  go  further  and  suggest  that  joint 
meetings  would  be  much  more  effective,  provided  the  papers 
and  addresses  were  not  too  technical,  so  that  everyone  in 
the  audience  could  understand  and  take  part  in  the  discus- 
sion. The  reading  of  purely  technical  papers  is  almost  a 
waste  of  time  in  a  general  meeting,  as  it  is  impossible  for 
the  audience  to  grasp  the  full  meaning  or  arguments  by 
listening  to  a  paper  read  hurriedly.  The  publication  of  the 
highly  technical  papers  is  the  proper  means  of  disseminat- 
ing them.  Addresses  on  general  subjects  are  much  more 
interesting  for  general  meetings  and  do  a  great  deal  towards 
broadening  the  engineer,  which  is  what  he  requires. 

I  think,  therefore,  that  the  engineering  societies  should 
all  work  together  and  the  ideal  condition  would  be  reached 
if  there  were  only  one  society  divided  into  departments  for 
each  branch  of  engineering.  One  strong  and  truly  represent- 
ative organization  can  accomplish  a  great  deal  more  than 
several  mutual  admiration   societies. 

Incidentally  I  may  add  that  much  can  be  done  to  ad- 
vance the  interests  of  the  profession  by  the  proper  kind  of 
publicity  work.  Everyone  has  heard  the  chronic  complaint 
by  engineers  that  their  work  is  not  properly  appreciated  and 
understood  by  the  public.  It  is  idle  to  dream  that  through 
some  fortuitious  combination  of  circumstances  the  public 
will  suddenly  awaken  to  find  what  important  service  the  en- 
gineering profession  is  rendering.  The  work  and  accom- 
plishments of  the  profession,  and  even  individual  engineers, 
will  be  given  the  proper  place  in  the  press,  if  the  profes- 
sion will  but  do  itself  justice  by  furnishing  the  data. 

Yours  truly, 

P.  M.  Sauder* 


"Engineers  Must  be  Prepared  for  Hard  Knocks" 

Victoria,   B.C.,   March   25,   1914. 
Editor  Contract  Record: 

In  respect  of  the  editorial,  "The  Organization  of  Engi- 
neering Interests,"  published  in  your  issue  of  March  4,  I 
beg  to  offer  you  my  views,  which  are  the  outcome  of  twenty- 
six  years'   experience — obtained  mostly  in   Western   Canada. 

The  organization  of  "a  controlling  body  or  central  com- 
mittee" would  be  dependent  upon  other  factors,  which  must 
be  first  considered  before  arriving  at  the  end  in  view,  and 
the  personal  equation  would  appear  to  be  the  starting  point 
in  any  scheme  for  re-organization.  It  has  always  appealed 
to  me  that  the  present  lack  of  cohesion  and  the  weakness 
of  the  engineering  profession  in  Canada  has  been  attribut- 
able not  so  much  to  lack  of  organization  as  to  (1)  the  apathy 
and  lack  of  pride  in  their  profession  amongst  our  individual 
members  of  the  "rank  and  file";  (3)  the  system  under  which 
our  governing  Council  is  nominated  and  elected,  and  (3)  the 
preponderance  of  University  methods  and  theories  in  handl- 
ing the  business  of  the  Society. 

With  regard  to  No.  1,  I  think  you  will  agree  that  in 
the  various  branches  of  all  societies,  whether  professional, 
benevolent  or  otherwise,  the  real  work  of  keeping  float 
and  forging  ahead  is  invariably  found  to  be  shouldered  on 
to  a  few  of  the  more  energetic  members,  and  the  removal 
of  such  members  often  causes  a  moribund  condition  to  de- 
velop, as  I  have  frequently  noted  in  various  towns  or  cities. 

The  only  remedy  for  this  phase  of  the  situation  would 
appear  to  be  a  persistent  appeal  amongst  individual  mem- 
bers for  a  higher  sense  of  duty,  higher  ideals  and  to  awaken 
each  member's  pride  in  the  work  to  be  done  for  the  profs- 
sion  by  each  individual  unit.  As  an  example  I  will  quote  an 
incident  brought  to  my   notice   recently. 


A  corporate  member  of  the  Society  who  attended  the 
annual  meeting  of  the  Canadian  Society  of  Civil  Engineers 
in  Montreal  this  year,  in  giving  his  views  of  the  proceedings, 
stated  that  he  felt  strongly  inclined  to  criticize  certain  state- 
ments made  by  other  members  in  the  discussions  but  re- 
frained because  there  were  so  many  members  present  who 
were  his  seniors  in  age  and  standing.  This  member  failed 
lamentably  in  his  duty  to  himself  and  his  Society  through 
an  entirely  misplaced  veneration  for  the  fetish  of  "age  and 
reputation" — and  his  case  is  doubtless  that  of  many  others. 

With  regard  to  No.  2,  the  present  method  in  vogue  of 
electing  a  nominating  committee  and  the  selection  of  officers 
by  them  has  tended  to  develop  autocratic  rather  than  demo- 
cratic government  in  the  Society.  As  a  result  we  have  a 
Council  containing  a  majority  of  men  usually  eminent  in  the 
profession,  but  too  busy  to  get  in  touch  with  the  human 
element  of  the  membership  at  large,  and  practically  acting 
as  "sleeping  partners"  in  the  firm  with  the  Secretary  as 
"working  partner." 

The  position  of  Secretary,  being,  in  my  opinion  the  key- 
note of  the  structure,  should  be  held  by  a  member  who 
would  devote  his  entire  time  to  the  work  at  an  adequate 
salary,  and  his  selection  should  be  governed  by  a  wide  ex- 
perience on  practical  engineering  work  from  the  bottom  rung 
of  the  ladder  upwards,  involving  the  handling  of  men  under 
various  conditions  and  in  different  localities — in  short  a  man 
thoroughly  versed  in  human  nature,  and  that  knowledge  not 
confined  to  any  one  province  or  district. 

Taking  up  No.  3  there  appears  to  be  a  growing  idea 
in  the  public  mind  (and  also  to  some  extent  in  the  profes- 
sional mind)  that  a  college  course  turns  out  a  finished  en- 
gineer, regardless  of  practical  experience.  As  a  matter  of 
fact'  a  college  course  cannot  take  the  place  of  experience, 
but  gives  the  recipient  a  much  better  opportunity  to  become 
a  successful  engineer  by  reason  of  the  study  wherewith  he 
has   charged   his   mental    battery. 

The  present  system  of  election  to  the  Society  is  also 
defective,  as  an  unmarked  ballot  counts  for  the  affirmative 
vote,  which  renders  it  unnecessary  for  those  balloting  to 
even  read  through  the  ballot.  If  the  word  "aye"  or  "nay" 
had  to  be  written  opposite  each  name  to  render  a  ballot 
effective,  it  would  at  least  put  each  Councillor  under  the 
obligation  of  turning  over  the  pages  before  mailing  to  head- 
quarters. 

I  fear  my  "views"  have  run  into  overmuch  space.  I  can 
only  say  in  conclusion  that  we  must  break  loose  from  the 
"mutual  admiration  attitude"  mentioned  by  Mr.  Shenton  in 
his  address  upon  which  your  editorial  was  based.  This  atti- 
tude we  must  be  prepared  to  take  and  give  the  hard  knocks 
which  always  accompany  genuine  reformation. 
Yours  truly, 

R.  W.  Macintyre,  M.Can.Soc.C.E. 


Reinforcement  of  Concrete  Floor 

Editor  Contract  Record: 

Will  one  of  your  readers  kindly  give  a  detailed  method 
of  finding  the  reinforcing  necessary  in  a  six-inch  concrete 
floor,  designed  according  to  the  Ontario  Government  Speci- 
fications for  Highway  Bridges  1911.  Span  of  slab  to  be  three 
feet. 

A  Reader. 


•Secretary-Treasurer  Calgary  Branch,  Canadian  Society  of  Civil  En- 
gineers. 


Surveyors  have  been  at  work  for  some  time  in  the  inter- 
est of  the  Canadian  Northern  Railway  Company,  deciding 
upon  possible  route  for  the  construction  of  an  electric  road 
from  Guelph  through  Hespeler,  Preston,  Gait  and  Brantford. 
A  similar  survey  was  made  a  year  ago  from  Guelph  through 
Mosboro'  and  Breslau  to  Berlin. 
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Messrs.  Davis  and  Leslie, 
in  consulting  practice  at 
Vancouver,  v^fho  were  re- 
cently appointed  engineers 
of  the  North  Fraser  Har- 
bor Commission. 


Col.  W.  M.  Davis. 


Mr.TR.  F.  Leslie,lM.:inst.  C.  E. 


Personal  Mention 

Mr.  George  Morgan  Kennedy,  a  Toronto  contractor, 
who  died  on   February  27,  left  estate  valued  at  $23,954. 

Mr.  J.  H.  Haffa  has  opened  an  ofilice  for  the  practice  of 
architecture   in   the   Peterkin   Building,    Bay   Street,  Toronto. 

Mr.  James  Sheppard,  of  Queenston,  has  received  an 
appointment  as  superintendent  of  good  roads  in  Welland 
County. 

Mr.  Ward  Carlec  has  been  appointed  City  Engineer  of 
Swift  Current,  Sask.,  in  succession  to  Mr.  Geo.  D.  Mackie, 
who  is  now  city   engineer  of   Moose  Jaw. 

The  candidates  for  Controller  of  the  city  of  Montreal 
include  Mr.  Percival  St.  George,  consulting  engineer  and 
former  city  surveyor,  and  Mr.  A.  V.   Roy,  C.E. 

Mr.  Frank  Drayton,  president  of  the  Amateur  Baseball 
League,  has  been  appointed  secretary-treasurer  of  the  Ed- 
monton Builders'  Exchange,  succeeding  Mr.  John  McPher- 
son. 

Mr.  Thos.  W.  Lamb,  architect,  New  York  City,  has  re- 
moved his  Canadian  office  from  Loew's  Theatre,  Toronto,  to 
the  Stair  Building  and  has  placed  Mr.  A.  H.  Harding  in 
charge. 

Messrs.  S.  B.  Coon  &  Son,  architects,  Toronto,  have 
removed  from  the  Temple  Building,  to  more  commodious 
quarters  in  the  new  Ryrie  Building,  at  the  corner  of  Yonge 
and   Shuter  streets. 

Mr.  A.  M.  Jeflfers  and  Mr.  W.  A.  Wheeler  have  been 
appointed  architects  of  Edmonton  under  the  city  engineer's 
department.  Mr.  JefFers'  salary  is  fixed  at  $275  a  month 
and   Mr.   Wheeler's  at  $160. 

Mr.  L.  G.  Stuart,  of  the  Toronto  Roadways  Department, 
is  arranging  for  an  extended  trip  through  Europe  with  the 
object  of  studying  transportation  facilities  in  the  principal 
cities,  and  European  municipal  methods  generally. 

Sir  Thos.  Shaughnessy,  president  of  the  C.  P.  R.,  will 
be  the  guest  of  the  city  at  a  banquet  on  the  occasion  of  the 
opening  in  May  of  the  Hotel  Pallisser,  which  is  in  course  of 
completion  for  the  Canadian  Pacitic  Railway  at  Calgary. 

Messrs.  Davis  &  Leslie,  consulting  engineers  Vancouver, 
have  been  appointed  by  the  North  Fraser  Harbor  Commis- 
sioners as  their  engineers,  and  will  have  charge  of  the  pre- 
paration of  places  for  the  future  development  of  the  North 


Arm  of  the  Fraser  River,  which  it  is  anticipated  will  provide 
for  a  harbor  scheme  of  an  important  nature.  The  North  Arm 
of  the  Fraser  River  diverges  from  the  South  Arm  at  New 
Westminster,  and  flows  in  a  westerly  direction,  entering  the 
Gulf  of  Georgia  in  the  vicinity  of  Point  Grey.  It  forms, 
therefore,  the  southern  boundary  of  what  is  known  as  Great- 
er Vancouver,  its  approximate  distance  from  the  centre  of 
the  present  city  of  Vancouver  being  about  five  and  a  half 
miles.  The  Harbor  Commission's  jurisdiction  covers  tli-: 
whole  of  the  North  Arm  from  the  western  boundary  of  New 
Westminster  to  Point  Grey,  a  distance  of  about  17  miles  and 
also  includes  the  adjacent  waters  of  the  Gulf  of  Georgia  over 
what  is  known  as  Sturgeon  Bank.  Messrs.  Davis  &  Leslie 
are  the  appointed  representatives  for  British  Columbia  of  the 
well-known  English  engineering  firm.  Sir  Douglas  Fox  and 
Partners,  and  are  themselves  both  highly  qualified  engineers, 
with  practical  experience  covering  a  period  of  over  thirty 
years.  Colonel  W.  M.  Davis,  who  is  a  member  of  the  Cana- 
dian Society  of  Civil  Engineers,  graduated  from  the  Royal 
Military  College  at  Kingston  in  1880  and  has  been  associated 
with  many  important  undertakings  both  in  Eastern  Canada 
and  British  Columbia.  Among  other  works  in  Ontario  he 
was  responsible  for  the  Berlin  sewage  disposal  plant.  He 
occupied  the  office  of  City  Engineer  of  Prince  Rupert  from 
1910  until  1912  and  for  the  last  two  years  has  been  in  consult- 
ing practice  in  Vancouver.  Mr.  R.  F.  Leslie,  commenced  his 
practical  engineering  work  in  1881,  as  an  articled  pupil  in  the 
service  of  the  Great  Western  Railway,  England,  and  has  had 
wide  and  continuous  engineering  experience  in  various  parts 
of  the  world  ever  since,  specializing  in  railway  and  harbor 
work,  both  in  England  and  abroad.  For  many  years  he  held 
responsible  positions  on  one  of  the  largest  systems  in  India, 
and  as  a  senior  divisional  engineer  had  charge  of  much  im- 
portant construction.  During  the  last  nine  years  he  has 
been  engaged  in  railway  and  harbor  work  in  Canada.  Mr. 
Leslie  became  an  Associate  Member  of  the  Institution  of 
Civil  Engineers  in  1891  and  was  transferred  to  the  class  of 
Member  in  1901.  He  is  also  a  member  of  the  Canadian 
Society. 

Col.  Pilkington,  chairman  of  the  directors  of  the  Pil- 
kington  Brothers,  Limited,  St.  Helens,  Eng.,  and  Toronto. 
Ont.,  died  on  the  15th  ult.  at  Cannes.  The  late  Col.  Pilking- 
ton had  been  actively  identified  with  the  firm  for  fifty-six 
years. 
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MAINLY    CONSTRUCTIONAL 

EAST  and  WEST  —  FROM  COAST  to  COAST 


EASTERN    CANADA 

A  factory  has  been  erected  in  St.  John,  N.B.,  for  the 
numufacture  of  aerated  waters. 

The  city  of  Quebec  is  having  plans  prepared  for  a  lire 
station  to  involve  an  expenditure  of  $13,5,000.  Mr.  VV.  1). 
iiaillarge  is   the  architect. 

Dominion  charter  has  been  granted  the  Interprovincial 
Brick  Company  of  Canada,  Limited,  Montreal,  to  manufac- 
ture  ceramic   ware   of   all   kinds. 

The  ratepayers  of  St.  Catharines,  Ont.,  will  soon  be 
asked  to  vote  on  a  bylaw  for  the  construction  of  a  new  High 
Level  bridge  which  is  projected  for  the  city. 

The  parish  of  St.  Roch,  Quebec,  P.Q.,  arc  contemplat- 
ing the  erection  of  a  new  church  estimated  to  cost  .$250,000. 
Tenders  will  be  called  shortly  by  tlie  architects,  Messrs. 
Talbot  &  Dionne. 

It  is  stated  that  Mr.  Albert  L  Jacobs,  of  Brantford,  is 
negotiating  for  the  purchase  of  the  old  Deliance  Iron  Works 
at  Chatham,  and  that  he  will  establish  a  factory  for  the  man- 
ufacture of  farm  machinery. 

St.  Lambert,  P.Q.,  is  undertaking  extensions  to  the 
waterworks  and  sewerage  systems  at  a  cost  of  $480,000.  The 
work  is  scheduled  to  start  a  month  from  date.  The  Town 
Engineer  is  Mr.  E.  Drinkwater. 

VVelland  County  Council  has  decided  to  build  thirty-four 
miles  of  good  roads  this  year  by  contract,  in  addition  to  the 
mileage  constructed  by  the  three  county  outfits,  which  it  is 
estimated  will  total  twenty  miles. 

The  third  of  six  scows  was  launched  recently  from  the 
yards  of  the  Poison  Iron  Works  for  the  Montreal  Harbor 
Commission.  It  is  144  feet  long,  31  feet  wide  and  has  a 
capacity  of  500  cubic  yards,  with  seven  pockets.  The  six 
scows  will   cost  $140,000. 

Messrs.  F.  J.  Mark  Construction  Company,  of  Birming- 
ham, Alabama,  are  the  general  contractors  for  a  factory 
building  estimated  to  cost  $250,000,  to  be  erected  in  Toronto 
for  the  Ford  Motor  Company  of  Canada.  The  architects  are 
Messrs.   John    Graham    &   Company,   Detroit,    Mich. 

One  hundred  and  fifty  thousand  dollars  is  the  estimated 
cost  of  a  Roman  Catholic  cathedral  at  Prince  Albert,  Sask., 
for  which  tenders  will  be  received  until  the  thirteenth  of 
this  month.  The  building  will  be  of  sand  and  brick  con- 
struction. Mr.  A.  Graham-Creighton,  of  Prince  Albert,  is 
the  architect. 

With  the  object  of  urging  important  changes  in  the 
plumbing  bylaw  of  Hamilton  a  deputation  waited  on  the 
Board  of  Control  recently  and  suggested  a  number  of  altera- 
tions and  additions  so  as  to  bring  plumbing  up  to  the  stand- 
ard of  other  cities.  The  Board  promised  to  deal  with  t!ie 
matter   at   an   early   date. 

A  new  school  is  to  be  erected  at  Walkerville,  Ont.,  at  a 
cost  of  $60,000.  It  is  designed  for  a  17-roomed  school,  but 
only  the  centre  portion  of  nine  rooms  will  be  erected  at  the 
present  time,  Jhis  will  be  62  ft.  by  102  ft.  and  will  consist 
of  two  storeys  and  basement.  It  will  be  of  fireproof  con- 
struction, solid  brick  and  tile  lined  brick  walls;  the  floor 
being  hollow  tile  and  reinforced  concrete.     The  exterior  will 


be  faced  with  pressed  brick  and  trimmed  with  Bedford  lime- 
stone. Plans  were  drawn  and  specifications  prepared  by 
Messrs.  Kinsey  &  Chapman,  architects  and  engineers. 

Two  public  schools  at  a  cost  of  about  $200,000  each  are 
to  be  erected  by  the  Board  of  Education  on  a  site  north  of 
Danforth  Avenue,  Toronto,  and  a  technical  school  for  the 
cast  end  at  an  outlay  of  about  $400,000  will  be  erected  north 
of  Danforth  Avenue.  The  sites,  buildings  and  equipment  will 
aggregate   about   $1,000,000. 

The  announcement  is  made  tliat  in  addition  to  the  fac- 
tory at  Coldbrook,  N.B.,  where  the  Focd  Automobile  Com- 
pany will  this  year  begin  turning  out  cars,  the  recently  or- 
ganized Dominion  Motor  Car  Company  will  take  steps  to 
erect  a  plant.  It  is  likely  the  company  will  make  St.  John 
their  manufacturing  and   distributing  centre   for   Canada. 

From  the  annual  report  of  the  city  engineer  of  St.  John, 
N.B,,  we  learn  that  the  total  length  of  pipe  lines  of  the 
city's  waterworks  system  is  83,8  miles,  while  the  sewerage 
length  is  43,1  miles.  In  the  city  9,647  lineal  feet  of  pipe 
were  replaced  at  a  cost  of  $21,861  and  7,019  feet  laid  at  a 
cost  of  $30,827,  New  sewer  pipe  to  tlie  extent  of  8,384  feet 
was  laid. 

The  Canadian  Stewart  Company  have  a  large  quantity 
of  machinery  and  piles  on  the  ground  ready  to  commence 
work  on  the  Toronto  harbor  improvements.  All  water  lots 
east  of  Woodbine  Avenue  which  are  to  be  used  in  the 
harbor  improvement  plan  and  for  which  an  expropriation 
by-law  was  passed  by  the  City  Council  recently  have  been 
taken   over   by   the   city. 

The  negotiations  between  Messrs,  T.  McAvity  &  Sons. 
Limited,  and  the  city  council  of  St.  John,  N.B.,  with  refer- 
ence to  the  establishment  by  this  company  of  an  iron  and 
brass  manufacturing  plant  involving  an  ultimate  expendi- 
ture of  two  million  dollars,  have  proceeded  so  satisfactorily 
that  the  company  expect  to  be  able  to  begin  work  on  the 
site   of   tlieir  new  plant  in   the   spring. 

A  new  industry  which  promises  to  become  one  of  tlie 
leading  in  the  Maritime  Provinces,  has  recently  been  started 
at  Newcastle,  N.B.,  by  Mr.  E.  G.  Hedman,  of  Rosebank.  The 
business  is  the  manufacture  of  weighing  scales  for  which 
Mr.  Hedman  holds  patents  in  fourteen  countries.  Mr.  Hed- 
man intends  to  form  a  company  and  erect  a  large  factory, 
and  the  new  works  are  expected  to  be  located  at  Newcastle. 

Plans  prepared  by  Mr.  J.  P.  Haynes,  architect,  Toronto, 
have  been  accepted  for  the  erection  this  summer  of  a  new 
parochial  building  to  be  known  as  Congress  Hall,  at  the  cor- 
ner of  Dorchester  and  St.  Alexander  streets,  Montreal.  Ten- 
ders are  now  being  invited  for  the  building,  which  will  be 
four  storeys  and  basement,  of  fireproof  construction,  with 
steel  columns  and  girders.  Montreal  limestone  will  be  the 
material  largely  used  in  the  structure. 

An  investigation  conducted  by  Judge  Denton  concern- 
ing the  recent  fire  in  the  Woodbine  Hotel,  Toronto,  and  its 
relation  to  the  city  architect's  department,  revealed  the  fact 
that  the  building  was  not  constructed  in  accordance  with  the 
building  by-law,  which  requires  that  all  hotels  more  than 
thirty-five  feet  high  should  be  of  fireproof  construction;  that 
the    only   fire    escape    in    the   annex    could    be    reached    only 
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through  a  bedroom,  the  door  of  which  would  be  normally 
locked,  and  that  the  building  permit  did  not  specify  a  lire- 
proof  building  and  therefore  did  not  comply  with  the  build- 
ing bylaw. 

Mr.  W.  S.  Calvert,  ex-M.P.,  of  Ottawa,  a  member  of  the 
syndicate  of  British  and  Canadian  capitalists  interested  in 
the  development  of  the  oil  shales  in  Albert  County,  visited 
St.  John,  N.B.,  recently.  In  an  interview  he  said  the  detail.s 
of  development  could  not  be  given  out  as  yet,  but  it  looked 
as  if  the  plans  of  the  syndicate  would  be  of  great  import- 
ance to  St.  John,  as  oil  and  gas  could  be  brought  to  the 
city  by  pipe  lines.  Mr.  Calvert  added  that  a  definite  an- 
nouncement regarding  the  development  of  the  property 
would  be  made  in  a  short  time.  Having  spent  two  weeks 
on  the  property  in  company  with  expert  engineers  he  is 
convinced  of  the  great  value  of  the  deposits. 

An  important  announcement  in  connection  with  the 
Government  good  roads  project  was  made  recently  by  Hon. 
Mr.  MacKenzie  at  Sherbrooke,  Que.  He  stated  that  con- 
tracts for  the  Sherbrooke  highway  will  be  let  shortly  and 
that  the  road  will  be  finished  this  summer.  The  next  road 
to  be  undertaken  will  be  a  highway  from  Quebec  to  the  In- 
tercolonial boundary  to  connect  with  the  new  English  system 
at  Jackman,  Me.  Subsequently  the  government  would  com- 
mence the  construction  of  the  Quebec  to  Montreal  road,  via 
Richmond.  The  work  of  all  these  projects  will  be  carried 
on  as  speedily  as  possible  and  the  roads  will  be  ccjual  to  any 
on  the  continent.  Wherever  possible,  wooden  culverts  and 
bridges  will  be  replaced  by  iron,  steel  and  cement.  The  gov- 
ernment, he  stated,  was  bound  in  honor  to  carry  through  its 
good  roads  policy  and  was  anxious  to  help  all  municipalities 
in  need  of  aid. 


WESTERN  CANADA 

Robertson  Presbyterian  College  Board,  Edmonton,  are 
raising  funds  for  the  erection  of  a  new  college  building  esti- 
mated to  cost  $150,000. 

Messrs.  Doyle,  Thomas  &  Christiansen,  who  have  the 
contract  for  the  Allan  Gray  school  in  Edmonton,  have  start- 
ed work  on  the  building. 

Regina  ratepayers  have  approved  a  bylaw  to  raise  $170,- 
000  for  the  construction  of  storm  water  sewers.  Mr.  F.  Mc- 
Arthur  is  the  city  engineer. 

At  Calgary,  Alta.,  tenders  are  about  to  be  called  for  a 
six-storey  Industrial  Housing  building,  estimated  to  cost 
$250,000.     Mr.  A.  Pirie  is  the  architect. 

Members  of  the  school  board  of  Edmonton  are  plan- 
ning to  erect  this  year  an  Administration  Building,  to  cost 
$250,000.     The  structure  will  be  located  on  College  Avenue. 

Port  Arthur  is  planning  the  erection  of  a  new  Roman 
Catholic  Church,  estimated  to  cost  $140,000.  The  Bishop  of 
the  district  is  the  Right  Rev.  D.  J.  Scollard,  of  North   Bay. 

Extensions  to  the  electric  lighting  and  power  system  of 
Regina,  Sask.,  are  to  be  made  at  a  cost  of  $160,000.  Mr.  E. 
W.  Ball  is  superintendent  of  the  lighting  and  power  depart- 
ment. 

Mr.  N.  A.  Mclvor,  building  inspector  of  Edmonton,  re- 
ports that  this  season  gives  every  promise  of  being  character- 
ized by  the  erection  of  more  substantial  buildings  than  in 
1913. 

Mr.  Jeffers,  City  Architect,  is  preparing  plans  for  the 
erection  of  a  municipally-owned  swimming  bath  in  Edmon- 
ton. The  pool  will  be  56  by  150  feet,  with  a  maximum  depth 
of  8.6  feet. 

Twenty-five  applications  were  received  recently  by  the 
city  council  of  Kamloops,  B.C.,  for  the  position  of  City  En- 
gineer.    The  final  choice  lay  between  Messrs.  F.  W.  Ander- 


son, E.  Kingwell  and  C.  Collingwood,  all  of  Kamloops,  and 
Mr.  Kingwell  was  elected  to  the  post  at  a  salary  of  $l,80u 
per  year. 

Plans  have  been  completed  for  a  new  building,  estimated 
to  cost  $125,000,  for  Calgary  University,  and  tenders  arc 
about  to  be  called.  The  architects  are  Messrs.  Hodgson, 
Bates  &  Beatty,  of  Calgary. 

Mr.  Robert  Moore,  proprietor  of  the  St.  Elmo  Hotel, 
Edmonton,  has  received  plans  for  a  hotel  building,  costing 
$300,000,  to  be  erected  on  the  site  of  the  present  structure. 
Work  is  to  begin  this  month. 

English-speaking  members  of  the  R.  C.  Church  in  Ed- 
monton arc  planning  to  erect  an  edifice  to  cost  $10U,UOO.  It 
will  be  known  as  St.  Joseph's  Church  and  situated  in  Eleventh 
street.     Work  is  to   begin   this  spring. 

The  waterworks  system  at  Regina  is  to  be  extended 
under  the  terms  of  a  bylaw  carried  by  the  ratepayers.  Mr 
J.  VV.  McKay  is  superintendent  of  the  waterworks,  and  the 
cost  of  the  undertaking  is  placed  at  $;)G0,000. 

Three  hundred  thousand  dollars  is  the  estimated  cost  oi 
a  ten-storey  hotel  building  to  be  erected  by  Mr.  Nat  Bell, 
proprietor  of  the  Pendennis  Hotel  in  Edmonton.  The  hotel 
will   be   built  of  steel,  pressed   brick  and   terra  cotta. 

The  building  committee  of  Robertson  Presbyterian  Col- 
lege has  decided  to  erect  a  theological  building,  costing 
$150,000,  on  the  grounds  of  the  University  of  Alberta,  in 
Edmonton.      It   is   to   be   ready   for   the   1915-6   term. 

The  Hudson's  Bay  Company,  of  which  Mr.  A.  E.  Dod- 
man  is  general  manager,  is  making  extensive  improvements 
ut  its  big  store  in  Edmonton.  The  most  important  is  the  dis- 
play window  arrangement  in  Jasper  avenue  and  Third  street. 

Mr.  G.  W.  Fuller,  manager  of  the  G.  A.  Fuller  Company 
of  Winnipeg,  reports  that  work  on  the  superstructure  of  iho 
Arts  building  for  the  University  of  Alberta  in  Edmonton 
will  begin  early  in  June.  The  structure  will  cost  about 
$500,000. 

Plans  for  a  two-storey  store  and  apartment  building  for 
Wilkinson  Brothers  have  been  received  by  the  Builders' 
Exchange,  the  block  to  be  erected  at  the  corner  of  F'irst 
street  and  Vermillion  avenue.  Mr.  James  Henderson  is  the 
architect. 

Messrs.  Dalton  and  Gardiner  are  having  plans  prepared 
for  a  five-storey  warehouse,  100  x  130  feet,  to  be  erected  this 
year  on  the  Hudson's  Bay  reserve  in  Edmonton.  Founda- 
tion and  walls  will  be  of  maple  dimensions  to  carry  three  ad- 
ditional floors. 

Messrs.  Olson  &  Johnson  have  started  cement  work  on 
the  McLeod  Building,  for  which  the  steel  work  was  com- 
pleted last  fall.  The  city  of  Edmonton  has  loaned  $350,000 
to  the  owner  to  complete  the  structure,  which  will  be  the 
highest  in  Edmonton. 

Plans  have  been  prepared  by  a  Vancouver  firm  of  con- 
tractors for  a  six-storey  mercantile  establishment  in  Edmon- 
ton, costing  about  $800,000.  The  building  is  to  be  occupied 
by  the  James  Ramsey  Company's  department  store,  now- 
housed  in  the  Tegler  Building. 

There  is  a  possibility  that  the  well-known  English  firm 
of  Doultons  will  start  a  china  clay  factory  in  Canada.  A 
member  of  the  firm  is  at  present  on  his  way  to  South  Al- 
berta for  the  purpose  of  examining  the  china  clay  deposits 
in  that  part  of  the  Dominion. 

Mr.  George  Pearson,  a  capitalist,  of  Warwick,  Eng.,  an- 
nounced in  Edmonton  on  March  20  that  his  plans  for  this 
year  include  the  erection  of  a  ten-storey  business  and  office 
building,  costing  $600,000,  and  a  theatre  building  with  a  seat- 
ing capacity  of  2,500,  estimated  to  cost  $400,000.  The  struc- 
tures, upon  which  work  will  begin  within  the  next  sixty  days. 
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are  to  be  situated  in  Second  street,  the  last  named  adjoining 
llic  Empire  hotel. 

Realizing  the  necessity  for  the  provision  of  harbors  of 
refuge  on  the  Great  Lakes,  Hon.  Robert  Rogers,  Minister  of 
Public  Works,  has  undertaken  to  send  departmental  engi- 
neers to  the  Bruce  County  Shore  on  Lake  Huron,  to  investi- 
gate liarbor  possibilities  at  Inverhuron. 

At  Edmonton,  Alta.,  operations  have  been  renewed  on 
the  erection  of  a  ten-storey  store  and  office  building  of  terra 
cotta  and  pressed  brick  construction  estimated  to  cost  $450,- 
000.  The  architect  is  Mr.  J.  K.  Dow  and  the  general  con- 
tractors are   Messrs.   Olson,   Johnson   Company. 

The  city  of  Calgary,  Alta.,  will  require  three-quarters  of 
a  million  dollars  in  cash  to  carry  on  its  various  works  and 
nmnicipal.  activities  within  the  ne.xt  three  months.  Amongst 
the  items  decided  on  is  that  of  $100,000  for  a  paving  plant, 
$125,000  for  electric  light  and  power  and  $50,000  for  water- 
works improvement. 

Civic  improvements,  involving  capital  expenditures  of 
more  than  $2,400,000,  will  be  submitted  for  approval  to  the 
ratepayers  of  Edmonton  on  April  6.  The  city  council  has 
passed  these  expenditures  and  others  to  the  amount  of  $7,- 
450,872,  of  which  $2,099,607  is  to  be  set  aside  as  a  working 
capital.  Three  million  dollars  will  be  expended  upon  street, 
sewer  and  similar  improvements. 

The  Bank  of  Alberta,  recently  incorporated  under  a 
Dominion  charter,  will  expend  $250,000  in  the  construction 
of  a  modern  bank  and  office  building  in  Edmonton,  accord- 
ing to  an  announcement  made  by  Mr.  E.  S.  McQuaid,  so- 
licitor and  a  member  of  the  directorate  of  the  bank.  The 
new  building,  to  be  used  as  head  offices  of  the  bank,  will 
occupy  a  prominent  site  in  the  business  district. 

Announcement  was  made  recently  by  the  Hon.  Geo.  E. 
Foster  that  legislation  will  be  introduced  shortly  to  give  . 
the  grain  commissioners  more  control  of  the  grain  elevators 
from  Fort  William  to  the  ocean.  For  the  construction  and 
operation  of  terminal  and  interior  elevators  a  vote  of  five 
and  a  half  millions  was  made,  and  Mr.  Foster  stated  that 
interior  elevators  would  be  constructed  at  Saskatoon,  Moose 
Jaw  and  Calgary,  a  transfer  elevator  in  British  Columbia 
and  an  elevator  at  Hudson  Bay,  the  two  first-named  elevators 
to  be  ready  this  season.  The  tenders  of  Messrs.  Barnett 
and  McQueen  for  the  erection  of  the  Saskatoon  and  Moose 
Jaw  elevators  at  $2,500,620  was  accepted  by  the  government. 
Plans  are  in  course  of  preparation  for  the  Calgary  elevator. 

Mr.  H.  C.  Drake,  engineer  in  charge  of  construction,  re- 
cently gave  particulars  of  the  oil  refining  plant  to  be  located 
near  Port  Moody,  B.C.,  by  the  Imperial  Oil  Company.  Pre- 
liminary work  will  be  commenced  shortly  pending  the  ar- 
rival of  the  steel  for  the  tanks  and  the  completion  of  the 
spur  line  from  Port  Moody.  There  will  be  thirty-five  tanks 
altogether,  three  of  which  will  be  93  feet  in  diameter  and 
35  feet  in  height,  with  a  capacity  of  200,000  gallons  each. 
A  wharf  750  feet  long  with  an  "L"  branch  will  be  built  out 
to  deep  water  for  the  accommodation  of  the  big  oil  tank 
steamers  which  will  bring  fuel  from  California.  A  large 
pumping  station  for  discharging  the  cargoes  from  the  tank- 
ers into  the  reservoirs  and  transferring  the  crude  oil  from 
one  section  to  the  other  during  the  refining  processes,  will 
be  provided.  The  plans  which  have  been  prepared  by  the 
Imperial  Oil  Company,  provide  for  the  gradual  expansion  of 
the  refining  plant  as  the  business  in  the  west  grows. 

There  appears  to  be  a  difference  of  opinion  between 
the  Premier  of  British  Columbia  and  the  Burrard  Inlet  Tun- 
nel and  Bridge  Company  as  to  the  cost  of  building  the  Sec- 
ond  Narrows   bridge.     Some   time   ago   the   government   de- 


clined to  give  the  company  further  aid  in  connection  with 
the  original  request  of  the  directors  that  the  authorities  at 
Victoria  take  over  the  whole  project  and  construct  the  bridge 
themselves.  The  government  also  declined  to  provide  a 
guarantee  for  a  bond  issue  of  $750,000,  claiming  that  its 
grant  of  $400,000  was  sufticient  at  the  present  time  and 
pointing  out  that  as  the  bridge  company  was  short  of  hav- 
ing sufficient  to  complete  a  $2,500,000  structure  as  provided 
for  by  the  Wolfe-Barry  plans,  it  should  go  ahead  with  a 
cheaper  bridge.  Plans  for  a  bascule  type  bridge  were  pre- 
pared for  the  government  by  Mr.  P.  C.  Moss,  formerly  en- 
gineer in  charge  of  the  bridges  built  for  the  city.  Accord- 
ing to  his  plans  a  bascule  bridge  could  be  constructed  across 
the  Inlet  at  the  Second  Narrows  at  a  cost  of  $1,500,000,  as 
compared  with  $2,500,000  for  the  somewhat  larger  bridge 
provided  for  by  Sir  John  Wolfe-Barry.  The  bascule  bridge 
would  have  spans  of  forty-four  feet,  centre  to  centre  of 
trusses,  and  provide  for  two  railway  tracks,  each  with  over- 
head trolley  wires,  which  would  give  continuous  and  un- 
interrupted traffic  of  trains  and  electric  cars  in  both  direc- 
tions at  the  same  time.  In  addition  there  would  be  a  16-ft. 
roadway  for  vehicular  traffic.  Outside  of  the  truss  is  an  8- 
ft.  sidewalk  for  pedestrians.  The  overhead  clearance  is  forty- 
five  feet  from  the  surface  of  the  water  at  high  tide  to  the 
underside  of  the  spans  over  navigable  water.  The  movable 
span  is  a  bascule  of  the  Heel  trunnion  type,  rotating  up- 
ward from  the  main  trunnion  (short  shaft)  in  journal  bear- 
ings secured  to  the  end  of  the  supporting  span,  being  exactly 
balanced  in  all  positions  by  the  concrete  counterweight  which 
rotates  downward  through  the  same  angle  as  the  span.  The 
bascule  span  and  counterweight  are  connected  by  a  pivoted 
link  which  moves  parallel  to  the  end  post  of  the  supporting 
span.  A  small  latch  is  drawn  and  the  simple  movement  of 
raising  commences  and  vice  versa  after  the  vessel  has  passed. 
The  span  is  latched  to  the  pier  when  closed  by  a  5  li.p.  mo- 
tor.    All  the  piers  are  designed  to  be  of  concrete. 


Canadian  Railroad  Development 

Regina's  street  railway  system  is  to  be  enlarged  at  a 
cost  of  a  quarter  of  a  million  dollars. 

The  C.  P.  R.  contemplate  the  double-tracking  of  their 
line  from  Port  Arthur  to  Sudbury  at  a  cost  of  $6,000,000, 
from  Calgary  to  Brandon  at  a  cost  of  $5,000,000,  and  from 
Revelstoke   to   Vancouver   at  a   cost   of   $7,000,000. 

The  foundations  for  the  new  one-million-dollar  hotel 
which  the  Grand  Trunk  Pacific  is  erecting  at  Regina  arc 
complete  and  work  will  be  resumed  about  the  middle  of  this 
month.  The  architects  are  Messrs.  Ross  &  MacDonald  and 
the  contractors  the  Lyall,  Mitchell  Company. 

Messrs.  Westinghouse,  Church,  Carr  &  Company,  of 
Montreal  and  New  York,  are  the  engineers  who  have  been 
retained  by  the  Canadian  Pacific  Railway,  in  connection  with 
the  proposed  double-track,  six  mile  Selkirk  tunnel  in  British 
Columbia.  The  investigations,  which  will  be  of  a  prelimin- 
ary character,  are  expected  to  cover  in  general  the  relative 
colonies  of  steam  and  water  power,  the  effect  of  the  elec- 
trification upon  operating  conditions. 

In  preparation  for  the  establishment  of  docks  for  ocean- 
going vessels  and  railway  terminals  at  Squamish,  the  Pacific 
Great  Eastern  Railway  intends  to  proceed  with  the  reclama- 
tion of  an  area  one  mile  in  extent  during  the  coming  sum- 
mer. In  an  announcement  made  recently  in  which  Mr.  G. 
W.  Stewart,  president  of  the  company,  outlined  their  plans 
for  development  and  construction,  he  pointed  out  that  when 
the  work  on  all  the  new  sections  was  under  way  employment 
would  be  provided  for  more  than  12,000  men. 
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Montreal's  Building  Programme 

As  far  as  can  be  judged  at  this  early  date,  the  building 
programme  in  the  Montreal  district  should  be  fairly  im- 
portant. Within  the  last  three  years,  many  office  buildings 
have  been  erected,  and  for  the  present  the  demand  in  that 
direction  has  been  about  met,  so  that  little  work  of  that 
character  will  be  carried  out  during  the  season.  Some  build- 
ings started  last  fall  will  have  to  be  completed  and  this  will 
provide  a  moderate  amount  of  employment.  The  new  cus- 
tom house  is  probably  the  largest  individual  job  to  be  exe- 
cuted, while  contracts  for  several  churches,  schools,  the- 
atres and  factories  will  be  let.  The  greatest  requirement  of 
the  city,  however,  is  additional  residences,  to  house  the 
increasing  population.  Small  residences  and  flats  are  in 
very  short  supply,  and  there  is  a  pressing  demand  for  these 
— a  demand  which  last  year  was  not  really  satisfied.  Rents 
have  risen  in  every  part  of  the  city,  and  yet  houses  were 
rented  before  they  were  erected.  The  great  majority  of  the 
permits  taken  out  this  year  are  for  residences,  a  significant 
feature  being  the  number  of  eight  and  ten-storey  apartment 
houses  to  be  constructed.  There  are  indications  that  the 
workmen  will  try  to  enforce  a  considerably  higlier  scale  of 
wages;  the  employers  will  probably  be  willing  to  make  con- 
cessions to  some  classes,  but  trouble  will  follow  should  the 
men  unduly  press  for  wages  and  hours  which  conditions  do 
not  warrant. 


Industrial     Enterprise     in     the     Maritime 
Provinces 

An  outstanding  example  of  industrial  activity  in  the 
Maritime  Provinces  is  to  be  found  in  the  enterprising  policy 
of  the  Standard  Clay  Products,  Limited,  whose  chief  ofKces 
are  situate  at  St.  Johns,  Que.  The  latest  addition  to  the 
company's  operations  is  a  new  plant  located  at  New  Glas- 
gow, N.S.,  which  is  claimed  by  them  to  be  the  largest  sewer 
pipe  plant  in  Canada.  It  is  equipped  with  machinery  of 
the  most  modern   and   up-to-date   type  as   the   following  list 


View  of  plant  No.  3,  New  Glasgow.  N.  S.  Standard  Clay 
Products,  Limited. 

of  makers  will  show: — Two  Stevenson  sewer  pipe  presses, 
two  9-ft.  Stevenson  dry  pans,  four  8-ft.  Stevenson  wet  pans, 
a  400  h.p.  Goldie  &  McCulloch  engine,  and  four  18  ft.  x  6  ft. 
Matheson  boilers.  The  plant  also  includes  an  electric  light 
engine  and  dynamo,  as  well  as  motor  driven  and  gravity 
power  elevators.  The  equipment  comprises  dies  for  the 
manufacture  of  sewer  pipes  from  4-in.  to  30-in.  diameter. 
Ten  kilns  each  of  34  ft.  capacity  have  been  erected,  while 
five  more  are  to  be  installed  this  spring. 

The  company  owns  seventy  acres  of  clay  and  shale  lands 
at  New  Glasgow,  with  shale  beds  about  60  ft.  thick  above 


drainage,  and  extending  about  1,000  feet  in  depth.  These 
beds  contain  several  hundred  millions  of  raw  material  for 
the  manufacture  of  clay  products.  In  addition  to  this  plant 
tlie  company  is  operating  another  sewer  pipe  plant  about 
300  yards  distant,  which  latter  was  established  in  1U04. 
The  principal  lines  manufactured  by  the  company  comprise 
salt  glazed,  vitrified  sewer  pipes,  culvert  pipes  and  sewer 
pipe  connections  of  all  descriptions,  hollow  building  blocks, 
chimney  tops,  inverts,  vases  and  all  kinds  of  vitrified  and 
fire  clay  ware. 

It  will  be  remembered  that  the  firm's  No.  3  plant  at 
New  Glasgow  was  partially  burnt  down  on  March  12.  How- 
ever, the  work  of  reconstruction  is  proceeding  rapidly  and 
in  the  near  future  everything  will  be  in  working  order  as 
before.  The  operations  of  the  Standard  Clay  Products, 
Limited,  are  very  far-reaching  and  the  facilities  for  output 
will  be  greatly  added  to  by  the  new  factory  at  New  Glasgow, 
an  illustration  of  which  appears  with   this  notice. 


Mr.  Walter  C.  Allen  has  been  elected  vice-president  and 
general  manager  of  the  Yale  &  Towne  Manufacturing  Com- 
pany, New  York,  Mr.  Allen  entered  the  service  of  the  com- 
pany in  a  minor  capacity  in  I'JOl  and  has  risen  from  the  vari- 
ous manufacturing  and  administrative  departments  to  the 
responsible  position  he  now  holds. 


The  business  of  the  Tungstolier  Company  of  Canadi 
has  been  taken  over  by  the  Canadian  General  Electric 
Company,  Limited.  It  is  the  intention  to  carry  in  stock  a 
large  assortment  of  electric  fixtures  for  both  commercial 
and  residential  lighting.  Communications  regarding  fixtures 
and  glassware  should  be  addressed  to  the  Canadian  General 
Electric  Company,  Limited,  Fixture  Section,  Toronto,  or  to 
their   nearest   district   office. 


An  interesting  booklet  received  from  Messrs.  Bechtels, 
Limited,  Waterloo,  Ont.,  deals  with  a  line  of  steel  dump 
cars  and  industrial  railroad  equipment  manufactured  by  this 
lirm.  The  various  types  of  car  are  described  in  detail,  the 
dimensions  being  given  very  carefully  in  each  case.  It  is 
pointed  out  that  for  general  use  in  brick  yards,  contracting 
work,  sand  pits,  and  even  in  mines,  the  side  dump  car  offers 
many  advantages  over  other  styles,  while  the  bottom  dump 
car  has  the  claim  to  preference  for  the  transportation  of 
bulky  material.  The  Bechtel  rotary  scoop  car  and  the  Bech- 
tel  gable  bottom  car  are  among  other  types  featured.  In 
addition  to  the  dump  cars  various  other  equipment  is  des- 
cribed, such  as  turntables  and  portable  track. 


The  B.  F.  Sturtevant  Company  of  Canada,  Limited  (919 
New  Birks  Building,  Moatreal)  have  an  encouraging  list  of 
recent  contracts  which  are  now  being  executed  at  their 
plant  in  Gait,  Ont.  Upon  looking  through  this  list  we  find 
that  ventilating  apparatus  has  the  place  of  honor,  the  con- 
tracting for  such  having  been  made  for  the  Dandurand  Build- 
ing, St.  Jean  L'Evangelist  School,  Drummond  Building, 
Longue  Point  School,  the  Shawinigan  Water  &  Power  Com- 
pany's building,  the  Poupart  Street  School  and  the  buildings 
of  the  National  Breweries,  Limited,  who  are  said  to  have 
the  best  ventilating  apparatus  in  Eastern  Canada  installed 
in  their  new  stables.  Continuing  through  the  list  we  find 
that  the  Sturtevant  Company  have  the  contract  for  a  large 
variety  of  other  equipment,  such  as  rolling  mill  equipment, 
cotton  conveying  apparatus,  fans,  induced  draft  apparatus 
and  equipment  for  a  new  forge  shop.  These  facts  indicate 
that  the  Sturtevant  Company  is  able  to  furnish  the  Can- 
adian trade  with  the  right  goods  at  Canadian  prices. 
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The  Gurtain  Raised  on  Toronto's 

Fire  Tragedy  ^ 

IN  pur  issue  of  March  25  we  commented  briefly  up- 
on the  fire  hazard  and  its  responsibilities  in  con- 
nection with  the  fire  at  the  Woodbine  Hotel,  To- 
ronto, which  resulted  in  the  death  of  five  per- 
sons. At  the  time  we  refrained  from  criticising  any 
of  the  interests  concerned  on  the  ground  that  an  in- 
vestigation was  being  held.  We  condemned  the  pub- 
lic disposition  to  pass  hasty  judgment  in  such  matters 
and  censured  the  daily  press  for  their  gratuitous  re- 
llections  upon  those  who  were  in  any  way  related  to 
the  work  of  erecting  the  building.  This  we  felt  con- 
strained to  do  in  the  interests  of  common  justice.  Now 
in  these  same  interests  we  are  constrained  to  make 
some  comment  upon  the  findings  of  Judge  Denton, 
whose  report  upon  the  City  Architect's  Department  of 
Toronto  was  submitted  to  the  Mayor  last  week. 

While  the  disaster  at  the  Woodbine  Hotel  is  a  side 
issue  of  the  report,  the  tragic  occurrence  makes  the 
iindings  additionally  interesting.  It  is  as  if  the  curtain 
were  raised  on  the  closing  scene  of  a  tragedy,  reveal- 
ing the  actors  in  their  several  parts.  Here  it  would 
appear  to  be  an  all-star  cast  with  parts  of  equal  re- 
sponsibility played  by  the  city's  officials,  controllers 
and  other  members  of  the  local  administration.  A 
lamentable  feature  in  connection  with  the  spectacle  is 
that  apparently  there  is  not  one  redeeming  character 
among  the  personnel — not  one  whose  part  is  to  up- 
hold the  right. 

It  is  an  old,  old  plot,  with  the  public  as  the  victim, 
but  the  story  is  new  in  respect  to  its  absolutely  sordid 
character.  It  is  a  revelation  not  of  incompetency 
alone,  but  of  discrimination  and  graft, — immorality  in 
its  worst  form.  It  is  a  disclosure  of  the  same  low 
standard  which  has  earned  for  the  United  States  the 
imsavory  notoriety  of  having  had  the  dirtiest  admin- 
istration in  the  world.  The  comment  is  strong,  but  in 
reality  it  is  wholly  inadequate  to  the  occasion.  The 
limited  vocabulary  of  the  English  language  is  kind  to 
those  who  juggle  with  public  property  and  human 
lives  in  one  hand  and  personal  gain  in  the  other — and 
this  is  what  is  revealed  by  Judge  Denton's  report. 

It  is  shown  that  discrimination  has  been  rife  in  the 
City  Architect's  Department  and  that  the  Woodbine 
Hotel  construction  was  only  one  instance  of  the  lati- 
tude allowed  by  the  officials.  The  hotel  addition  did 
not  conform  to  the  requirements  of  the  bylaw  in  any 
respect.  While  the  bylaw  provided  that  buildings  ex- 
ceeding 35  feet  in  height  should  be  fireproof,  an  addi- 
tion 42  feet  high  was  built  of  ordinary  joist  construc- 
tion, approved  by  the  Board  of  Control  and  a  permit 
issued  when  the  work  was  almost  completed.  In  the 
first  place  permission  had  been  given  to  change  stores 
into  a  hotel.  Later,  a  factory  building  in  the  rear  was 
acquired  for  an  addition  to  the  hotel,  for  which,  we  are 
told,  a  "tentative"  permit — whatever  that  may  be — 
was  secured.  That  there  were  inner  bathrooms  in  the 
addition  is  a  detail,  and  it  is  of  comparatively  minor 
importance  that  one  fire  escape  was  provided  in  the 
rear,  access  to  it  being  possible  only  through  a  bed- 
room. 

If  one  accept  the  findings  of  the  report  it  is  impos- 
sible to  urge  reform.  It  is  shown  that  controllers, 
aldermen  and  public  servants  have  abused  the  public 
trust,  that  they  have  shown  discrimination,  accepted 
bribes  and  used  their  offices  for  the  advancement  of 
purely  personal  interests.  Employees  of  the  Archi- 
tect's Department  have  accepted     fees     for     making 
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plans  vvliidi,  afterwards,  for  a  further  consideration, 
were  approved  either  hy  themselves  or  by  their  cocon- 
spirators (it  were  a  misnomer  to  say  colleat,aies— a  col- 
lea{,aie,  as  generally  accepted,  being  an  associate,  with 
another  in  an  honorable  undertaking;. 

We  say  that  it  is  impossil)lc  to  urge  reform,  be- 
cause in  view  of  Judge  Denton's  findings  we  regard 
the  live  lives  lost  in  the  Woodbine  Motel  as  having 
been  a  direct  sacrihce  to  the  cupidity  of  the  city's  ad- 
niiiiistration  and  its  satellites.  To  reform  is  to  fash- 
ion anew,  to  amend,  to  reclaim.  What  is  needed  is 
not  a  house-cleaning  but  a  new  structure. 

We  are  thoroughly  in  accord  with  Judge  Denton's 
recommendation  tlial  the  present  City  Architect's  De- 
partment sliould  be  abolished  and  be  replaced  by  a  sep- 
arate branch  of  civic  goverinnent— known,  perhaps,  as 
The  Department  of  Buildings.  We  might  go  a  step 
farther  and  urge  the  removal  from  office  of  certain 
members  of  the  Hoard  of  Control  and  i'roperty  Com- 
mittee the  majority  of  whom  arc  ignorant  men  totally 
unqualilied  to  discharge  their  duties.  This  we  should 
do  if  we  were  pressing  for  justice  on  behalf  of  the 
relatives  of  those  lost  in  the  Woodbine  the.  But  we 
are  not.  Our  viewpoint  is  an  altogether  wider  one 
We  are  concerned  with  the  efficient  administration  of 
all  matters  constructional  in  which  the  public  safety  is 
involved.  As  a  personal'  matter  we  ho'.d  the  opinion 
that  to  retain  in  office  the  officials  who  figure  in  Judge 
Denton's  findings  would  be  an  unmitigated  outrage  of 
all  the  canons  ot  public  decency.  But  our  observations 
must  not  be  mainly  personal,  but  in  the  main  imper- 
sonal. 

For  years  the  city  of  Toronto,  the  greatest  build- 
ing centre  in  the  wide  Dominion,  has  been  carrying 
on  its  constructional  activities  under  the  most  deplor- 
able conditions.  There  is  a  modicum  of  consolation  in 
the  reflection  that  perhaps,  after  all,  the  Woodbine 
Hotel  disaster  may  hasten  the  work  of  re-organization. 
For  years  Toronto  builders  have  been  carrying  on 
their  operations  according  to  a  code  the  terms  of 
which,  until  quite  recently,  were  opposed  to  all  good 
practice.  The  shortcomings  of  the  by-law  as  it  now 
stands  were  shown  in  the  able  report  recently  sub- 
mitted to  Judge  Denton  by  Mr.  C.  R.  Young,  Assist- 
ant Professor  of  Structural  Engineering  in  Toronto 
University. 

It  has  remained  for  Judge  Denton  to  give  the  city 
the  basis  for  a  complete  re-organization.  It  remains 
for  the  city  to  act  on  the  spirit  of  the  recommendations. 
No  other  course  can  be  pursued  by  any  self-respecting 
community. 

It  is  not  difficult  to  see  that  some  of  Judge  Den- 
ton's recommendations  have  been  inspired  by  experts. 
Some  of  the  suggestions  made  are  particularly  com- 
mendable—such, for  instance,  as  having  plans  exam- 
ined by  men  specially  qualified  in  each  case  to  deal 
with  the  various  types  of  construction.  The  import- 
ance of  adequate  inspection  is  very  properly  empha- 
sized and  a  proposal  to  increase  the  scale  of  fees  may 
be  endorsed  on  the  ground  of  giving  much  and  expect- 
ing much.  A  recommendation  which  we  endorse 
most  heartily  is  that  the  building  bylaw  should  be  care- 
fully considered  by  the  new  head  of  the  department 
with  a  view  to  its  revision,  in  order  that  while  pre- 
serving the  necessary  margin  of  safety  any  unneces- 
sary cost  of  building  may  be  ^voided. 

We  repeat  that  it  is  inconceivable  that  the  city  of 
Toronto,  one  of  the  most  important  constructional 
centres  in  .\merica.  should  continue  to  nurture  in 
office   men   who  arc  content   to   see   her   progress   re- 


stricted by  regulations  which  bear  throughout  tlie  iin- 
l)ress  of  ignorance — men  who  sui)ordinate  imblic  in- 
terest to  ])ers<jnal  enrichment;  men  who  are  content 
t(j  remain  inactive  in  face  of  the  certain  knowledge 
that  the  Toronto  building  regulations  afford  the  ridicu- 
lous anomaly  of  being  so  excessive  in  their  require- 
ments on  the  one  hand  that  they  entail  an  annual  loss 
estimated  by  I'rofes.sor  Young  at  nearly  a  million  dol- 
lars and  on  the  other  hand  so  lax  and  easily  over-ridden 
by  controllers,  property  commissioners  and  their 
friends  that  forms  of  construction  are  permitted  which 
invite  disaster  and  court  death. 


What  Concrete  Will  Not  Stand 

PRACTICALLY  every  failure  and  near  failure  in 
concrete  has  been  due  to  confidence  on  the 
part  of  somebody  that  concrete  can  surmount 
all  manner  of  bad  usage,  comments  Engineer- 
ing News.  The  fact  is  that  there  are  plenty  of  good 
standards  in  concrete  design  and  in  concrete  construc- 
tion, but  that  they  are  not  observed  by  many  of  those 
engaged  in  concrete  building. 

This  neglect  has  a  three-fold  cause:  ignorance, 
undue  economy  and  over-confidence — and  the  first 
two  could  not  exist  were  it  not  for  the  last.  It  is  a 
pretty  poor  concrete  man  who  does  nob  know  that 
frozen  concrete  will  not  set — but  there  are  plenty  who 
will  take  a  chance  with  ten-day  concrete  at  40  degrees 
I'",  if  they  need  the  forms.  Why?  Primarily  l)ecanse 
they  want  to  save  the  money  that  an  additional  set  of 
forms  would  cost.  But  if  there  were  not  confidence 
that  the  concrete  will  stand  up,  the  pocket  book  would 
not  govern  judgment. 

Practically  every  designer  of  concrete  buildings 
will  admit  that  850  £ounds  per  square  inch  is  too  high 
a  stress  in  the  concrete  beams  over  the  room  where 
his  own  family  sits  down  to  dinner,  but  he  is  not  so 
worried  about  that  stress  when  it  is  in  someone's 
garage.  He  feels  confident  that  it  will  not  fall  down, 
in  spite  of  tests  which  show  it  to  have  a  low  safety 
factor. 

Throughout  the  whole  field  this  pernicious  com- 
bination of  ignorance  and  complacency  extends;  in 
stances  might  be  multiplied  almost  without  end.  It  is 
our  duty  to  urge  upon  the  workers  in  the  industry  a 
proper  appreciation  of  the  dangers  of  this  over-con- 
fidence. Skinning  of  work  is  a  species  of  ignorance, 
for  nothing  is  quite  so  evident  as  the  fact  that  good 
work  in  concrete  construction  pays.  But  the  man 
who  thinks  he  knows  more  than  the  so-called  authori- 
ties is  the  hardest  to  reach  because  he  is  clad  in  the 
nearly  impenetrable  armor  of  conceit. 

Every  concrete  failure  means  a  slip'ht  betterment 
in  methods,  for  a  certain  number  of  hitherto  uncon- 
vinced practical  or  commercial  men  are  shown  by  that 
most  potent  object  lesson,  a  heap  of  ruins,  just  what 
concrete  will  not  stand. 


Mr.  J.  E.  Weller,  chief  engineer  of  the  Welland 
Ship  Canal,  was  accorded  a  hearty  vote  of  thanks  by 
a  St.  Catharines  audience  recently  for  his  instructive 
lecture  on  the  progress  and  scope  of  the  work  on  the 
big  waterway.  Making  comparisons  with  the  Panama 
Canal  he  ])ointed  o.ut  that  the  Panama  locks  were  1,000 
ft.  long.  110  ft.  wide  and  80  ft.  high,  with  a  lift  of  not 
more  than  30  ft.  The  lock  of  the  Welland  Ship  Canal 
would  be  800  ft.  long,  80  ft.  wide.  82  ft.  high  and 
would  have  a  lift  of  46J^  ft.  at  each  lock.  The  lock 
gate  weighed  1.100  tons,  against  700  tons  for  the  larg- 
est leaf  of  the  Panama  waterway. 
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Engineering  Topics  in  the  Old   Land 

A  Discussion  of  the  Suggestions  Advanced  in  Regard  to  the  Responsibilities  of  the  Engineer 
under  Lay  Administration— Centralization  and  Decentralization  with  their  Attendant  Evils 
as   Exemplified   by    English    Methods— Professional    Society   Work   and    Its    True    Functions 

By  the  London  (Eng.)  Correspondent  of  the  Contract  Record 


Till';  recent  correspondence  in  the  Contract  Re- 
cord, "Engineering  Responsibilities  and  L.ay 
Administration,"  which  has  followed  the  lead- 
ing article  on  the  subject,  has  a  unique  inter- 
est and  importance.  Lay  administration  is  a  world- 
wide disease  from  which  every  nation  is  suffering,  and 
it  is  owing  to  this  very  fact  of  its  universality  that  its 
ravages  escape  pu1)lic  notice.  By  the  engineer,  how- 
ever, and  especially  by  the  municipal  engineer,  its  evils 
are  keenly  felt,  and  the  life  of  many  a  man  is  turned 
into  a  miniature  Hades  1^-  the  prevalence  of  numskulls 
and  dunimkopfs  in  the  personnel  of  his  Council.  The 
expressions  must  be  taken  more  or  less  in  a  Pick- 
wickian sense.  A  man  may  he  a  very  exce'.lent  grocer. 
He  may  have  a  perfect  genius  for  bar-tending.  But 
none  the  less  when  it  comes  to  the  conduct  of  the  af- 
fairs of  a  city  or  a  town  his  brain  may  in  very  truth 
jjecome  torpid,  benumbed,  dull,  and  unable  to  answer 
the  strain  placed  upon  it.  He  may,  as  has  been  said, 
be  a  very  excellent  grocer  or  bar-tender,  but  his  efforts 
to  get  the  hang  of  an  engineering  problem  may  well 
render  the  epithet  "dummkopf"  quite  applicable,  and 
not  a  whit  more  uncomplimentary  than  the  truth 
usually  is.  The  commission  form  of  Government, 
executives  of  higher  calibre,  organization  of  the  pro- 
fession of  municipal  engineering,  and  the  establish 
ment  of  a  Department  of  Municipal  Administration 
are  among  the  more  valuable  suggestions  put  forward 
by  readers  of  the  Contract  Record ;  but  there  is  one 
still  more  valuable  that  appears  to  have  escaped  thei- 
notice — one  that  has  been  mooted  by  the  writer  oi: 
more  than  one  occasion  and  has  brought  much  con- 
tumelv  uj)()n  his  shoulders. 

The  Evils  of  Decentralization 

Centralization  and  decentralization  both  have  their 
attendant  evils.  In  England  the  decentralization 
which  has  followed  the  introduction  of  the  Local  Gov- 
ernment Act  of  1894,  for  example,  has  been  productive 
of  very  much  that  is  evil.  It  has  resulted  (to  take  one 
phase  of  the  subject)  in  the  formation  of  a  number  of 
petty  little  districts,  self-coverned  by  local  ignor- 
amuses and  busybodies  and  officered  hymen  not  one 
whit  superior  to  ledger  clerks  and  road  foremen.  The 
introduction  of  urban  luxuries  (to  use  one  of  the  cant 
phrases  of  the  local  magnates  who  boss  these  pitiful 
shows)  has  spe'.t  disaster.  Rates  have  gone  up  to  as 
hi'gh  as  60  per  cent,  of  rental  value,  with  the  inevitable 
result  of  a  deadlock  in  building.  Road  maintenance 
has  degenerated  into  a  "sloppy"  farce,  sewage-disposal 
into  a  "stinking"  joke,  and  refuse  destruction  into  a 
"malodorous"  comedy.  There  are  districts  where  one 
individual  holds  every  public  post  that  there  is,  re 
ceiving  as  petty  Pooh-lSah  the  wage  of  a  navvy' 
secretary. 

A  Department  of  Municipal  Administration 
The  policy  of  centralization,  on  the  other  hand,  has 
kept  together  an  ineptitude  such  as  the  Local  Govern- 
ment  Board,  with   its    red-tape    formalities,    medical 
faddisms,  and  inspectorial  idiosyncracies.    John  Burns 


did  try  to  do  .something  during  his  years  of  office,  bu*. 
the  permanent  officials  were  up  against  him,  and  from 
the  juniors  downwards  the  spirit  of  opposition  was 
ineradicable.  Class  prejudice  may  account  for  mucii, 
but  there  was  also  the  hatred  for  the  man  who,  in  such 
an  exalted  position,  put  a  shoulder  to  the  wheel  him- 
self. Much  more  honoured  was  a  certain  predecessor 
in  office,  who  would  necessitate  lengthy  journeys  by 
the  staff  to  the  Moors  and  eleswhere  when  an  occa- 
sional important  document  (there  are  such  things)  re- 
(luired  his  personal  signature.  The  Local  Government 
lioard  is,  of  course,  more  of  a  Poor  Law  than  a  muni 
cipal  body,  and  the  pity  is  that  it  dabbles  in  such  mat- 
ters as  engineering  or  sanitation  at  all.  The  creatioi: 
of  a  Department  of  Municipal  Administration  would 
l)e  as  welcome  here,  in  England,  as  it  would  be  in 
t'anada.  England  is,  however,  already  in  the  rut  un- 
fortunately, and  vested  interests  will  see  to  it  that 
nothing  of  a  practical  nature  be  done.  Canada  is  still 
on  a  comparatively  good  surface,  and  it  will  be  her  own 
fault  if,  with  the  "orrible  example  of  the  Local  (iov- 
erument  Board  before  her,  she  allows  herself  to  be 
Ijogged  and  quagmired  in  a  similar  way.  So  much 
for  the  suggested  Department  of  Municipal  Adminis- 
tration. 

A  Working  Triumvirate 
Local  autonomy  must  necessarily  be  preserved  in 
some  form  or  another.  "The  usual  council,"  says  Mr. 
Macallum,  "is  generally  led  by  three  or  four  men  more 
or  less  familiar  with  city  business,"  and,  this  being  so, 
why  not,  he  adds,  "carry  on  the  business  by  that  num- 
ber?" The  carrying  of  Mr.  Macallum's  point  to  its 
logical  conclusion  will  place  that  gentleman  on  the 
side  of  the  writer  in  the  daring  suggestion  to  which 
reference  has  already  been  made.  The  three  or  foiu 
men  who  are  most  familiar  with  city  business  are  the 
clerk,  the  engineer  and  the  sanitary  inspector.  The 
otiiers  simply  don't  coimt  at  all.  Mayors,  aldermen, 
chairmen  of  committees — even  medical  officers,  in  the 
majority  of  cases— may  be  regarded  as  superfluous  o, 
purely  ornamental.  Why  not  then,  to  use  Mr.  Macal- 
lum's words,  "carry  on  the  business  by  that  numl)er?" 
To  obtain  an  "executive  of  higher  calibre,"  by  any  sys- 
tem of  popular  voting,  is  out  of  the  range  of  practical 
politics.  Selection  would  lead  to  "graft"  if  the  offices 
were  to  be  purely  honorary ;  and  the  alternative  is 
either  the  Commission  form,  which  would  prove  but 
little  l)etter  than  the  present  form,  or — and  here  enters 
the  "daring  suggestion" — the  abolishment  of  Council 
altogether.  Let  the  clerk,  the  engineer  and  the  sani- 
tary inspector  act  as  the  local  coalition  government, 
the  work  triumvirate,  subject  only  to  the  control  of 
tlie  Department  of  Munici])al  Administration.  At 
once  would  ihe  status  of  all  the  officers  be  raised  and 
with  increased  and  increasing  responsibility  men  of 
liigher  calibre  would  enter  the  profession  of  munici- 
l)al  engineering,  while  those  already  engaged  in  it 
would  have  every  incentive  to  improvement.  The  or- 
ganization of  the  profession  would  proceed  apace, 
and  organization  might  then  have  for  its  primary  ob- 
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ject  improve  instead  of  protection.  A  system  which 
necessitates  men  organizing  tiiemselves  as  a  protec- 
tion against  tiic  terrible  results  of  doing  their  duty 
is  sheer  idiocy. 

The  Fallacy  of  Numbers 

The  cultivation  of  tiie  social  spirit  in  the  mem- 
bers of  a  professional  society  is  eminently  desirable. 
Kven  the  most  hirsute  individual  must  occasionally 
unbend,  and  the  wagging  of  bearded  chins  in  solemn 
conclave  may  be  agreeabl"  varied  in  several  ways. 
But  there  are  times  and  places  for  everything,  and 
tiie  merry  quip  and  jest  which  may  beguile  the  tedium 
of  a  smoking  concert  or  the  enervating  dissipation  of 
an  "al  fresco"  luncheon  are  sadly  out  of  place  at  an  an- 
imal convention.  Here,  there  is  important  work  that 
should  be  done,  and  none  should  pass  without  some  in- 
delible record  being  placed  upon  the  iiistory  of  the 
society.  As  has  been  well  said  editorially,  in  speaking 
of  the  recent  annual  convention  of  the  Canadian 
Society  of  Civil  Engineers,  "such  an  event  should 
prove  an  annual  inspiration  to  every  member  of  the 
profession."  As  such  affairs  go  here,  in  England,  the 
attendance  from  point  of  numbers  was  good,  and  the 
vi.sitors  did  not  swamp  the  members,  as  was  the  case 
at  a  meeting  of  a  certain  Institution  in  London,  when 
the  chairman,  the  secretary,  three  members  and  hve 
press  representatives  alone  were  present.  The  unfor- 
tunate fact  is  that  mere  numbers  do  not  count  for 
such;  it  is  interest,  enthusiasm,  self-control  and  solid- 
arity that  are  wanted.  There  is  a  certain  class  of  man 
that  will  speak  on  everything;  there  is  another  class 
that  maintains  an  obstinate  silence  on  every  subject, 
even  upon  such  as  it  is  most  qualified  to  discuss. 
There  is  the  man  who  attends  a  convention  because 
he  feels  that  he  ought  to  show  himself  at  a  meeting 
now  and  again,  and  there  is  the  man  who  attends  mere- 
ly because  he  wants  a  day  oft".  There  are  even  men 
who  really  do  not  know  why  they  do  attend,  unless  it 
is  upon  the  off  chance  of  shaking  hands  with  a  friend 
or  two  or  doing  a  bit  of  business  in  the  town  visited 
What  is  wanted  are  men  who  have  the  interests  of 
their  society  sincerely  at  heart,  who  regard  a  meeting 
as  a  red-letter  event,  and  whose  enthusiasm  is  not  of 
a  day  but  of  all  time.  These  it  is  hard  to  find.  "While 
the  growth  of  the  society  in  numbers  has  been  very 
satisfactory,"  one  reads,  "there  has  been  no  corres- 
ponding growth  in  the  enthusiasm  of  its  members,  as 
evidenced  by  attendance  at  the  meetings,  by  the  pre- 
paration and  contribution  of  papers,  or  of  discussion 
on  the  papers  submitted,  but  rather  the  reverse." 

The  Premier  Institution 

This  is  a  g.loomy  statement  indeed ;  and  yet  the 
Society  may  take  heart,  for  apathy  and  indifference 
are  the  common  lot  of  professional  societies  the  world 
over,  once  the  early  enthusiasm  has  simmered  down. 
Even  the  great  English  Institution  of  Civil  Engineers 
is  devoid  of  enthusiasm.  It  works  on  its  bank  balance 
and  its  record  in  the  years  that  have  gone.  It  is  to  all 
intents  and  purposes  a  preserve  for  top  dogs,  who 
from  their  seat  upon  the  Council  hand  out  jobs  to  the 
small  fry,  who  are  kept  from  getting  them  for  them- 
selves by  a  beautifully  balanced  system  of  professional 
etiquette.  An  engineer  who  is  not  a  member  (or  asso- 
ciate member)  of  the  Institution  is  practically  debar- 
red from  a  livelihood ;  hence  the  guineas  annually  flung 
into  the  funds  largely  for  the  behoof  of  the  ciiarmed 
circle.  It  would  be  ridiculous  to  say  that  the  ordinary 
member  did  not  get  some  return  for  his  subscription, 


but  it  is  beginning  to  be  appreciated  very  keenly  that 
such  return  is  not  commensurate.  As  to  the  boasted  ' 
"Proceedings,"  the  volumes  can  very  shortly  after 
jjublication  be  purchased  for  a  few  pence  each,  and  tiie 
writer  now  has  a  set  extending  over  a  number  of  years 
which  will  have  to  go  at  waste-paper  prices  shortly  if 
no  offer  comes  along. 

"■Class"  Distinctions 
That  "nothing  succeeds  like  success"  is  not  true  of 
professional  societies.  It  is  success  that  spoils  them. 
The  founders  of  a  society  will  possibly  be  men  actu- 
ated by  no  thought  of  reward  and  acting  solely  for  the 
benefit  of  their  professional  fellows.  With  increasing 
numbers  the  founders  become  lost  to  sight.  Pushing 
individuals  thrust  themselves  upwards,  and  the  evil 
influence  of  domination  begins  to  be  felt.  Then 
cliques  are  formed,  and  the  whole  work  of  the  society 
falls  into  the  hands  of  a  few,  who  take  in  rotation  all 
the  posts  of  honour  available.  Back-scratching  and 
log-rolling  become  rife,  and  the  younger  men— the 
men  for  whom  the  society  was  called  into  being — are 
cold-shouldered  and  driven  to  the  wall.  Only  by  en- 
couraging the  students  and  young  associates  can  a 
society  flourish.  They  are  its  life-blood,  and  if  the 
stress  fails  lethargy  and  collapse  ensue.  But  the 
youngsters  are  bashful  and  reserved;  they  lack  experi- 
ence, and  they  hesitate  to  express  their  views.  It  is 
just  these  things  that  have  to  be  overcome,  and  it  is  up 
to  the  seniors,  the  men  who  have  made  their  mark 
in  the  profession,  to  draw  them  out.  There  are  many 
ways  in  which  this  can  be  done,  but  patronage  and 
condescension  are  not  among  them.  Tiiere  must  be  an 
equality  among  all  classes  in  the  society,  at  any  rate 
when  assembled  at  a  meeting  or  in  convention,  and  the 
younger  men  must  be  made  to  feel,  beyond  any  sha- 
dow of  doubt,  that  this  is  so.  The  whole  practice  of 
"class"  distinction  is  open  to  condemnation.  Profes- 
sional societies  do  not  differ  so  much  from  trading 
concerns  as  they  perhaps  ougiit  to;  but  facts  must  be 
faced  as  they  are,  and  what  honour  there  once  was  in 
admittance  has  been  discounted  of  late  years  in  more 
ways  than  one.  Equality  within  the  four  walls  of  a 
society  must  inevitably  add  to  its  influence  for  good. 
Dignity  is  after  all  but  a  very  unsubstantial  form  of 
diet. 


A  lecture  was  recently  delivered  by  Mr.  Marconi 
in  Rome  before  the  King  and  Queen  of  Italy,  mem- 
bers of  the  Italian  Government,  both  Houses  of  Par- 
liament, and  the  Diplomatic  Corps.  He  described  the 
progress  whi;;h  had  been  made  in  wireless  telegraphy, 
and  the  difficulties  which  had  been  overcome  since  his 
previous  lecture  in  Rome  in  1903.  His  voyage  to 
South  America  on  board  the  Principessa  Mefalda  had 
illustrated  that  communication  in  a  north  and  south 
direction  was  easier  than  communication  in  an  east 
and  west  direction.  Mr.  Marconi  described  his  new 
system  for  generating  continuous  waves  and  its  us'j 
in  wireless  telephony.  He  then  described  the  appara- 
tus for  producing  waves,  divided  into  regular  groups, 
and  dealt  with  the  improvements  effected  in  receivers, 
giving  a  practical  demonstration  of  the  reception  of 
messages  in  the  lecture  hall  from  Poldhu,  in  Cornwall, 
and  Tripoli.  Mr.  Marconi  finally  described  the  prac- 
tical applications  of  radio-telegraphy  to  all  types  of 
vessels,  including  submarines,  as  well  as  its  uses  in 
war  and  peace.  He  concluded  with  an  acknowledge- 
ment of  the  help  which  he  had  received  from  the  King 
and  Queen  of  Italy. 
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^The   C.  P.  R.   Double-Track  Tunnel   through 

Mount  Macdonald,   B.C. 


FIVE  hundred  men  are. engaged  day  and  night 
in  constructing  the  five-mile  double-track  tun- 
nel through  Mount  Macdonald,  one  of  the 
peaks  of  the  Selkirk  Range  in  British  Colum- 
bia. The  bore  will  be  the  longest  railway  bore  on  the 
American  continent  and  will  obviate  the  present 
necessity  of  using  two  long  spiral  loops  on  the  west- 
ern s'.ope  and  many  miles  of  snow  sheds.  The  im- 
provements are  designed  to  efifect  a  big  grade  reduc- 
tion and  the  abandonment  of  one  of  the  most  costly 
section  of  railway,  from  an  operation  standpoint  of 
view,  on  the  entire  C.  P.  R.  system. 

The  new  tunnel  will  shorten  the  route  by  four 
miles.  The  enterprise  is  officially  known  as  the 
Rogers  Pass  tunnelling  scheme,  and  the  work  and  re- 
lated improvements  will  involve  the  expenditure  of 
more  than  $10,000,000. 

Since  the  company  opened  its  transcontinental  line 
through  the  mountains  of  British  Columbia,  it  has  ex- 
pended millions  of  dollars  in  protecting  and  renew- 
ing its  tracks,  on  extra  locomotives  used  to  haul  trains 
up  the  heavy  grades,  and  in  coping  with  snowfalls  and 
other  physical  handicaps  which  keep  a  large  force 
of  men  and  a  large  amount  of  expensive  equipment 
busy  nearly  all  the  year.  At  Rogers  Pass,  close  to 
■  the  summit  of  the  Selkirks,  the  company  maintains 
Marge  engine  sheds,  shops,  snow  ploughs  and  outfits 
ready  for  service  on  both  sides  of  the  Selkirk  Range. 
For  many  years  the  railway  company  has  been  gradu- 
ally efi"ecting  a  reduction  of  its  gradients  and  improv- 
ing its  main  line  generally.  Four  years  ago  two  spiral 
tunnels  were  bored  through  Mount  Cathedral  and 
Mount  Ogden  in  the  Rocky  Mountain  range,  eliminat- 
ing what  was  known  in  railway  circles  as  the  "big 
hill"  between  Field  and  Hector. 

The  C.  P.  R.  decided  on  the  Rogers  Pass  tunnel 
undertaking  and  relating  double-tracking  work  last 
spring,  preliminary  operations  having  been  started  in 
June.  Before  the  work  could  be  commenced  on  the  ex- 
cavation for  the  approaches,  sidings  had  to  be  installed 
on  either  side  of  the  mountains,  camps  established, 
trails  and  roads  built,  and  a  thousand  and  one  other 
organization  details  given  attention.  Boring  opera- 
tions on  the  "pioneer"  bore  were  commenced  last 
autumn  and  a  start  was  made  a  short  time  ago  on  the 
main  tunnel  from  the  eastern  portal. 

The  new  location  for  the  line  under  the  Selkirks 
branches  oflf  from  the  present  route  near  Cambie, 
three  miles  west  of  Glacier,  and  at  a  point  close  to  the 
commencement  of  the  "loops"  going  west.  The  camp 
at  the  western  end  of  the  work  is  gained  by  two 
routes — by  following  the  siding,  or  by  an  excellent 
road  built  by  the  Provincial  Government,  which  leads 
from  Glacier  House  down  the  valley  and  passes  near 
the  scene  of  the  work.  Following  an  even  grade  from 
Cambie  the  approaches  to  the  tunnel  run  in  an  al- 
most straight  line  to  the  base  of  Mount  Macdonald. 
A  large  amount  of  excavation  has  been  done  and  the 
material  originally  intended  for  dump  filling  has  been 
found  necessary  for  the  roadbed. 

The  western  portal  will  be  located  about  1,700  feet 
below  and  a  short  distance  west  of  Glacier  House. 
The  main  passage  wi!l  provide  for  double  tracks,  and 
the  approaches  from  both  ends  will  also  have  parallel 


lines.  The  tunnel  will  be  29  feet  wide  and  23  feet  high, 
space  for  lining  the  walls,  where  necessary,  being  pro- 
vided by  extra  excavation.  The  inside  of  the  tunnel 
will  be  timbered  and  reinforced  with  concrete  where 
required.  The  exact  material  in  the  heart  of  the  moun- 
tain will  only  be  determined  as  the  boring  proceeds, 
although  it  is  expected  that  strata  of  different  kinds  of 
rock  and  earth  will  be  encountered  on  tiie  way 
through.  Two  big  steam  shovels,  one  of  them  scoop- 
ing up  as  much  as  ten  tons  at  once,  are  to  be  seen  at 
work  in  the  cutting  which  will  lead  up  to  the  portal  of 
the  passage.  The  tunnel  will  follow  a  straight  line 
under  Mount  Macdonald,  emerging  in  the  Beaver  Val- 
ley at  a  point  about  1000  feet  below  the  present  line, 
which  reaches  the  summit  by  a  gradual  incline  on  a 


Mount  Sir  Donald— One  of  the  principarpeaks  of  the  Selkirks, 
adjoining  Mt.  Macdonald. 

route  notched  out  on  the  eastern  slopes.  The  eastern 
entrance  is  situated  almost  immediately  below  Her- 
mit, a  flag  station  east  of  Rogers  Pass  and  nearl)^  47 
miles  west  of  Golden.  Up  to  the  timber  line  a  space 
has  been  cleared  between  the  trees,  posts  being  planted 
to  mark  the  path  which  will  be  taken  inside  the  moun- 
tain. A  centre  line  has  been  mapped  out  right  up  to 
the  top  of  the  peak,  on  the  apex  of  which  is  a  pole  witii 
a  signal  flag,  from  which  observations  may  be  taken 
from  both  the  lllecilewaet  and  Beaver  valleys. 

Mount  Macdonald  can  only  be  climbed  from  the 
west  side,  as  it  drops  down  practically  sheer  on  the 
western  slope.  When  the  signal  flag  was  being  plant- 
ed on  the  extreme  summit,  last  August,  the  staffs  of 
engineers  at  the  eastern  and  western  camps  sighted 
their  instruments  from  both  valleys  and  checked  up 
their  previous  calculations  in  order  to  ensure  perfect 
acciu-acy  in  projecting  their  resjjective  bores.  The 
imle  at  the  simimit  indicates  the  alignment  of  the  tun- 
nel, while  a  route  surveyed  around  the  slopes  of  the 
mountain  gives  the  basis  for  the  triangulation.    The 
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exact  location  of  the  tunnel  will  be  determined  by  the 
two  courses  mapped  out  over  and  around  Mount  Mac- 
donald  and  by  mathematical  calculations.  The  high- 
est point  reached  by  the  proposed  tunnel  will  be  3,795 
feet  above  sea  level,  or  4,065  feet  from  the  extreme 
height  of  the  peak.  The  passage  through  the  moun- 
tain will  have  a  gradual  rise  of  one  per  cent,  to  the 
"interior  summit."  After  passing  through  the  tunnel 
the  railway  will  cross  Bear  Creek,  near  the  eastern 
portal,  and  follow  the  course  of  the  Reaver  River,  as- 
cending to  Six-Mile  Creek,  the  junction  point  ten 
miles  east,  by  an  easy  grade.  Stoney  Creek  and  other 
mountain  streams  will  be  forded  close  to  the  base  of 
the  slopes. 

The  contractors  for  the  tunnel  scheme  are  applying 
an  entirely  new  method  in  tunnel  work,  projecting 
what  is  known  as  a  "pioneer  bore."  This  is  a  small 
preliminary  shaft,  seven  feet  by  nine,  which  will  paral- 
lel the  course  of  the  main  tunnel  fift-\-  feet  distant  and 


The  loop  approaching  the  great  mountain. 

be  bored  from  both  ends  at  the  same  time.  The  idea 
is  in  the  nature  of  an  experiment  and  was  decided  upon 
only  after  careful  calculation  and  mature  considera- 
tion. 

One  of  the  reasons  for  the  adoption  of  the  new  plan 
was  the  fact  that  the  C.  P.  R.  wished  to  have  the  main 
undertaking  finished  by  December  31,  1916,  three 
years  and  a  half  from  the  time  the  work  was  started. 
With  the  "pioneer  bore,"  the  work  will  be  greatly 
facilitated.  Side  drifts  will  be  excavated  leading  into 
the  course  of  the  main  tunnel,  and  drillers  will  thus  be 
enabled  to  attack  a  number  of  points  at  once.  While 
blasting  is  proceeding  in  one  part  of  the  shaft  the 
workers  will  be  able  to  continue  their  activities  in  an- 
other shaft  instead  of  having  to  cease  work  each  tini" 
a  shot  is  fired,  as  would  be  the  case  with  the  one  head- 
ing. The  same  applies  to  the  excavation  part  of  the 
work.  Lines  of  cars  loaded  with  m^iterial  can  be  kept 
continually  in  motion  from  the  various  drifts,  whic'i 
would  not  be  possible  were  the  operations  conceu 
trated  at  one  part. 

Another  advantage  is  the  fact  that  the  "pioneer 
bore"  will  act  as  a  ventilating  shaft,  enabling  the  pass- 
age of  a  current  of  air  through  two  bores  and  the  cor.- 
necting  passages.  It  will  also  serve  a  permanent  pur- 
pose in  the  same  connection  on  the  completion  of  the 
main  tunnel. 

One  of  the  difficult  engineering  works  carried 
out  in  conection  with  the  tunnel  undertaking  was  the 


diversion  of  the  course  of  the  lllecilewaet  River.  The 
stream,  which  during  the  spring  freshets  assumes  the 
dimensions  of  a  torrent — presented  a  gieat  handicap, 
as  its  original  channel  crossed  the  location  for  the 
approaches  at  a  point  where  a  deep  cutting  had  tt)  be 
excavated  to  secure  the  necessary  grade  for  the  en- 
trance of  the  tunnel,  and  then  skirted  the  route  for  a 
considerable  distance.  While  measures  could  have 
i)een  taken  effectively  for  carrying  the  tracks  on  tres- 
tles or  bridges,  there  would  still  have  been  the  danger 
of  the  river  encroaching  on  the  line  or  undermining  the 
roadbed.  It  was  decided,  therefore,  to  change  the 
course  of  the  stream.  To  accomplish  this  and  to  pre- 
vent furture  trouble,  a  deep  trench  nearly  a  mile  lopg 
was  dug  on  the  left  side  of  the  approaches.  This  will 
act  as  a  continuation  of  the  original  channel  of  the 
river,  and  will  divert  the  stream  past  the  cutting  to  a 
point  where  an  arched  culvert  will  turn  the  water 
under  the  tracks  again  into  the  old  creek  bed  on  the 
right  side  of  the  railway. 

The  tunnel  contract  covers  eight  miles  of  the  im- 
provement scheme,  which  will  extend  to  Six-Mile 
Creek,  and  includes  the  construction  of  the  line  from 
the  junction  point  at  Cambie  to  a  point  about  a  mile 
on  the  other  side  of  the  eastern  porta'..  A  contract  will 
lie  let  later  for  the  double  track  connections  furthci' 
cast. 

M(;del  villages  have  been  established  l)y  the  con- 
tactors on  both  sides  of  the  mountain.  The  buihlings 
are  all  e(|ui])ped  with  electric  light,  hot  and  co'd  run- 
ning water,  and  other  conveniences  not  usually  fnund 
in  tlie  ordinary  railway  camp.  Roomy  dining  rooms 
and  sleeping  quarters  are  provided  for  the  men,  the 
liouses  being  connected  with  covered  passage-ways 
raised  above  the  level  of  the  snow.  The  kitchens  are 
well  laid  out  and  appointed,  having  concrete  floors, 
among  other  aids  to  cleanliness. 

Comfortable  quarters  for  the  clerical  and  engineer- 
ing staflfs  of  the  contractors  and  the  C.  P.  R.  are  pro- 
vided in  separate  buildings.  Several  apartment 
houses  and  small  dwellings  are  reserved  for  married 
men.  There  are  stores  at  both  camps,  comfortable 
lounging  rooms,  post  office  and  other  institutions  foimd 
in  small  towns.  Emergency  hospitals  and  surgeons 
are  maintained  at  both  villages  and  there  is  a  regular 
police  force. 

Gangs  of  drillmen  will  be  employed  in  three  con- 
tinuous shifts  on  the  tunnel  excavation  work,  whicii 
will  be  done  from  both  ends  at  the  same  time.  Work 
on  the  "pioneer  bore"  has  been  advanced  at  the  easterr 
portal  nearly  a  thousand  feet  into  the  base  of  the 
mountain,  and  a  start  has  been  made  on  the  main  bore 
fi'om  the  east  end.     Operations  will  be  commenced  on 


Entrance  to  "pioneer  bore"  Sell<irk  tunnel. 
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the  preliminary  shaft  and  the  large  tunnel  at  the, west- 
ern end  at  an  early  date.  The  excavations  for  the  ap- 
proaches at  both  sides  are  almost  half  completed. 

The  undertaking-  is  being  carried  out  for  the  C.  1". 
R.  by  Messrs.  Foley  Bros.,  Welch  &  Stewart.  Mr.  A. 
C.  Dennis  is  the  superintendent  in  charge  of  the  opera- 
tions, while  Mr.  J.  D.  Shepperd,  officially  designated 
Assistant  Engineer  in  charge  of  the  Rogers  Pass  pro- 
ject, is  the  railway  company's  chief  official  representa- 
tive on  the  ground.  He  makes  his  headquarters  at  the 
western  camp,  which  is  connected  by  telephone  with 
the  eastern  camp  and  points  along  the  line  on  both 
sides  of  the  summit.  Under  Mr.  Shepperd  are  two  re- 
sident engineers,  Mr.  H.  R.  Phipps  at  the  eastern  end, 
and  Mr.  G.  Macgilp  at  the  west.    The  executive  offices 


The  camp  at  the  entrance  to  Selkirk  Tunnel. 

are  at  the  western  porta!  camp,  and  two  entirely  separ- 
ate staffs  are  maintained  by  the  C.  P.  R.  and  the  con- 
tractors. 


Forms  for  Concrete  Work 

AI'APER  on  "Forms  for  Concrete  Work"  was 
read  at  a  recent  meeting  of  the  Concrete  in- 
stitute (London,  Eng.),  by  Mr.  Allan  Gra- 
ham. The  author  commenced  by  saying  that 
we  did  not  often  hear  of  failures  occurring  in  rein- 
forced concrete  buildings  after  their  completion,  but 
generally  during  their  erection,  and  although  all  fail- 
lu-es  could  not  be  attril)uted  to  defective  forms,  yet  the 
forms  were  to  blame  in  a  sufficient  number  of  cases 
to  render  the  forms  for  concrete  work  an  important 
element  in  securing  efficiency  in  construction,  and  not 
merely  in  the  utilitarian  aspect.  Although  it  was  not 
the  practice — in  England,  at  any  rate — for  engineers 
to  design  their  forms,  that  being  generally  left  to  the 
contractor,  it  was  his  belief,  the  author  remarked,  that 
an  engineer,  for  his  own  protection,  should  at  least  set 
out  some  typical  portion  of  the  forms  for  the  con- 
tractor's guidance,  thus  doing  all  he  could  to  avoid 
failure  in  this  direction  at  any  rate.  Of  course,  good 
forms  alone  would  not  ensure  safety,  and  vigilance 
had  likewise  to  be  used  in  detecting  bad  work,  bad 
design,  and  bad  material. 

Dealing  then  with  terms  used  in  concrete  work, 
the  author  remarked  that  formwork  was  a  term  em- 
bracing all  kinds  of  moulds  or  centering  set  up  to  give 
shape  to  the  concrete  or  similar  plastic  materia).  It 
was  so  employed  in  America.  There  wa/^  a  concensus 
of  opinion  in  favour  of  the  definition  "formwork"  as 
an  inclusive  term,  owing  to  the  real  meaning  of  the 
term  "centering"  having  a  more  limited  application 
than  was  usually  attributed  to  it.    .As  the  word  "form" 


vyas  the  same,  and  had  the  same  meaning  in  French, 
German,  Italian,  and  Spanish,  the  author  said  he  be- 
lieved it  would  be  agreed  we  were  on  safe  ground  if 
we  accepted  it  for  our  purpose.  The  term  had  great 
merit,  being  superior  to  such  terms  as  falsev  ork  or 
shuttering.  ' 

The  contention  that  the  engineer  should  prepare 
the  design  of  formwork  had  much  to  recommend  it. 
An  engineer  would  generally  have  no  hesitation  in 
setting  out  the  design  of  centering  for  a  bridge  or 
other  equally  important  work,  but  for  some  reascr.  or 
other  the  design  of  ordinary  formwork  which  played 
such  an  important  part  in  the  cost  of  reinforced  con- 
crete was  never  considered.  There  was  no  doubt 
that  a  thorough  understanding  of  the  principles  under 
lying  the  every-day  practice  of  concrete  form  design 
was  worthy  of  the  best  engineering  talent.  With  this 
understood  the  problem  could  be  analysed,  the  re- 
quirements realised,  and  the  design  decided  upon  that 
would  be  the  most  economical  and  efficient,  due  con- 
sideration being  given  to  the  salvage  of  materials. 

It  was  not  merely  that  a  design  for  a  specific  case 
which  would  safely  support  a  certain  volume  of  con- 
crete was  required ;  it  was  rather  the  problem  of  de- 
signing a  set  of  forms  which  could  be  erected,  taken 
down,  and  many  times  re-used  during  the  progress  of 
work.  The  factors  invohed  were  many :  such  as  the 
type  of  centering,  the  kind  of  timber,  how  much  to 
centre  at  one  time,  and  what  clamps,  bolts,  nails,  wire, 
or  strap  steel  should  be  u.sed.  These  things  pro])erly 
considered  would  repay  the  trouble  taken  and  result 
ill  I)etter  and  more  economical  work. 

Various  authorities  placed  the  cost  of  formwork  at 
anything  from  20  per  cent,  to  60  per  cent,  of  the  total 
cost.  The  possibility  of  reducing  this  hindrance  to  the 
more  general  use  of  concrete  ought  to  be  sufficient  in- 
ducement for  us  to  give  the  matter  close  considera- 
tion. The  great  American  constructional  hrms  had 
struck  out  in  many  directions  to  reduce  this  cost  to  a 
minimum,  and  to  this  end  the  forms  in  most  instances 
were  designed  in  the  drawing-office,  at,  we  are  told,  a 
cost  of  2  per  cent,  and  a  saving  of  10  per  cent. 

The  author  then  dealt  with  the  kinds  of  timber  that 
are  used  for  formwork;  the  desirability  of  giving  a 
camber  to  the  bottom  of  beam  boxes,  and  of  carefully 
checking  the  measurements,  to  see  that  the  concrete 
members  were  actually  carried  out  as  designed;  the 
necessity  of  having  joints  close  to  prevent  the  mix- 
ture escaping;  the  remedying  of  cracks;  the  removal 
of  forms ;  clamps  and  nails  to  hold  the  forms  together ; 
the  repair  and  re-use  of  formwork;  the  number  of 
sets  required  in  order  to  get  on  fast  enough  with  tlic 
work  of  building ;  the  importance  of  carefullv  clearing- 
forms  of  all  .sawdust,  dirt,  and  chips  before  tilling  with 
concrete;  the  wetting  of  timber  to  prevent  sticking: 
the  use  of  sheet  metal ;  the  time  for  striking  forms  and 
methods  of  determining  the  strength.  He  then  dealt 
in  detail  with  forms  for  various  parts  of  construction, 
as,  for  example,  floors,  beams  and  pillars,  culverts, 
conduits,  tall  chimneys,  silos,  tanks,  gasholder  tanks, 
dams,  domes,  and  bridges. 


The  following  method  for  mixing  the  top  layer  of 
concrete  floors  has  been  successfully  handled :  Iron 
dust  to  the  extent  of  15  lbs.  to  30  lbs.  is  mixed  with 
100  lbs.  of  the  cement  dry,  and  one  part  of  this  mix- 
ture to  two  parts  of  sand  makes  the  slush  for  the  top 
coat,  which  varies  from  one-half  inch  to  one  incli 
in  thickness.  It  makes  a  hard  and  durable  floor,  thor- 
oughly  waterproof,   and   not   slippery.     - 
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Substructure  and   Approach   Spans    Completed  —  Storage 

Yard  and  Contractor's  Camp  Established — Steel 

Received  and  Traveller  Tower  Erected 


IMPORTANT  progress  lias  been  made  in  the  con- 
struction as  well  as  in  the  desis^n  and  fabrica- 
tion of  the  $12,000,000  yiiebec  Bridge,  and  al- 
though the  work  is  not  yet  imposing  from  the 
layman's  standpoint,  it  has  reached  a  stage  and  has 
included  preliminaries  that  will  permit  rapid  future 
progress.  At  the  site  the  short  approach  spans  and  the 
difficult  and  costly  superstructure  for  the  main  span 
have  been  completed,  a  camp  established,  contractor's 
yards  laid  out,  plants  installed  and  operations  com- 
menced in  the  storing  of  superstructure  steel  and  the 
erection  of  traveller  and  falsework,  thus  providing  for 
vigorous  operation  in  the  spring  and  for  the  erection  of 
the  main  steelwork,  which  is  now  being  fabricated  and 
shipped  to  the  site. 

The  two  large  main  piers,  located  1,800  ft.  apart 
on 'the  edges  of  the  very  deep-water  channel,  are  of 
concrete  construction  with  masonry  facing  and  pneu- 
matic-caisson foundations.  The  anchor  piers,  2,830 
ft.  apart,  are  of  similar  construction,  with  foundations 
on  solid  rock  above  water  level.  They  are  a  few  feet 
eccentric  from  the  old  piers,  so  as  to  clear  them  in- 
stead of  utilizing  a  portion  of  them,  as  was  at  one  time 
intended.  The  old  piers  have  been  removed  to  low- 
water  level,  and  part  of  the  stone  masonry  contained 
in  them  has  been  used.  The  short  approach  spans 
at  the  north  end  of  the  bridge  have  been  erected  and 
standard-gage  tracks  on  them  connected  with  the 
railroad  branch,  so  that  material  and  equipment  can  be 
received  and  stored  and  the  erection  of  the  main  spans 
can  be  undertaken   as  the  falsework  for  the  anchor 


arms  is  erected.     The  construction  equipment  is  in- 
stalled and  the  steel  is  at  the  site. 

Erection  will  be  commenced  this  spring  at  the 
north  end  of  the  bridge  and  at  the  south  end  next 
year,  after  which  .the  work  will  progress  simultane- 
ously on  both  sides  of  the  river  until  completion.  At 
present  the  principal  activities  are  on  the  north  side 
of  the  river,  but  will  be  substantially  duplicated  on 
the  south  side  in  time  to  commence  the  erection  there 
as  soon  as  required  by  the  programme  of  scheduled 
operations. 

North  Shore  Plant 

As  the  bridge  site  is  in  a  rural  district  at  con- 
siderable distance  from  towns  large  enough  to  pro- 
vide convenient  accommodations  for  the  workmen,  a 
construction  camp  has  been  established  on  the  north 
shore  to  accommodate  the  erection  force.  Quarters 
have  been  provided  for  the  engineers  and  other  officers 
of  the  bridge  commission  and  the  contractors.  The 
camp  contains  bunk  houses  with  steam  heat,  electric 
lights  and  artesian  water  supply,  besides  which  there 
are  an  office  building,  a  commissary,  kitchen,  dining 
room,  wash  house,  hospital,  police  station,  repair  shop 
and  storage  houses.  Owing  to  the  severity  of  the 
climate  the  working  season  for  erection  is  limited  to 
about  six  months,  and  the  camp,  which  will  be  in  ser- 
vice about  four  years,  has  been  constructed  with  a 
view  to  durability  and  comfort  for  at  least  that  length 
of  time. 

The  power  house  is  of  fireproof  construction  and  i.^ 
equipped  with  four  Ingerso!I-Rand  air  compressors-- 
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one  of  which  is  intended  to  be  kept  in  reserve — with 
a  combined  capacity  of  2,000  cii.  ft.  of  free  air  per 
minute.  The  compressing-current  motors  of  100  h.p. 
each,  and  two  250  kw.  motor-generator  sets  are  install- 
ed to  reduce  the  2,200-amp.  current  to  220  alternating 
current  for  the  operation  of  the  motors  on  the  erection 
travellers.  .All  of  the  principal  installation  is  in  dupli- 
cate and  is  proportioned  so  that  there  will  always  be 
a  reserve. 

The  electric  current  is  purchased  by  the  contractor 
and  is  delivered  on  both  sides  of  the  river  and  con- 
nected by  a  cable  across  the  channel  so  that  either 
side  may  supply  the  other  side.  A  duplicate  plant  will 
be  established  on  the  south  shore  of  the  river,  thus 
providing  for  the  eventual  installation  of  four  units, 
whicli,  besides  affording  flexibility  and  reserve,  were 
found  to  be  cheaper  than  the  installation  of  a  single 
large  plant  with  the  required  total  capacity  and  excess. 

The  main  travellers  are  each  operated  b}'  mill-type 
General  Electric  motors.  It  is  estimated  that  a  total 
of  about  500  h.p.  on  each  side  of  the  river  will  be  re- 
quired for  all  erection  purposes  when  tiie  work  is  in 
maxinuini  progress,  and  that  of  this  amount  abou^ 
500  h.p.  will  be  required  to  operate  the  air  compres- 
sors which  supply  power  for  the  pneumatic  tools.  Al- 
though a  capacity  of  800  h.p.  is  provided,  it  is  expect- 
ed that  not  more  than  400  or  500  h.n.  will  be  used  at 
any  one  time. 

Storage  Yard 

The  storage  yard  is  commanded  by  a  two-trolle}- 
yO-ton  girder  crane  of  81  ft.  Syi-in.  span,  travelling  01^ 
a  runway  495  ft.  long.  The  space  commanded  is 
crossed  at  one  end  by  two  standard-gage  service 
tracks  connecting  with  the  bridge  track  and  with  th  ? 
railroad  branch.  The  remainder  of  the  space  betweei' 
tlie  runway  girder  is  occupied  by  four  full-length  lines 
of  double  timber  skids  4  ft.  apart  on  centers,  which 
have  a  capacity  sufficient  for  the  storage  of  all  the 
steel  required  for  either  the  anchor  arm  or  the  canli 
lever  arm. 

The  girder  crane  and  runway  are  substantially 
duplicates  of  those  already  installed  in  the  storage 
yards  of  the  fabrication  shop  in  Montreal,  and  will 
eventually  be  removed  there  to  supplement  them. 
Ivxcepting  33  ft.  and  49^  ft.  odd  spans  at  the  ends, 
tlie  runway  girders  are  66  ft.  long  and  are  sun()ortcd 
on  l)attered  steel  columns  7  ft.  wide  transverse  to  the 
tracks  at  the  Ijase.  Each  column  is  made  of  four 
corner  angles  united  by  lattice  angles  and  having  the 
upper  ends  bent  vertical  and  riveted  between  tiie  inner 
faces  of  the  double  runway  girders.  The  columns  on 
one  side  of  the  runway  are  stat'^irered  with  those  on 
the  opposite  side  .so  as  to  allow  members  longer  than 
the  width  of  runway  to  be  moved  to  any  ])o.sition 
without  turning. 

Erection  of  one  of  the  main  travellers  was  com- 
menced on  shore  at  the  north  end  of  the  bridge  last 
fall  and  was  completed  to  the  top  of  the  tower,  a  little 
beyond  the  point  shown  in  the  accompanying  illus- 
tration, before  work  was  suspended  for  tiie  winter. 
The  traveller,  about  200  ft.  high,  has  clearance  be- 
tween the  trusses  of  the  ijermanent  structure  and  is  of 
iieavy  riveted  construction  with  a  vertical  tower  of 
rectangular  cross-section  made  with  four  vertical  posts 
X-braced  on  all  faces  and  horizontal  bracing  at  eacli 
panel  point. 

The  base  of  the  tower  is  extended  by  trusses  pro- 
jecting from  one  side  and  is  supported  bv  four  six- 
wheel  trucks  running  on  two  6>^-ft.  gage  tracks.     A 


pair  of  vertical  trusses  framed  into  the  top  of  the  tower 
cantilever  50  ft.  front  and  rear,  serve  as  runway 
girders  for  a  pair  of  travellir  cranes  of  110  tons  ca- 
pacity witii  nickel-steel  girders.  These  girders  canti- 
lever beyond  both  sides  of  the  traveller  so  as  to  ex 
tend  across  the  trusses  and  command  them  with  their 
:)o-ton  trolley  hoists. 

The  traveller  weighs  about  930  tons,  or,  with  itj 
full  equipment,  about  1000  tons.  It  will  be  provided 
with  electric  passenger  elevator  and  hoisting  appara- 
tus. After  erecting  tne  falsework,  the  anchor  arm  and 
tlie  cantilever  arm  on  the  north  side  of  the  river  will 
be  dismantled  and  reassembled  at  another  site  for  the 
erection  of  the  640-ft.  5,000  ton  center  suspended  spaa 
on  sliore  falsework. 

The  fabrication  of  the  7,400  tons  of  steel  in  the  tlooi 
system  of  the  entire  bridge  and  of  the  1,400  tons  of 
inside  falsework  and  470  tons  of  outside  falsework  for 
the  north  shore  has  been  almost  completed,  and  on 
February  1  about  8,000  tons  of  steel  had  been  shipped 
to  the  site,  besides  1,000  tons  of  floor  system  which 
had  been  completed  and  which  are  still  stored  at 
the  fabricator's  shops. 

The  work  is  under  the  direction  of  the  board  of 
engineers,  of  which  C.  N.  Monsarrat  is  chairman  and 
chief  engineer.  It  is  being  executed  by  the  St.  Law- 
rence Bridge  Company,  of  which  I'helps  Johnson  is 
president  and  G.  H.  Duggan,  chief  engineer. 


BRIDGE  RIVETS  OF  UNUSUAL  jiz..:. 

Fabrication  of  the  very  large  members  of  the  new 
Quebec  Bridge  required  the  driving  of  numerous  lonr- 
carbon-steel  rivets  of  large  diameter,  and  unusual 
pains  have  been  taken  at  the  St.  Lawrence  Bridge 
Company's  shop  in  their  perfection  and  in  the  demon- 
stration of  the  results  obtained  in  driving  them.  Satis- 
factory results  are  reported  to  have  been  secured  for 
the  1^-in.  iron  rivets  in  the  pedestals  under  the  mail" 
vertical  posts.  These  rivets  have  a  9-in.  grip  and  are 
12  in.  long  before  driving,  thus  requiring  great  effici 
ency  in  the  machine  and  making  it  a  difficult  and  cost- 
ly matter  to  attempt  cutting  out  and  redriving,  so  that 
it  is  essential  that  they  should  be  satisfactory  at  the 
outset. 

Tne  requirements  are  for  the  rivets  to  be  driven 
at  a  cherry  red.  The  cylindrical  holes  are  drilled  or 
reamed  to  a  uniform  diameter  and  the  rivets  are  taper- 
ed about  1-32  in.  in  12  in.  from  the  end  near  the  hrst 
liead  so  as  to  completely  fill  the  hole  there  when  in- 
serted. The  points  are  chilled  by  being  dipped  in 
water  before  driving,  thus  tending  to  increase  the  u() 
set  in  the  middle  of  the  shank,  and  the  first  heads  are 
made  long,  affording  a  sufficient  excess  of  metal  to 
insure  the  formation  of  a  1-16  to  3-16  in.  burr  next  the 
metal. 

These  rivets  are  driven  as  fast  as  those  driven  at  a 
much  higher  temperature,  and  are  not  subjected  to  a.^ 
much  stretching  by  the  springing  of  the  riveted  plates 
as  when  rivets  are  hotter.  The  driving  has  been  so 
successful  that  practically  no  rivets  have  been  con 
demned  and  cut  out.  Heating  tiie  rivets  to  a  verv 
high  temperature  for  drivin'"  is  objectionable  on  ac- 
count of  tiie  scale  that  is  formed  and  because  the  metal 
is  then  too  soft  to  transmit  the  compression  and  pro- 
duce a  sufficient  upset  a  long  distance  from  the  driven 
head. 

The  shop  rivets  are  driven  with  pneumatic  yoke 
machines  and  the  field  rivets  will  be  driven  with  pneu- 
matic guns  and  special  pneumatic  buckers-up  having 
a   pneumatic   hammer  contained   in   the   plunger  and 
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operated  during  the  lirst  part  of  the  driving.  The 
plunger  is  controlled  by  a  special  valve,  which  Hrst 
sets  It  up  against  the  riveted  mcniijer  and  maintains 
the  pressure,  aUer  which  the  hammer  may  be  simul- 
taneously operated  until  the  rivet  is  nearly  driven 
I'rom  the  opposite  end,  when  this  liammer  is  stoijped 
and  tiic  static  pressure  continued  until  the  driving  is 
completed  by  the  gun. 

Specimen  Ij/^-in.  rivets  12  in.  long  were  driven 
through  several  plates  by  the  80  and  lOU-ton  yoke  ma- 
chines and  by  the  pneumatic  hammers.  Afterward 
the  plates  were  planed  apart  through  tlie  center  line 
of  rivet:?  and  those  driven  by  the  pneumatic  liammers 
were  found  to  be  as  good  as  those  driven  by  the  yoke 
machines  and  almost  indistinguishable  from  them,  all 
of  the  rivet  holes  being  completely  filled. 

PRELIMINARIES  TO  ERECTING  A  GREAT 

BRIDGE 
In  this  country  where  the  shop  fabrication  of  steel 
bridges  is  highly  developed,  where  facility  of  erection 
is  recognized  as  an  important  element  of  design  and 
where  extensive  equipment  is  devoted  to  the  erectior 
of  the  superstructure,  the  field  work  on  even  very 
large  spans  is  so  rapid  that  it  is  generally  measured 
Ijy  weeks  or  months  and  seldom,  except  tor  the  very 
largest  spans,  involves  very  remarkable  plant  or  is 
far  removed  from  the  commonplace.  In  notable  con- 
trast to  this  almost  routine  work  is  the  erection  of 
the  yeubec  Bridge,  the  greatest  span  in  the  world. 
Over  60,000  tons  of  steel  are  to  be  assembled  in  three 
spans,  of  a  combined  length  of  2,830  ft.,  150  ft,  above 
the,  water.  The  river  is  200  ft.  deep,  with  a  tide  of  1^ 
ft.  and  a  current  of  8  miles.  Pieces  weighing  185  ton  . 
and  compound  members  near]"  300  ft.  long,  weighing 
more  than  1,200  tons,  are  to  be  handled  in  mid-air  and 
assembled  and  maintained  with  precision.  Two  canti- 
lever arms  must  be  built  out  self-supporting  for  580 
ft.  beyond  their  piers  and  remain  exposed  for  months 
to  the  severest  storms  and  a  640-ft.  double  track  5,000 
ton  railroad  span  must  be  built  at  a  distance,  floated 
to  the  site,  raised  150  ft.  and  connected  to  thejn  with 
great  speed  and  accuracy. 

It  is  expected  that  all  this  can  be  accomplished  in 
four  years  of  elapsed  time,  or  less  than  half  as  much 
working  time,  since  work  must  be  discontinued  during 
the  long  and  severe  winters.  To  do  this,  elaborate 
provision  is  now  being  made  for  all  the  constructioi' 
operations,  the  schedule  is  prepared  for  the  successive 
steps  and  the  details  of  operations  are  being  minutel- 
worked  out,  instructions  prepared  and  machinery, 
tools,  supplies  and  every  needed  facility  provided  in 
advance,  due  regard  being  had  for  the  utilization  of 
certain  parts  of  the  equipment  repeatedly  to  avoid  un- 
necessary duplication.  Even  with  this  care  the  cost 
of  installation  of  the  whole  erection  equipment  will 
considerably  exceed  $500,000,  exclusive  of  mainten- 
ance, supplies  and  labor,  so  that  the  total  erection 
expense  reaches  thousands  of  dollars  a  day  for  the 
actual  working  time. 

The  structural  steel  in  the  falsework,  travellers 
and  yard  equipment  for  temporary  work  will  be  about 
4,000  tons ;  two  800  h.p.  electric  power  plants  and  two 
sets  of  air  compressors  will  be  required:  two  l.(K)0- 
ton  steel  tower-travellers,  200  ft.  high,  must  be  erect- 
ed and  equipped,  and  a  massive  steel  falsework,  more 
than  equivalent  to  permament  railroad  viaducts,  must 
1)6  built  not  only  for  the  temporary  supoort  of  the 
permanent  trusses,  but  also  for  the  separate  support  <^f 
the  great  travellers.     Barges  and   falsework   must   be 


built  for  the  640-ft.  span,  and  .special  hydraulic  appara 
lus  provided  for  lifting  it  to  place.     Provision  must 
also  be  made  for  the  maintenance  of  a  large  force  of 
men  at  the  site. — lingineering  Record. 


Tl  1 1'  civic  investigation,  now  closed,  into  the 
cause  of  the  break  of  Montreal's  water  con- 
.  duit  was  characterized  by  a  remarkable  diver- 
gence of  opinion  between  experts,  iiroadlv 
speaking,  the  experts  were  divided  into  two  camps,  one 
attributing  the  accident  to  the  poor  design  of  the  con- 
duit, and  the  other  to  the  excavation  of  earth  in  the 
widening  of  the  aqueduct,  thus  undermining  the  con- 
duit. Messrs.  Jamieson,  Lea  and  Heckle,  the  engineers 
who  reported  on  the  break  for  the  city,  gave  evidence 
to  the  effect  that  the  conduit  failed  to  stand  the  con- 
ditions for  which  it  had  been  designed ;  the  concrete 
was  good,  but  the  metal  reinforcement  was  not  strong 
enough.  It  was  admitted,  however,  that  the  excava- 
tion of  the  earth  was  a  contributing  cause  to  the  break. 
Opposed  to  the  views  of  the  above  experts,  which  was 
supported  by  the  evidence  of  others,  were  the  opinions 
of  Col.  11.  R.  Lordly,  chief  engineer  of  the  Lachine 
Canal,  Mr.  G.  Janin,  and  others.  Their  evidences  went 
to  show  that  the  break  was  due  to  the  excavation  on 
the  aqueduct  side,  making  an  unbalanced  load.  The 
use  of  the  drag  line  excavator  was  also  criticised,  it 
being  further  declared  that  the  design  of  the  conduit 
was  good.  Mr.  M.  J.  Butler,  president  of  the  Canadian 
Society  of  Civil  Engineers,  and  head  of  the  Armstrong 
Whitworth  Company  of  Canada,  expressed  the  opinion 
that  the  excavation  could  have  been  done  safely  by 
building  a  retaining  wall  in  short  sections,  as  the  ex- 
cavation proceeded.  The  wall  should  have  been  built 
especially  opposite  to  such  places  where  the  conduit 
was  too  close. 


Grading  has  been  started  on  the  last  section  of  the 
Canadian  Northern  Pacific  Railway  on  the  mainland 
oi  British  Columbia.  According  to  a  statement  made 
a  few  days  ago  by  Mr.  S.  H.  Sykes,  assistant  chief 
engineer,  the  entire  line  will  probably  be  ready  for  the 
rails  next  July.  About  sixty  per  cent,  of  the  grading 
has  been  done  on  the  twenty-mile  section  west  of 
Albredo  Summit,  and  track  laying  will  be  commenced 
from  the  present  end  of  steel  ten  miles  west  of  the 
Yellow  Mead  Pass,  early  next  month.  Between  the 
present  completed  sections  of  the  line  several  bridges 
are  now  under  construction. 


The  salary  of  Mr.  Alfred  Craven,  Chief  Engineer 
of  the  Public  Service  Commission,  First  District,  New 
York  City,  has  been  raised  from  $15,000  to  $20,000  per 
annum,  making  his  salary  the  highest  of  any  engineer 
in  the  service  of  New  York  City  or  the  State.  In  the 
capacity  of  chief  engineer  of  the  commission  Mr. 
Craven  has  charge  of  all  the  work  of  the  dual  sub- 
way and  transit  system  now  under  construction,  in 
volving  the  expenditure  of  $167,000,000. 

A  deputation  of  about  two  thousand  from  West- 
ern Ontario  waited  upon  the  Premier  and  the  Cabinet 
at  Ottawa  a  few  days  ago  to  urge  upon  the  Govern- 
ment the  necessity  of  proceeding  immediately  will* 
the  deepening  of  the  St.  I^awrence  River,  to  make  an 
ocean  waterway.  The  deputation  also  urged  that  the 
projected  6,400  miles  of  Hydro  Radial  lines  in  ( )n- 
tario  should  receive  the  same  government  snbsidv 
that  other  railways  on  the  continent  received. 
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A  Self- Anchored  Suspension  Bridge  at  Cologne 
Embodying  Interesting  Features' 

ANEW  highway  bridge  presenting  many  inter-  (1)  Road  and  footway  construction  11,400 
esting  features  is  in  course  of  erection  over  (Under  steam-ro'.ler  loading)  ..  14,200 
the  Rhine  at  Cologne.     The  bridge  is  what  (2)   Windbracing 14,200 

may    be   termed    a   self-anchored   suspension              (3)   Rivet  shear.     For  road  and  foot- 
bridge  and   was   designed   by   the   Mascliininenfabrik  ways 9,200 

Augsburg-Nurnberg  A.G.     1  he  suspension  chains,  in-                      For     main     girders     and     wind- 
stead  of  being  led  to  land  anchorages  as  usual,  are  an-  bracing 12,800 

chored  by  bolts  to  the  stiffening  girder  itself  and  put  (4)    Rivet   bearing:  Twice   the   shear 

it   under  compression.     The  stiffening  girder  is  con-  values, 

tinuous  over  four  supports,  so  that  the  system  as  a  (b)   Nickel  Steel 

whole  is  three  times  statically  indetermmate.     This  (1)   Floorbeams 1.7,000 

will  be  the  first  bridge  of  large  dimensions  built  in  (Under  steam-roller  loading)    ..     23,400 

Europe  (and  perhaps  hi  the  world)  of  this  type.    The  (2)   Suspension   chains,   vertical   load 

designers,   prior   to   entering   upon   their   calculations,  only 25,000 

made  experiments  upon  a  model  bridge  with  a  view  to  -Vertical  load,  wind  and  tempera- 

.satisfying-  themselves  as  to  how  the  stiffening  girder  ture 30,700 

would  fail  under  compression.     Under  test  loads  the  (3)   Stififening  girder 23,400 

stiffening  girder  was  found  to  cripple  between  panel-  Stiffening  girders. — Each  stififening  girder  has  one 
points,  and  the  calculations  for  crippling  were  made  Hxed  bearing  on   the   12th   panel  point    (Fig.    1),  the 
upon  this  basis.  other  three  bearings  being  movable,  and  is  arched  up- 
The  entire  width  of  the  deck,  including  one  road-  wards  to  improve  its  appearance.     It  is  of  inverted  U 
way  and  two  footways,  is  between  the  stiffening  gir-  section  with  a  top  flange-plate,  the  bottom  being  open 
ders,   so   as   to    provide   clear,    uninterrupted    passage  lo   facilitate  inspection   and   repainting.'    For   a   com- 
from  side  to  side,  giving  pedestrian  traffic  the  facility  i)aratively  short  length  (for  the  first  three  panels)  the 
of  crossing  over  at  will  from  one  footway  to  the  other,  top  flange  plates  are  discontinued  so  as  to  allow  the 
As  the  stififening  girders  project  above  the  deck,  this  suspension  chain  to  be  brought  in  between  the  webs. 
transverse  communication  would  not  l)e  possible  with  j\i  the  ends  of  the  stiffening  girders  the  suspension 
footways  cantilevered  out.  chains  are  anchored  by  bo'ts  2  ft.  in  diameter.     The 
Every  consideration  has  been  given  in  the  design  ,  ^^eb  plates  of  the  stiffening  -irder  are  from  126  in.  to 
to  providing  an  unobstructed  deck  and   free  outlook  216  in.  deep,  splices  being  necessitated  on  the  centre 
upon  the  river,  two  points  of  paramount  importance  Hue.    Rigid  internal  diagrams  are  provided  at  frequent 
from  the  point  of  view  of  the  pubHc.     The  stiffening  intervals,  and  the  whole  girder  has  been  carefully  pro- 
girders   are   made   to   serve   as  bulwarks   or   railings ;  portioned  to  withstand  the  buckling  tendency  of  the 
their  top  angles  are  at  the  uniform  height  of  36  in.  4,000-ton  load  induced  by  the  suspension  chains, 
above  the  footways  for  the  whole  length  of  the  bridge.  Suspension   chains  and   hangers.— The   chains   are 
The  fixed  bearing  of  the  stiffening  girders  is  on  the  formed  of  nickel  steel  links  connected  together  at  the 
west  pier;  the  other  three  bearings  (east  pier  and  both  p-mel  points  by   12-in.  bolts,    except    near    the    ends 
abutments)  are  movable  longitudinally.  where  larger  bolts  are  used  because  the  links  are  few- 
In  contrast  to  an  ordinarv  suspension  bridge  with  ^^.  .^j^j  wider.    The  links  are  not  of  the  usual  Ameri- 
land  anchorages,  the  deformation  of  this  structure  due  ^..^^^  eye-bar  tvpe,  but  are  formed  as  plates  with  paral- 
to  loading  has  no  apprecial)le  effect  upon  the  internal  j^.,  ^.^ogg^  ^  hole  being  bored  near  each  end  to  take  the 
stresses— that   is,   the   internal   stresses   are   the   same  ^^j,,  .^^j  reinforcing  plates  being  provided  to  strength- 
whether  the  calculations  are  based  upon  the  original  ^^  ^i,g  ^y^g     ^  bearing  pressure  of  45,000  lbs.  per  sq. 
system  diagram  or  upon  the  deformed  one.     Further,  j^,    .^^^j  ^  tensile  strength  of  23,700  lbs.  per  sq.  in.  at 
under  a  temperature  change  that  is    uniform    in    the  ^i^^    vveakest   section   are   allowed.     The   chain   has   a 
whole   bridge   no   additional   stresses   are   induced,   as  pjirabolic  curve  with  a  dip  in  the  middle  span  of  60.5 
the  geometric  figure  of  the  structure  always  remains  ^^    (one-tenth  of  the  span)    and  75.8  ft.  in  the  side 
similar.  spans.     The    niimljer   of   bars    forming   the    complete 
Main  Dimensions  ]i„|.s  of  each   chain   vary   from   six  to   twelve,  their 
The    main    dimensions    of    the    bridge    are    as   fol-  thicknesses  varying  from  ]4  in.  to  1  in.    Towards  the 
lows: — mid-span,  605  ft.;  side  spans,  302.5  ft.   each;  ^,^■^^\^  the  number  of  links  decreases,  but  the  width  in- 
width  between  stiffening  truss,  centre  to  centre,  62.6  creases  to  keep  the  area  constant,  the  maximum  width 
ft.     The  approaches  are  of  reinforced  concrete  con-  being  59  in. 
'  struction  and  are  slightly  wider  (66.7  ft.)  between  the  xhe  hangers  are  Syi  in.  in  diameter,  each  having  a 
railings.  turn-buckle    in    the    centre   for   adjustment    of   length 
This  will  be  the  first  large  bridge  to  be  built  in  during  erection;  they  are  connected  to  the  chains  an.l 
Europe  in  which  nickel  steel  is  to  be  employed.     The  to  .the  stiffening  girders  by  pins  of  5J4  in.  diameter, 
approximate   weights   of   the   different    metals    are: — •  Jt  was  the  original  intention  of  the  designers  to  form 
nickel  steel,  6,500  tons;  carbon  steel,  2,200  tons;  cast  every  third  hanger  as  a  built-up  riveted  member,  in 
steel,  220  tons.  order  to  break  the  monotonous  appearance  of  a  long 
The  permissive  working  stresses  are : —                _  line  of  round  bars  and  to  make  in  a  distant  view  a 
(a)  Mild  Steel                                           lbs.  per  sq.  in.  niore  prominent   connection   between   the   chains   and 
•By  E.  a  Andrews  in  the  Engineering  Review.                             ~  the  Stiffening  girders;  the  authorities,  however,  were 
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opposed  to  tlie  suggestion.  To  give  lateral  support 
against  wind  pressure  to  the  suspension  chain  at  the 
centre,  a  rigid  member  is  used  in  place  of  a  pivoted 
.jianger. 

Towers. — The  general  form  of  the  tower  is  fairly 
clearly  indicated  in  Fig.  2;  the  posts  are  liberally  stifl- 
cned  with  internal  diapiirafms,  and  have  manholes  to 
facilitate  inspection  and  painting.  The  maximum 
load  per  tower  is  3,600  tons,  and,  in  addition,  there  are 
to  be  carried  bending  moments  due  to  wind  pressure. 
The  stifTening  girder  passes  through  a  slot  in  the  base 
of  the  tower  post  and  rests  upon  a  roller-bearing  in- 
side the  tower. 

Bearings. — The  bearings  at  the  abutments  are  not 
only  movable,  but  are  arranged  to  take  uj)  either  down- 
uard  [)ressure  or  uplift.  The  bottom  ro'.ler,  12  in. 
takes  the  positive  loads.  Uplift  is  taken  up  by  three 
rockers  on  top,  acting  against  a  shoe  which  is  held 
down  i)y  four  anchorage  bars.  Tiie  maximum  u])lift 
per  girder  is  440  tons;  each  anchorage  bar  is  pro])ov 
tioned  for  110  tons  ])ull. 

The  bearings  of  the  stiffening  girders  at  the  towers 
are  built  up  of  top  and  bottom  casting,s  machined  to 
s])lierical  shape.  The  contact  surface  has  a  diametci 
of  28  in.  The  top  saddle  casting  is  securely  bolted  to 
the  tower  post.     Fig.  2  shows  this  bearing. 

Windbracing. — The  windbracing  is  located  under 
the  tloorbeams.  The  distribution  of  wind  load  is  a.-; 
follows:  wind  pressure  on  the  hangers  distribute.-; 
e(|ually  between  suspension  chain  and  stiffening  gir- 
der. Wind  loads  on  the  roadway  are  taken  up  by  the 
lateral  system.  Wind  pressure  against  the  chain  is 
transferred  at  live  i)oints,  tower  tops,  abutments,  and 
rigid  hanger  frame  at  mid-span. 

Roadway. — The  roadwav  is  of  wooden  blocks  on  a 
concrete  base,  while  tiie  footway  is  of  asphalt  on  con- 
crete. In  eve-  fourth  panel  the  roadway  is  divided 
l)y  an  expansion  joint,  .so  as  to  be  less  affected  bv  the 
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Fig.  2    Cro»-s«cllon  at  tower. 
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elastic  deformation  of  the  main  system.  The  drain- 
age water  is  carried  by  lonHtudinal  gutters  to  tlie 
bridge  supports  and  there  discharged  by  downpipes. 

An  inspection  wagon  running  on  the  bottom  flange^ 
of  the  stiffening  girder  is  i)rovided  for  inspection  and 
repair  purposes. 

As  the  bridce  has  no  land  anchorages,  the  pull  in 
the  suspension  chain  cannot  be  taken  up  until  the 
stiffening  girder  is  erected  and  ready  to  be  put  under 
compression.  The  erection  of  the  stiffening  girder.> 
and  the  chains  will  therefore  proceed  simultaneouslv 
on  special  staging,  and  it  will  be  so  conducted  that  th? 
stiffening  girder  is  completed  first. 

Though  the  completed  bridee  is  statically  indeter- 


minate in  the  third  degree,  it  will  be  erected  as  a  deter- 
minate structure ;  to  this  effect  three  hinges  will  be 
i)uilt  into  the  stiffening  girder;  at  the  towers  and  at 
mid-span.  llesides  insuring  absence  of  undesired 
initial  stresses,  this  also  simplifies  the  calculation  of 
the  erection  stresses  and  deflections.  When  the  stiff 
ening  girder  is  finished  and  the  suspension  chain  con- 
nected thereto,  every  third  hanger  will  be  coupled  up 
The  staging  carrying  the  chains  will  then  be  removed 
and  the  remaining  hangers  coupled  np  and  adjusted 
Ijy  means  of  the  turnbuckles  to  bring  the  pin  points 
into  their  correct  positions,  after  which  the  splices  in 
the  webs  and  flanges  of  the  stiffening  girder  at  th; 
three  hinge-points  will  be  riveted  up. 


Operation  of  Small  Rapid  Sand  Filters 

Determining  Proper  Quantities  of  Coagulants  and  Hypochlorite 
for    Varying    Conditions    of    Turbidity,    Color    and    Alkalinity 


By  H.  P.  Setton' 


IN  connection  with  the  operation  of  small  rapid  sand 
filters,  the  writer  has  felt  for  some  time  the  need 
of  a  discussion  of  the  whole  problem  from  the 
viewpoint  of  the  man  in  direct  charge  of  the 
operation.  As  he  pointed  out  in  a  paper  recently  pre- 
sented before  the  New  England  Water  Works  Asso- 
ciation, small  water  purification  plants  are  often  poorly 
designed  and  more  often  poorly  operated.  The  opera 
tor  is  not,  as  a  rule,  responsible  for  the  design  and 
while  in  the  matter  of  operation  he  often  makes  mis- 
takes, they  are  in  the  majority  of  cases  due,  not  to 
carelessness  or  neglect,  but  to  ignorance  or  lack  of 
training. 

A  rapid  sand  filter  cannot  be  operated  by  any  set 
rule,  day  in  and  day  out,  for  the  reason  that  the  char- 
acter of  the  water  to  be  treated  does  not  remain  con- 
stant. Moreover  any  set  of  rules  which  might  work 
successfully  in  one  location  would  perhaps  prove  an 
absolute  failure  in  another. 

With  the  above  facts  in  mind,  an  attempt  will  be 
made  in  the  following  discussion  to  outline  the  best 
methods  of  operation  as  shown  by  the  writer's  experi- 
ence. The  processes  will  be  taken  up  in  regular  se- 
quence, beginning  with  chemicals  and  coagulation,  antl 
each  step  will  be  discussed  thoroughly  before  going  to 
the  next. 

The  matter  presented  is  designed  to  be  particularly 
useful  to  the  small  plant  having  no  laboratory  control, 
as  this  is  the  type  most  generally  mismanaged.  It  is 
believed,  however,  that  those  in  charge  of  larger  plants 
may  find  something  of  profit  in  the  comparison  of 
tlicir  methods  with  those  given  here. 

Chemical  Treatment 

Coagulation  and  Coagulating  Chemicals. — The 
(|uestion  of  jn-oper  coagulation  and  sedimentation, 
which  is  of  prime  importance  in  the  oj^eration  oi  ra|)id 
sand  filters,  is  often  the  least  luiderstood  of  all  the 
steps  in  the  process  and  therefore  receives  less  atten- 
tion than  it  should. 

In  order  to  effect  efficient  removal  by  the  filter  of 
either  bacteria,  turbidity  or  color,  it  is  essential  that  a 
good  precipitate  be  formed  which  will  settle  and  drag 
down  with  it  a  large  per  cent,  of  all  the  above  snb- 
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Stances  and  yet  leave  enough  flock  in  the  water  enter- 
ing the  filters  to  form  a  suitable  slime  layer  on  the 
surface  of  the  sand. 

By  far  the  greater  number  of  small  plants  use  sul- 
phate of  alumina  as  the  coagulent,  and  this  discussion 
will  therefore  be  confined  to  that  chemical. 

In  order  that  coagulation  or  precipitation  may  take 
place  it  is  necessary  that  the  raw  water  contain  suffi- 
cient alkalinity  to  combine  with  the  sulphate  of  alu- 
mina and  form  the  flocculent  aluminum  hydrate.  By 
alkalinity  is  meant  the  temporary  hardness  of  the 
water.  It  is  usually  expressed  in  parts  per  million  of 
calcium  carbonate.  Many  waters  contain  at  all  times 
alkalinity  much  in  excess  of  that  needed  to  effect  co- 
agulation, while  others  vary  greatly  at  different  times. 
In  most  streams  the  alkalinity  is  the  lowest  at  times  of 
greatest  flow  ^with  its  resultant  high  turbidity.  For 
this  reason  alkalinity  tests  should  be  part  of  the  regu- 
lar routine  operation.  The  test  is  not  a  difficult  one, 
requires  but  a  small  amount  of  apparatus,  and  with  a 
little  practice  can  be  carried  out  by  the  filter  attend- 
ant. The  apparatus  and  solutions  needed  and  the 
method  of  making  the  test  as  prescribed  by  the  "Stan- 
dard Methods  of  Water  Analyses"  of  the  American 
Public  Health  Association  are  given  below.  (The 
book  just  mentioned  should  be  in  the  hands  of  every 
man  in  charge  of  the  operation  of  a  rapid  sand  filter 
plant.) 

The  apparatus  needed  for  the  alkalinity  test  is  as  fol- 
lows :  One  glass  stoppered  bottle  holding  about  250 
cubic  centimeters,  one  burette  for  titrating,  one  5  cubic 
centimeter  pipette,  one  2'/4  cubic  centimeter  pipette, 
one  100  cubic  centimeter  graduate.  The  technique 
of  making  the  test  is  as  follows :  100  c.c.  of  the  water 
to  be  tested  is  placed  in  the  bottle ;  to  this  is  added  2^/2 
c.c.  of  erythrosine  solution  TO.l  gram  of  the  sodium 
salt  is  one  liter  of  water),  and  5  c.c.  of  chloroform 
(iieutral  to  erythrosine).  The  mixture  should  now  be 
well  shaken  and,  if  the  pink  color  persists,  fiftieth  nor- 
mal (N/50)  sulphuric  acid  should  be  added  from  the 
burette,  a  little  at  a  time,  shaking  thoroughly  eacii 
time  until  the  pink  color  disappears.  Each  0.1  cubic 
centimeter  of  sulphuric  acid  used  is  equivalent  to  one 
part  per  million  of  alkalinity  expressed  in  terms  of  cal- 
cium carbonate. 
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One  grain  of  sulphate  of  alumina  per  gallon  will 
theoretically  reduce  the  alkalinity  about  8  parts,  per 
million.  When  treating  waters  with  high  turbidity, 
however,  it  is  often  found  that  this  theoretical  amount, 
is  much  reduced,  probably  because  the  turbidity  ab- 
sorbs a  certain  amount  of  the  chemical  before  coagu- 
lation takes  place.  In  conditions  such  as  this  it  will  be 
found  advisable  to  add  a  small  amount  of  chemical  and 
then,  after  a  period  of  sedimentation,  to  add  another 
small  amount. 

It  is  essential  that  the  water  be  alkaline  after  treat- 
ment, as  otherwise  free  alum  will  be  found  in  the 
water.  Free  alum  is  detrimental  to  health,  besides 
rendering  the  water  extremelv  corrosive  and  also  pre- 
venting its  use  in  some  industrial  processes,  such  as 
dyeing.  It  sometimes  happens,  when  large  amounts  of 
chemical  are  added  to  a  very  turbid  water,  that  the  al- 
kalinity is  not  all  used  up,  but  the  water  nevertheless 
contains  free  alum.  At  such  times,  or  whenever  the 
presence  of  free  alum  is  suspected,  the  following  sim- 
ple test  will  be  found  convenient:  Fill  a  test  tube  half 
full  of  filtered  water.  Add  four  or  five  drops  of  Hae- 
matoxylin  solution  (1.0  ounce  Haematoxylin  to  8.0 
ounces  of  water),  or  sufficient  to  give  a  bright  red 
color,  and  then  add  one  drop  of  dilute  acetic  acid.  If 
the  water  is  free  from  alum,  the  cok)r  on  the  addition 
of  the  Haematoxylin  will  be  bright  red,  which  on  the 
addition  of  the  acetic  acid  will  turn  to  a  straw  yellow. 
If.  there  is  alum  present,  the  color  on  the  addition  of 
the  Haematoxylin  will  vary  from  a  greenish  brown  to 
a  bluish  black,  which  will  not  change  on  the  addition 
of  the  acetic  acid.  This  test  will  show  free  alum  in 
the  proportion  of  one  part  in  five  million. 

In  order  that  the  filtered  water  shall  always  be  al- 
kaline, it  is  not  advisable  to  add  more  sulphate  of  alu- 
mina than  will  reduce  the  alkalinity  three-fourths.  If 
this  amount  of  chemical  is  insufficient- for  proper  co- 
agulation, it  will  be  necessary  to  artificially  increase 
the  alkalinity.  This  is  generally  effected  by  adding  to 
the  raw  water  a  solution,  of  soda  ash  or  crude  sodium 
carbonate.  One  grain  per  gallon  of  this  chemical  is 
equivalent  to  about  two  grains  per  gallon  of  sulphate 
of  alumina. 

There  are  numerous  brands  and  grades  of  these  two 
chemicals  on  the  market  at  varying  prices,  but  it  is 
believed  to  be  economy  to  buy  a  good  quality,  especi- 
ally of  sulphate  of  alumina.  The  following  specifica- 
tions call  for  a  chemical  of  high  grade.  These  specifi- 
cations, or  very  similar  ones,  are  used  in  buying  the 
chemical  by  almost  all  of  the  larger  plants  and  should 
be  adopted  by  the  small  ones  also.  It  would  be  well 
to  buy  in  large  quantities  and  have  the  shipment  test- 
ed to  determine  whether  the  specifications  are  being 
followed.    The  specifications  are : 

The  basic  sulphate  of  alumina  shall  be  guaranteed 
to  contain  17.5  per  cent,  of  alumina  (A1jO»),  soluble  in 
water,  and  of  this  amount  at  least  .S  per  cent,  shall  be 
in  excess  of  the  amount  theoretically  necessary  to 
combine  with  the  sulphuric  acid  present.  It  shall  not 
contain  more  than  0.5  per  cent,  of  iron  (FcjOO.  and  the 
iron  shall  be  preferably  in  the  ferrous  state.  The  alum 
shaM  be  crushed  to  pieces  of  such  a  size  that  they  will 
pass  through  a  ring  three  inches  in  diameter. 

Solution  Tanks. — The  solution  tanks,  whether  of 
wooden  or  concrete  construction,  should  be  provided  in 
duplicate.  The  best  method  of  dissolving  the  chemi 
cals  is  to  have  in  the  top  of  the  tank  a  V-shaped  trough. 
either  of  wood  or  concrete,  of  a  sufficient  size  to  hold 
the  necessary  amount  of  chemical  for  a  tankful  of  solu- 
tion.   Above  and  parallel  with  this  trough  should  be  a 


water  pipe,  i)erforated  with  numerous  small  holes,  one 
row  pointing  directly  downwards  and  a  row  pointing 
towards  each  side  of  the  trough.  By  this  method  it  is 
I)ossible  to  so  regulate  the  flow  of  water  over  the 
chemical  that  it  will  all  be  dissolved  by  the  tuTie  the 
lank  is  full.  If  some  such  method  is  not  used  with  the 
soda  ash  and  instead  it  is  dumped  into  a  tank  of  water, 
it  will  crystallize  and  form  a  very  hard,  almost  insolu- 
ble, mass  in  the  bottom  of  the  tank. 

After  the  chemicals  are  entirely  dissolved,  the  solu- 
tion should  be  thoroughly  agitated  for  a  few  minutes 
in  order  to  make  it  uniform  throughout.  This  can  be 
done  in  small  tanks,  either  by  simply  stirring  with  a 
stick  or  by  a  hand-operated  paddle  arrangement.  A 
convenient  method  in  those  plants  using  compressed 
air  for  washing  the  filters  is  to  have  in  the  bottom  of 
the  tanks  a  series  of  perforated  brass  pipes  through 
which  air  can  be  blown,  thus  thoroughly  mixing  the 
solution.  Piping  for  handling  the  alum  solution  should 
be  preferably  lead  or  brass,  as  iron  pipe  is  quickly  cor- 
roded. Whatever  kind  of  pipe  is  used,  there  should  be 
inserted  numerous  unions  and  plugged  tees  and  crosses 
to  facilitate  cleaning.  If  convenient,  there  should  be  a 
connection  to  a  water  pipe,  as  this  makes  possible  the 
thorough  flushing  of  the  chemical  lines  whenever  need- 
ed. Iron  pipes  are  satisfactory  for  the  soda  ash  solu- 
tion. 

Calcium  Hypochlorite. — While  treatment  of  the 
water  with  calcium  hypochlorite  is  really  not  a  part  of 
the  filtration  process,  its  use  in  connection  with  rapid 
sand  filters  has  become  so  general  that  the  methods  of 
handling  it  will  be  discussed  at  this  point. 

The  chemical  when  fresh  is  a  dry  powder  contain- 
ing about  35  per  cent,  available  ch'.orine.  It  is  gener- 
ally furnished  in  steel  drums  holding  either  about  3.iO 
or  700  pounds.  After  standing  open  for  some  time,  the 
chemical  takes  up  considerable  water,  and  the  per  cent. 
of  available  chlorine  decreases.  For  small  parts  it  will 
be  found  economical  to  pay  slightly  more  for  the  chemi- 
cal and  have  it  packed  in  smaller  containers,  say  hold- 
ing 100  pounds.  The  percentage  of  available  chlorine 
in  the  powder  should  also  be  determined,  as  otherwise 
doses  much  less  than  intended  are  liable  to  be  added. 
The  test  is  not  a  difficult  one,  and  if  the  reagents  arc 
made  up  by  a  chemist  the  plant  attendant  can  carry 
out  the  determination.  The  preparation  of  the  solu- 
tions and  the  methods  of  testing  are  described  quite 
fully  on  page  72  of  Water  Supply  Taper  No.  315  of  the 
United  States  Geological  Survey,  entitled  "The  Puri- 
fication of  Public  Water  Supplies."  This  pamphlet, 
which  can  be  obtained  without  cost,  will  prove  of  value 
to  all  interested  in  the  subject.  Whether  the  powder 
is  tested  or  not.  the  solution  actually  fed  to  the  water 
should  be,  as  this  is  the  only  way  to  know  the  actual 
rate  of  application. 

Tanks  for  hypochlorite  solutions  should  be  made 
of  concrete  or  iron.  Concrete  is  the  best,  as  it  is  no', 
attacked  by  the  solution.  Wooden  tanks  are  quicklv 
destnwed  by  the  action  of  the  chemical,  but  if  only 
wooden  tanks  are  available  they  may  be  made  satis- 
factory by  being  lined  with  a  layer  of  cement  mortar 
plastered  over  a  layer  of  chicken  wire  netting  or  metal 
lathing  which  is  nailed  to  the  sides  of  the  tank. 

Lead  piping  should  preferably  be  used  for  carrying 
the  solution,  but  whatever  pipe  is  used  the  same  pre- 
cautions against  stoppages  mentioned  under  alum 
tanks  should  be  adopted. 

The  chemical  is  soluble  in  about  twenty  times  its 
weight  of  water,  but  it  is  not  advisable  to  use  it  in 
more  than  a  2  per  c«nt.  solution.    For  the  plant  treat- 
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ing  elss  than  a  million  gallons  per  day  it  will  be  better 
to  use  a  one  or  a  one-half  per  cent,  solution,  as  it  is  ex- 
tremely difficult  to  reg;ulate  the  small  flow  necessary 
with  the  stronger  solution. 

The  solution  tanks  should  be  provided  in  duplicate, 
and  each  should  be  capable  of  hoMing  enough  solution 
to  run  about  twelve  hours.  The  following  table  will 
be  found  convenient  in  determining  the  size  of  solution 
tanks  needed  and  th^  rate  of  feeding  the  solution : 
Parts  per  million  available 

chlorine    0.2        0.4        0.0        0.8         1.0 

Pounds   of  hypochlorite   per 

million  gallons 5  10  15  20  25 

Gallons  of  water  to  make  a 

one  per  cent,  solution  ...   60         120         180         240         300 
Gallons    of    one    per    cent 

solution    to    be    fed    per 

hour  per  million   gallons 

per   day    2.5  5.0  7.5        10.0        12  5 

Suppose  it  is  desired  to  treat  550,000  gallons  ot 
water  per  day  at  the  rate  of  0.4  part  per  million  avail- 
able chlorine  using  a  one-half  per  cent,  solution.  From 
the  table,  opposite  the  required  amount  of  chlorine,  it 
is  seen  that  10  pounds  of  chemical  and  120  gallons  of 
water  are  required  for  a  million  gallons  using  a  one 
per  cent,  solution.  With  a  one-half  per  cent,  solution 
240  gallons  of  water  would  be  required.  Since  it  is 
wanted  to  treat  550,000  gallons,  there  would  be  requir- 
ed for  one  day  0.55  of  240  gallons,  or  132  gallons  of 
water,  and  0.55  of  10  pounds,  or  5.5  pounds  of  chemi- 
cal. This  would  need  to  be  fed  at  the  rate  of  5.5  gal- 
lons per  hour,  or  a  pint  every  minute  and  22  seconds. 

For  the  small  plant  the  best  method  of  making  the 
Solution  is  to  mix  up  a  paste  of  the  chemical,  using  at 
least  a  half  gallon  of  water  for  each  pound  of  hypo- 
chlorite. This  paste  can  then  l)e  put  in  the  solution 
tank  and  diluted  to  the  required  quantity.  The  most 
important  point  to  be  observed  is  to  get  all  the  avail- 
able chlorine  dissolved.  This  requires  that  the  solu- 
tion be  agitated  for  some  time  after  mixing.  If  the 
mixing  is  thorough,  there  will  be  little  active  chlorine 
left  in  the  sludge  which  settles  in  the  bottom  of  the 
tank.  It  is  advisable  to  have  the  draw-off  pipe  opening 
about  foiu-  inches  above  the  bottom  of  the  tank,  as  in 
this  way  the  clear  solution  can  be  drawn  oif  without 
disturbing  the  sludge.  This  sludge  should  be  flushed 
out  at  intervals  to  prevent  its  getting  into  the  solution 
pipes  and  causing  trouble  by  clogging  the  regulating 
orifice." 

Amount  of  Chemicals  to  Be  Added. —  The  neces- 
sary anKjunt  of  sulphate  of  alumina  to  be  added  to  a 
water  depends  on  several  difi^erent  things.  If  a  clear 
colorless  water  is  being  treated  for  the  removal  of 
bacteria,  only  enough  chemical  is  needed  to  form  a 
flock  which  will  deposit  on  the  filter  and  prevent  the 
passage  of  the  bacteria.  As  a  general  rule,  0.5  grain 
per  gallon  will  suffice  for  this  purpose.  When  a  water 
is  turbid,  the  amomit  needed  will  depend  on  the 
amount  of  turbidity.  In  a  properly  operated  plant  the 
turbidity  is  measured  at  least  once  a  day,  and  the 
chemical  dose  regulated  from  this  measurement.  For 
turbidities  under  100  the  most  simple  arrangement  for 
reading  the  turbidity  is  to  have  a  series  of  standard 
clay  turbidities  prepared  in  pint  bottles,  a  good  series 
being  turbidities  of  10,  20,  30,  40,  50,  75  and  100.  The 
standards  should  be  prepared  in  accordance  with  tlu 
Standard  Methods  of  Water  Analyses  mentioned  here- 
tofore. The  writer  is  quite  certain  that,  in  those  states 
where  the  state  board  of  health  has  a  laboratory,  it 
would  be  more  than  willing  to  prepare  standards  of 


this  kind  without  charge,  unless  for  the  materials, 
which  would  be  very  little.  When  the  writer  was  in 
the  employ  of  the  New  Jersey  State  Board  of  Health 
he  had  standards  of  this  kind  prepared  and  furnished 
to  all  the  plants  of  the  state  that  did  not  have  a  labora- 
tory in  connection  therewith.  In  return,  the  daily  re- 
cords of  turbidity  and  chemical  added  were  reported 
once  a  month.  Where  the  turbidity  is  over  100,  the 
above  standards  can  be  used  by  diluting  the  water  to 
be  tested  with  clear  water  and  taking  account  of  this 
fact  in  figuring  the  turbidity.  Unless  this  is  done,  a 
candle  turbidimeter,  as  used  by  the  U.  S.  Geological - 
Survey,  will  be  required.  At  one  plant  in  New  Jersey 
the  man  in  charge  made  his  own  standards  by  filling 
bottles  with  the  actual  raw  water  at  times  of  different 
turbidity.  He  found  by  experience  the  necessary 
amount  of  chemical  for  each  turbidity  and  thereafter 
regulated  the  dose  according  to  these  standards.  This 
is  a  satisfactory  method,  but  its  objection  is  that  the 
results  cannot  be  compared  with  other  plants. 

The  following  table  from  the  American  Civil  Engi- 
neers' Pocket  Book,  page  928,  will  be  found  valuable 
in  approximating  the  necessary  amount  of  chemical. 

Since  conditions  v^ry  so  much,  it  is.  probable  that 
these  quantities  will  not  give  just  the  right  reaction  in 
every  case.  For  this  reason  a  similar  table  should  be 
prepared  at  every  plant  in  accordance  with  actual  con- 
ditions found.  After  this  is  done  the  chemical  dose 
can  be  regulated  from  the  turbidity  readings. 

What  has  been  said  with  regard  to  turbidity  applies 
equally  well  to  those  plants  whose  chief  aim  is  to  re- 
move color.  The  color  *of  water  does  n(jt,  as  a  rule, 
fluctuate  as  rapidly  or  as  much  as  turbidity,  but  it  is 
much  harder  to  remove.  Color  standards  similar  to 
those  described  for  turbidity  are  in  use  at  several  New 
Jersey  plants.  The  removal  of  color  generally  re- 
quires more  chemical  than  for  turbidity  and  longer 
l)criods  of  coagulation.  Unfortunately  waters  highly 
colored  with  organic  matter  are  usually  very  low  in 
alkalinity,  many  times  even  being  of  acid  reaction  due 
to  humic  acid  from  the  swampy  areas  in  which  the 
water  rise.  A  color  of  10  can  just  be  noticed  in  a  glass 
of  water  on  a  white  cloth,  while  a  color  of  25  or  over 
is  vety  striking.  It  is  absolutely  essential  that  a  plant 
liandling  a  water  of  this  type  be  regulated  in  accord- 
ance with  alkalinity  and  color  determinations.  With- 
out such  regulation  there  is  great  danger  of  having 
free  alum  in  the  filtered  water;  while  if  soda  ash  and 
alum  are  added  in  such  uniform  quantities  as  to  never 
have  this  happen,  the  plant  is  not  being  economically 
operated.  Besides  this,  larger  doses  of  sulphate  of  alu- 
mina make  the  water  corrosive,  causing  the  unpleasant 
"red  water"  troubles  in  house  piping.  Because  of  this 
fact  and  because  it  is  good  business,  the  chemical  dose 
shmdd  be  kept  as  low  as  is  consistent  with  proper 
color  removal.  This  is  only  possible  with  careful  oper- 
ation based  on  the  tests  mentioned  above. 

In  plants  handling  waters  almost  always  turbid  or 
colored,  if  sufficient  chemical  is  used  to  effectively  re- 
move the  turbidity  or  color,  the  bacteria  removal  will 
generally  take  care  of  itself.  In  other  words,  more 
chemical  is  needed  to  remove  turbidity  and  color  than 
to  remove  bacteria.  In  fact,  a  water  sligh'tlv  turbid  is 
much  easier  to  treat  than  a  clear  water,  as  the  settling 
of  the  turbidity  drags  down  with  it  the  greater  narts  of 
the  bacteria.  This  action  has  been  taken  advantage  of 
at  a  few  j)lants  by  adding  to  the  clear  water  entering 
the  coagulation  basin  a  mixture  of  clay  and  water,  thus 
causing  an  artificial  turbidity.    This  is  particularly  ap- 
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Average    Amounts    of    Sulphate    of    Alumina    Necessary    to 
Use  for  Different  Turbidities  and  Color 
Alum 


Turbidity 

OrainB  per 
gallon 

I'oundg  per 
mllllou 
Crallone 

Alkalinity  neces- 
Rary  for  reaclion. 
I'arU  per  million 

0 

0.50 

72 

5 

50 

1.00 

143 

9 

100 

1.35 

193 

12 

200 

1.78 

254 

16 

300 

2.05 

293 

18 

500 

2.50 

357 

22 

700 

2.87 

413 

25 

1,000 

3.32 

474 

30 

1,500 

3.39 

557 

34 

2,000 

4.40 

628 

38 

Color. 

50 

1.00 

143 

9 

100 

2.00 

286 

17 

200 

4.00 

572 

35 

plicable    in    starting    coagulation    in    a    clear    colored 
water. 

The  amount  of  hypochlorite  necessary  to  properly 
disinfect  the  water  will  depend  primarily  on  the 
amount  of  pollution  therein.  A  clear  ground  or  filter- 
ed water,  hut  slightly  polluted,  will  require  only  about 
0.2  part  of  available  chlorine  per  million.  Most  sur- 
face waters  will  require  about  twice  this  amount.  A 
water  that  is  very  turbid  may  require  as  high  as  1.0 
part  per  million  to  effect  cood  bacteria  reduction. 
There  is  always  danger  of  tastes  and  odors  in  a  water 
treated  with  hypochlorite,  and  while  these  qualities  are 
not  detrimental  to  health  they  are  very  unpleasant.  A 
water  high  in  organic  matter  will  often  give  taste; 
which  are  not  due  to  the  chemical  itself  but  to  its  effect 
on  the  organic  matter. 

There  is  only  one  way  to  properly  control  the 
amount  of  hypochlorite  needed,  and  this  is  by  bacterio- 
logical tests.  Where  a  laboratory  for  making  these 
tests  is  not  available,  however,  the  test  proposed  by  G. 
Sims  Woodhead  will  be  found  a  valuable  aid.  This 
test  is  as  follows :  Fill  a  quart  bottle  of  clear  white 
glass  with  the  treated  water  and  add  to  it  a  small  crys- 
tal of  potassium  iodide,  a  few  drops  of  weak  acetic  acid 
and  a  teaspoonful  of  starch  solution.  Shake  well  and 
hold  bottle  over  a  white  paper.  A  blue  tint  indicates 
too  much  chlorine  while  a  violet  tint  shows  tlie  correct 
amount.  The  starch  solution  is  prepared  by  weighing 
out  a  small  quantity  of  starch,  mixing  it  to  a  paste 
with  a  little  cold  water  and  then  adding  this  paste  to 
two  hundred  times  its  weight  of  boiling  water  and  al- 
lowing to  boil  a  couple  of  minutes.  A  few  drops  of 
chloroform  added  to  the  bottle  in  which  the  .solution 
is  kept  will  preserve  it.  The  writer  knows  of  one  plant 
treating  about  30,000,000  gallons  of  water  per  day  thai 
uses  the  above  test  almost  exclusive'.y  in  determining 
the  necessary  amount  of  hypochlorite. 

Place  of  Adding  'Chemicals. — There  is  more  or  less 
difference  of  opinion  among  authorities  as  to  the  best 
places  to  add  the  various  chemicals.  It  has  been  tlu' 
writer's  experience  that  where  soda  ash  is  used  il 
should  be  added  before  the  sulphate  of  alumina  a  suffi- 
cient time  to  allow  perfect  mixing  to  take  place.  The 
two  chemicals  should  never  be  added  through  the  same 
pipe  or  at  the  same  place,  as  is  sometimes  done  at 
plants  where  the  action  of  the  chemicals  is  not  under- 
stood.    In  a  plant  treating  water  with  high  turbidi- 


ties, where  the  coagulation  basin  is  so  arranged  that 
it  can  be  divided,  it  will  often  be  found  advisable  to 
divide  the  dose  of  sulphate  of  alumina,  addin-"  part  of 
it  where  the  water  enters  the  second  division  after  some 
<jf  the  turbidity  has  settled.  The  total  amount  of 
chemical  needed  will  generally  be  lowered  if  the  above 
plan  is  followed.  Another  method  of  operation  which 
will  sometimes  reduce  the  amount  of  chemical  needed 
can  be  used  where  the  coagulation  basin  is  large 
enough,  this  scheme  being  to  overdose  the  water  for  . 
time  with  sulphate  of  alumina  and  then  not  add  any  for 
a  while.  It  has  been  found  to  be  very  efficient  and 
economical  at  Springfie'.d,  Mass.,  in  connection  with 
slow  sand  filters. 

In  a  rapid  .sand  filter  there  are  three  places  where 
calcium  hypochlorite  can  be  added.  These  are  in  the 
raw  water,  the  coagulated  and  settled  water,  and  the 
filtered  water.  When  added  to  the  raw  water,  a  large 
amount  of  chemical  is  required^  but  its  regulation  doe- 
not  need  to  be  overly  accurate.  It  is  undoubtedly  less 
effective  here  than  at  the  other  two  points,  as  in  a  well 
regulated  plant  the  coagulation  basins  remove  a  con- 
siderable percentage  of  the  bacteria  without  hypo- 
chlorite. When  added  to  the  settled  water,  less  chemi- 
cal is  required,  and  its  regulation  does  not  need  to  be 
especially  accurate,  since  the  filters  will  remove  mo.s- 
of  the  tastes  and  odors.  Another  advantage  is  that  the 
load  on  the  filters  is  lessened  by  adding  at  this  point. 
In  the  writer's  opinion,  under  most  circumstances  the 
l)est  place  to  add  the  hypochlorite  is  to  the  filtered 
water.  Much  less  chemical  is  required  at  this  point 
than  at  the  others,  but  the  regulation  must  be  more- 
accurate  in  order  to  avoid  underdosing,  or  overdosing 
with  its  resultant  tastes  and  odors.  The  main  advant- 
age lies  in  the  fact  that  the  disinfecting  action  at  this 
point  is  a  factor  of  safety  for  all  the  previous  opera 
tions. 

Wherever  the  chemical  be  added,  it  is  necessary 
that  a  period  of  contact  be  allowed  for  the  disinfecting 
action  to  take  place.  This  period  varies  with  the  char 
acter  of  the  water.  A  clear,  only  slightly  polluted, 
water  requires  onlv  a  small  amount  of  chemical  and  a 
period  of  about  an  hour.  A  heavily  polluted  water  re- 
quires a  large  amount  of  chemical  and  a  contact  period 
of  onlv  a  few  minutes. 


Steel  is  not  only  displacing  timber  in  railway  car- 
riage construction,  but  also  in  goods  vehicles  of  vari- 
ous classes.  In  order  to  obtain  rigidity  and  strength  it 
is  usual  to  ridge  or  corrugate  the  plates  in  various 
ways,  but  according  to  the  Railway  News  a  new 
method  of  construction  is  finding  favour  in  some  quar- 
ters, and  particulars  are  available  of  a  goods  wagon  in 
which  the  entire  end  is  formed  of  a  single  sheet  of 
steel  pressed  with  concentric  annular  corrugations,  no 
posts,  braces,  or  rivets  being  required.  The  plate  is 
attached  to  the  car  body  by  means  of  bolts  or  rivets 
engaging  the  corner  angles,  and  it  is  claimed  that  the 
design  releases  additional  space  inside,  adding  about  a 
foot  to  the  length  available. 


The  National  Paving  Brick  Manufacturers'  Asso- 
ciation recently  had  an  exhibit  of  paving.  A  slab  of 
brick  pavement  taken  from  the  streets  of  Columbus. 
Ohio,  was  shown,  to  prove  vitrified  block's  perman- 
ency. This  pavement  had  been  laid  nineteen  years 
and  the  brick  showed  practically  no  wear  whatevci, 
despite  heavy  traffic  conditions. 
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Small   Sewage-Pumping   Plants*  i'or  the  small  sewage-pumping  station,  where  in- 

n„  c   A   1-,^  1         J  T       J      D        +  termittent  attendance  is  planned,  the  use  of  electiical- 

By  S.  A.  Greeley  and  Langdon  Pearset  ■      1   •  .  .  .       ■  >     1       rm 

ly-dnven  pumps  would  seem  to  be  idea!.      Ihey  are 

Till-,  design  and  operation  of  small  sewage-pump-  ^.jg^^^  self-contained,   noiseless,  and   easily   controlled 

ing  stations  is  a  subject  upon  which  very  lit-  hy  ^ell  developed  devices  for  automatic  starting  and 

tie  has  been  written.    One  reason,  perhaps,  is  stopping.     Attendance  is  thereby  reduced  to  a  mini- 

Ihat  the  use  of  such  stations  is  avoided  as  far  mum.    The  equipment  is  usua'.lv  compact  and  may  be 

as  possible  in  the  design  of  sewerage  systems  for  the  installed  in  comparatively   small   space.     The  cost  of 

smaller  towns  and  villages,  even  at  the  risk  of  flatten-  pumping   depends   on   the   local    energy    rates   and   is 

ing  grades  to  a  point  where  thorough  scouring  may  not  clouded  only  by  the  necessity  of  pumping  interraittenl- 

always  occur  at  low  flows.     However,  on  small  areas  ly  ,ather  than  continuously.     This  increa.ses  the  peak 

and  frequently  on   large   areas  where   conditions   are  load  on  pumps. 

imperative,  pumping  stations  are  built  to  lift  the  sew-  Electrically-driven  direct-connected  pumps  operate 

age  into  the  outfall  sewers  or  to  works  for  treatment,  efficiently  and  economically.    The  recognized  features 

In  the  design  of  the  small  stations,  there  are  sev-  would  seem  to  be  (1)  vertical  motors  with  a  suitable 

eral  points  to  be  considered.     (1)    Preparatory  treat-  oil  bearing  to  support  the  moving  parts  of  the  motor; 

ment  by  screens  is  required  to  protect  the  pumps.  This  (2)    support  of  the   moving  shaft   and   runner  of  the 

is  more  important  on  small  installations,  particularly  pump  on  a  ball  or  roller  bearing  (placed  above  high 

those  where  attendance  is  intermittent.     Bar  screens  water),  and  (3)  connection  with  the  motor  by  a  flex- 

uith  net  openings  oi  yi  to  H  in.  are  common.     There  ible  coupling.     Steady  bearings  are  desirable  on  the 

sJiould  be  ample  provision  for  ready  cleaning  and  ac-  shaft  at  frequent  intervals,  with   provision  for  oiling 

cessibility.     (2)  There  should  be  provision  of  stofage  and    accessibihty.      It    is    highly    desirable,    with    any 

in  a  suitable  well  or  tank,  in  order  that  pumps  of  ^ea■  type  of  sewage-pump  installation  that  it  be  set   in  a 

sonable  size  may  be  used  with  intermittent  pumping,  dry  well  (so  far  as  possible)  so  that  none  of  the  mov- 

.Sometimes  pumping  installations  may  serve  to  dose  ing  parts  requiring  lubrication  will  be  exposed  to  the 

treatment  works.     The  design  should  provide  bottom  sewage.     This  may  frequently  contain  grit,  which  is 

slopes  steep  enough  to  keep  the  sludge  moving  to  the  destructive    to    bearings.     The   necessity   of   keeping 

pumps.     (3)  There  is  the  question  of  location  and  char-  gritty  water  out  of  water  seals  and  bearings  bas  not 

acter  of  buildings.     (4)   The  total  cost  for  operating  always    been    recognized    by    designers,    as    operating 

and   maintenance   capitalized   and   added   to   the   con-  men  have  found. 

struction  cost  will  give  a  means  for  comparing  the  Gas  engines  have  also  been  developed  for  this  ser- 
relative  merits  of  different  sources  of  power  available,  vice,  operating  on  natural  gas  or  artificial  gas  from 
mains.     But  with  a   very   few   exceptions    (notably  a 

"Abstract  of  a  paper  read  at  the  annual  meeting  of  the  Illinois  Society       ,.,_,„ii     „,..„„;„„    r.*„^;„.,     ;.,     \'„,..t„„      AT„^t-       l,„„  ii;„  .. 
of  Engineers  andSurvcyors.  small    pumping   station    in    Aewton,    Mass.,    handhng 

tDivigion  Engineers.  Sanitary  District  of  Chicago.  Chicago,  111.  SewagC    of   aboUt    760    people,    with    tWO    Syi-in.    CCntri- 

TABLB  OF  COST  DATA  AND  STATISTICS  OF  SEWAGE  PUMPING 

Cost  of 
construction  Cost  of  operation  per  w.hp.  outputperyr. 
Approximate  water  hp.           pcrw.hp.  Repairs,  sup- 
Station                                   Type                capacity        output             capacity  Labor           Fuel       plies,  etc.        Total         Iiatoof  data 

1.  PennypackCreek,,Phila..  .Producer  gas        45.0  9.0  $450  $735           1913 

2.  Hegewisch,  Chicago City  gas  30.5  21.0  465  1890  .$210  $323  $3433  1912 

3.  Alewife  Brook,  Boston..  .Steam  50.0  7.7                   §28  210  95  1133  1912 

4.  Quincy,  Mass Steam  70.0  15.3                   417  110  48  575  1912 

5.  Saratoga,  N.Y...  .' Electric  31.8           170  1907 

6.  Hudson,  Mass Electric  8.0           450  ....  ....  ....            1907 

7.  Newton,  Mass Electric  2.5  0.14  840  775  1020  1105  2900  1906 

8.  Plainfield,  N.J. 

Monroe  Ave Air  0.35  760  ....  ....  1912 

Randolph  Road Air  4.5  1.00  1040  ....  586  1912 

Note: — A  water  horsepower  is  figured  from  the  rated  capacity  or  actual  output  of  water  per  day  and  the  total  life. 
I  (1)   Pennypack  Creek  Sewage  Disposal  Works,  Philadelphia.  Penn.     Present  average  quantity  pumped.  1.000.000  gal. 

per  24  hours,  against   50-ft.   head.     The  equipment   consists  of  one  2,000,000-gaI.  and  one  3,000,000-gal.  vertical  submerged 
|.  centrifugal  pump,  geared  to  gas  engines;  and  one  150-h,p.  gas  producer  operated  with  anthracite  coal. 

(3)  Hegewisch  Sewage  Pumping  Station,  Chicago,  111. — Built  in  1909.  Present  average  quantity  pumped,  1,500,000 
gal.  per  24  hours,  against  10-ft.  head.  Two  10,000.000-gal.  centrifugal  pumps,  and  two  40-h.p.  gas  engines  using  city 
illuminating  gas. 

(3)  Alewife  Brook  Pumping  Station,  Metropolitan  Sewerage  Works.  Boston.  Mass.  Present  average  (luantily  pump- 
ed, 3,500.000  gal.  per  24  hours,  against  13-ft.  lift.  Two  4,500,000-gal.  vertical  centrifugal  pumps,  and  one  1 3,000,000-gal. 
horizontal   centrifugal   pump;   all   operated   by  compound   steam  engines. 

(4)  Quincy  Sewage  Pumping  Station,  Metropolitan  Sewage  Works,  Boston,  Mass.  Present  average  quantity 
pumped.  4,000,000  gal.  per  34  hours  against  22-ft.  lift.  Three  centrifugal  pumps  of  3,000,000,  5,000,000  and  10,000.000  gal. 
capacity.  oi)erated   by  compound  condensing  engines. 

(5)  Saratoga  Springs,  N.Y.  Daily  pumpage  varies  from  1,500,000  to  3,000,000  gal.  per  24  hours  against  30-ft.  lift. 
Three  vertical  submerged  centrifugal  pumps  with  capacities  of  1,500  gal.  per  niin.  each,  and  three  20-h.p.  induction 
motors. 

(6)  Hudson,  Mass.  Two  vertical  centrifugal  pumps,  each  with  a  capacity  of  500  gal.  per  min.  against  a  total  head 
of  35  ft.     Each  pump  is  operated  by  a  15-h.p.  induction  nintor. 

(7)  Newton,  Mass.  The  average  daily  quantity  pumped  in  1000  was  25,565  gal.  against  30-ff.  lift.  Two  '.I'/i-in 
vertical   submerged   centrifugal  pumps  geared   to  5-h.p.   vertical  gasoline   engines. 

(8)  Plainfield,  N.J.  Randolph  Road  Pumping  Station.  Present  average  quantity  pumped,  130,000  gal.  per  24  hours 
against  40-ft.  lift.  Two  10  x  6-in.  compressors:  two  7.5  h.p.  electric  motors,  one  gasoline  engine  for  reserve,  one  SJ/i  x 
8  ft.  air  receiver,  and  two  duplex  displacement  ejectors.     The  plant  capacity  is  approximately  500  gal.  per  min. 

Monroe  Ave.  Pumping  Station.  Present  average  quantity  pumped,  approximately  30.000,  gal.  per  24  hours  against 
40-ft.  lift.  Two  air  compressors,  two  5-h.p.  electric  motors,  and  two  150-gaI.  ejectors.  The  plant  capacity  is  approxi- 
mately 300  gal.  per  min. 
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fiigal  pumps),  the  developments  have  been  mostly  in 
the  larger  stations,  such  as  the  East  Side  plant  at 
Columbus,  Ohio,  where  two  60-h.p.  gas  engines  oper- 
ate two  10-in.  centrifugal  pumps,  chain-belt  driven. 
At  Hegewisch,  in  Chicago,  the  pumps  are  run  by  gas 
engines  fed  from  the  city  mains.  The  latter  installa- 
tion is  belt-driven  and  pumps  the  entire  sewage,  as 
well  as  a  large  proportion  of  the  storm  flow.  The 
Columbus  station  handles  only  the  dry-weather  flow 
and  a  very  small  proportion  of  the  storm  sewage.  The 
Newton  station  is  semi-automatic,  being  started  two 
or  three  times  a  day  by  a  fireman  from  the  neighbor- 
ing waterworks  pumping  station.  A  stopping  device 
is  installed. 

The  use  of  producer  gas  for  the  purpose  of  sewage 
pumping,  as  well  as  waterworks  pumping,  appears  at- 
tractive, but  has  not  been  used  to  any  great  extent 
for  small  installations,  since  the  attention  of  the  pro- 
moters of  producer  gas  has  been  directed  largely  to 
industrial  in.stallations,  and  the  municipal  field  lias 
been  left  untouched.  There  is,  however,  a  station 
operating  at  Pennypack  Creek  in  Philadelphia. 

Gasoline  and  kerosene  for  sewage  pumping  are, 
of  course,  available,  but  with  the  present  price  of 
gasoline,  the  cost  is  high.  Kerosene  is  less  expensive, 
but  seldom  used.  However,  engines  working  on  dis- 
tillate, common  in  California,  should  prove  as  success- 
ful for  sewage  pumping  as  they  have  for  irrigation. 
Madison  (Wis.)  pumps  all  the  dry-weather  flow  with 
engines  converted  to  run  on  kerosene. 


Sewage  installations,  however,  require  to  be  oper- 
ated intermittently,  as  a  rule,  and  therefore  need  auto- 
matic control  where  attendants  are  lacking.  This 
favors  the  direct-connected,  compact,  electrical  units. 
The  gas  engine  and  other  types  of  explosion  engine 
require  somewhat  more  attention  and  care  in  order  to 
secure  successful  operation.  For  the  sewage-pump- 
ing station  in  the  small  town,  steam-driven  machin- 
ery is  generally  out  of  the  question,  as  the  efficiency 
here  is  low  and  the  cost  of  attendance  high.  It  is 
only  when  the  installations  are  operated  in  C'jnnec- 
tion  with  other  works  that  steam  appears  to  be  at- 
tractive for  small  stations,  working  on  low  lifts  and 
handling  amounts  of  sewage  under  1,000,000  gal.  per 
day. 

Some  interesting  data  on  the  cost  of  small  plants 
are  given  in  the  accompanying  table,  'showing  the  cost 
calculated  to  water  horse-power,  regardless  of  the  effi- 
ciency produced.  We  have  also  tabulated  the  costs  oi 
operation  as  taken  from  the  various  records  in  pi  int. 
These  costs  of  operation  are  given  with  the  reserva- 
tion that  if  used  they  should  1)e  carefully  studied  from 
th?  standpoint  of  actual  application  to  a  case  in  hand, 
as  there  is  a  tendency  in  many  municipal  records  as 
given  out  to  make  as  good  a  showing  as  possible  by 
giving  only  the  charges  apparently  chargeable  to  the 
pumping  account  and  carrying  other  incidentals  where 
necessary  in  other  ways.  Notes  giving  various  par- 
ticulars of  the  sewage  pumping  plants  listed  in  the 
table  are  appended  to  the  table. 


A  Practical  Discussion  of  Waterproofing 

Problems 


*  By  Louis 

THE  problem  that  interests  most  of  us  is  how  to 
obtain  most  satisfactory  results  in  water- 
proofing at  a  minimum  cost.  There  are  two 
classes  of  waterproofing — one  underground, 
the  other  above.  Underground  work,  as  a  rule,  is  sub- 
jected to  water  pressure  either  by  seepages,  springs 
or  direct  pressure  where  basements  are  below  tide  or 
streams.  Work  of  this  character  requires  an  entirely 
different  method  of  treatment  than  waterproofing  the 
building  above  ground,  since  it  must  effectually  re- 
.sist  a  constant  water  pressure.  Walls  above  ground 
are  not  subjected  to  constant  water  pressure,  there- 
fore they  require  a  treatment  to  be  water  repellant : 
that  is  to  say,  a  remedy  to  prevent  the  absorption  of 
water. 

Enumeration  of  Methods 

There  are  four  distinct  methods  employed  to  ac- 
complish waterproofing  results: 

First.  By  density  of  the  materials  from  which 
your  walls  are  constructed;  density  of  the  material  it- 
self or  the  aggregates  of  which  it  is  composed. 

Second.  By  the  membrane  system.  This  method 
is  used  principally  for  imdereround  work.  For  floors 
it  is  placed  between  concrete  slabs,  or  on  the  outside 
of  walls  where  the  water  pressure  is  against  the  wall. 

Third.  By  a  surface  coating  composed  of  asphal- 
tum,  tar,  or  any  oil  base  material.  The  latter  being 
water  repellant,  fairly  good  results  are  obtained.  A 
surface  coating  is  only  efficient,  however,  as  long  as 
the  material  applied  remains  intact. 
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Fourth.  By  non-absorption  or  the  elimination  of 
capillary  attraction.  The  material  I  have  found  to 
accomplish  this  result  is  a  chemical  solution  having  a 
water  base,  and  which  can  be  readily  mixed  in  tiie  ce- 
ment aggregates  for  either  underground  work  or  sur 
face  application  above  ground. 

In  regard  to  the  first  method— Density — you  arc- 
probably  all  aware  that  the  aggregates  of  a  concrct  ■ 
mass  or  cement  mixture  may  be  proportioned  in  suci; 
a  manner  as  to  obtain  a  density  that  will  not  permit 
the  perculation  of  water,  but  to  obtain  this  result  in  a 
concrete  wall  or  plaster  surface  after  they  have  hard- 
ened would  incur  a  task  that  would  not  be  practical 
for  ordinary  construction,  nor  could  this  method  b^; 
judiciously  applied  to  a  brick  wall  which  is  alway,^ 
more  or  less  porous  and  absorptive. 

The  Membrane  System 

The  second  method,  the  membrane  system,  is  one 
that  is  very  successfully  used.  To  adopt  this  method 
for  floor  work  it  is  necessarv  to  place  a  concrete  slab, 
then  the  membrane  system,  composed  of  asphaltuni 
and  felt,  in  such  number  of  layers  as  deemed  neces- 
sary, then  the  additional  slab  of  concrete.  The  upper 
slab  necessarily  must  be  of  sufficient  strength  to  with- 
stand the  hydrostatic  pressure.  The  actual  cost  of 
this  method  is  the  felt  and  asphaltum  membrane,  plus 
tlie  cost  of  the  lov^'er  slab  of  concrete.  The  membrant- 
being  composed  of  an  absolute  foreign  material  to  the 
concrete  does  not  become  a  component  part  of  either 
slab  or  concrete — in  fact,  separates  them  entirely,  the 
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^K    only  bond  between  the  two  slabs  bein 
^H    of  the  asphalt  itself. 
^B  Although  it  is  claimed  that  the  membrane  systen' 

^B  of  waterproofinof  is  to  a  certain  extent  elastic,  still,  ic 
^B  is  frequently  found  that  breaks  occur  when  the  con- 
crete slabs  develop  contraction  cracks,  thereby  im- 
pairing the  results  of  waterproofing  efficiency. 

The  membrane  system  is  also  used  on  the  exterior 
of  walls.  This  requires  the  necessary  excavation  to 
give  room  for  applying  the  membrane.  The  cost  of 
this  work  is  the  membrane  plus  the  cost  of  excavatior 
and  back-filling  of  same,  and  in  man-"  cases  a  protec- 
tion wall.  If  for  any  reason  a  membrane  system  could, 
not  be  applied  on  the  outside,  and  same  would  be 
adopted  on  inside  of  wall,  it  would  be  necessary  to 
construct  a  special  wall ;  otherwise,  if  the  water 
should  percolate  through  the  outer  walls,  it  would 
l)ress  away  the  membrane.  The  cost  of  this  work  for 
inside  walls  would  be  the  cost  of  membrane  plus  the 
cost  of  wall  to  hold  the  membrane  in  place. 

If,  for  any  reason,  breaks  should  occur  in  the  mem- 
Ijrane  system,  permitting  water  to  penetrate  the  mem 
brane,  it  would  not  necessarily  mean  that  the  break  is 
where  it  shows  on  the  surface,  as  the  water  may  tra- 
vel some  distance  between  the  membrane  and  the 
upper  layer  of  concrete  before  findino-  the  weakest 
point  to  the  surface. 

Surface  Coating 
The  third  method — surface  coating — is  used  quite 
extensively  for  treating  walls  above  ground,  and  to  a 
certain  extent  for  underground  work  as  well. 

By  applying  a  good  surface  coating  of  asphaltum, 
tar  or  any  oil-base  material  where  the  water  pressure 
jiresses  the  coating  against  the  wall,  good  results  will 
be  obtained  so  long  as  the  life  of  the  asphaltum  or  oil 
is  retained  in  the  coating.  As  a  rule  the  oils  are  quick- 
ly absorbed  when  applied  to  any  absorptive  surface, 
leaving  the  solids  of  the  coating  as  a  more  or  less  in- 
ert substance  with  its  binder,  in  fact,  its  principal  ele 
ment  of  life,  separated.  To  avoid  this  it  is  very  im- 
portant to  have  a  foundation  that  will  prevent  the 
separation  of  oils  and  solids  contained  in  the  surface 
coating. 

To  apply  a  surface  coatinp^  on  the  inside  of  walls 
under  plastering,  the  so-termed  damp-proofing  or  plas- 
ter-bond coat  is,  in  my  opinion,  an  absolute  waste  of 
the  expense  incurred.  This  applies  to  all  material 
without  exception.  Whenever  a  wall  is  thoroughly 
saturated  with  water  from  the  outside  up  to  the  point 
of  the  damp-proofing  coat,  there  is  no  material,  be  it 
ever  so  elastic,  solid  or  efficient,  that  will  withstand 
the  pressure.  As  a  matter  of  fact  it  must  then  with- 
stand a  direct  water  pressure  instead  of  being  only  a 
water  repellant  at  intermittent  intervals. 

The  fourth  method— non-absorption— -means  the 
elimination  of  capillary  attraction.  Under  this  method 
and  by  using  the  materials  referred  to  I  have  accom 
plished  results  on  those  problems  that  have  come 
under  my  direct  supervision,  both  underground  where 
subjected  to  severe  water  nressure,  and  in  treating 
buildings  above  ground  by  surface  appHcation.  This 
material  is  a  chemical  solution  (water  base  contains 
no  oils),  penetrates  an  absorbent  substance  and  be- 
comes a  part  thereof,  accomplishing  the  waterproof 
results,  not  by  the  filling  of  voids  or  a  surface  coat- 
ing, but  by  making  the  substance  to  which  applied 
non-absorptive  and  impervious  to  water. 

If  you  will  carefully  analyze  the  fact,  you  will  find 
that  even  a  very  porous  material  containing  a  large 
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percentage  of  voids  will  not  become  saturated  witii 
water  unless  it  is  absorptive,  nor  will  you  find  tliat 
water  will  follow  fine  cracks  in  any  surface,  unless  the 
substance  itself  has  suction  and  absorb  water.  Now, 
then,  this  being  a  fact,  the  method  of  waterproofing 
by  having  the  aggregate  of  the  material  made  non- 
absorptive  to  resist  water  pressure  and'veliminate  ca- 
pillary attraction,  for  all  siurfaces',  exposed  to  water 
absorption  at  iatermittent.  intervals,  is  one  that  will 
solve  majny  or  your  difficulties. 

'"v"  Underground  Work 

tef-iis'liTSt  consider  its  a|)plication  for  work  below 
ground.  In  basements  vVc  accomijlish  results  by  the 
most  direct  and  simple  means.  The  plastering  of  th : 
walls  on  the  inside  with  waterproof  mortar  and  the 
floors  with  waterproofed  mortar  topping,  thereby  sav- 
ing the  expense  of  .exterior  excavation  and  cribbing 
which  would  Ve  necessary  in  order  to  apply  a  mem- 
brane or  surface  coating  to  the  outside  is  good  practice. 

On  new  work  where  walls  are  green  and  bonding 
of  plaster  certain,  no  greater  expense  is  involved  than 
the  nominal  cost  of  the  waterproofing  material,  wliicli 
is  to  be  added  to  the  sand  and  cement  for  plastering 
and  topping. 

But  in  old  basements  or  any  surface  not  permit- 
ting a  perfect  bond,  quite  a  different  problem  presents 
itself.  Here  the  surface  to  be  plastered  must  be  care- 
fully prepared  to  insure  proper  bonding  of  plaster  by 
roughening  the  surface.  We  all  know  the  weakest 
point  is  the  angle  between  the  floor  and  wall,  there- 
fore particular  care  must  be  taken  to  reinforce  this 
point  by  forming  a  cove  so  as  to  make  the  connection 
between  the  fioor  topping  and  wall  plaster  continuous. 

Should  the  arpument  be  advanced  that  floors  or 
walls  waterproofed  are  liable  to  crack,  thereby  caus- 
ing leaks,  let  me  say  that  the  chances  are  very  slight 
indeed,  if  the  walls  are  properly  designed  and  con- 
structed and  the  floors  thick  enough  to  resist  the 
hydrostatic  pressure. 

Walls  and  floors  that  crack  due  to  contraction  or 
expansion  or  other  causes  will  sever  or  open  up  a 
membrane  almost  as  quickly  as  a  plaster  coating. 
And  what  is  the  result?  A  heavy  expense  is  incurred, 
owing  to  the  fact  that  the  break  in  the  membrane  may 
be  many  feet  away  from  the  point  wiiere  the  leakage 
shows  on  the  surface.  With  the  membrane  method  re- 
pairs are  virtually  impossible,  while  a  waterproof  plas- 
ter coating  may  be  quickly  and  permanently  repaired 
at  very  small  expense.  The  leakage  always  exists 
where  it  shows  on  the  surface.  The  cracks  could 
easily  be  cut  out  to  a  certain  depth  and  pointed  up, 
making  same  absolutely  water  tight. 

Many  basements  presenting  all  sorts  of  conditions 
from  seepage  of  ground  water  to  tide  pressure  have 
been  successfully  waterproofed  with  this  method.  I 
would  not  hesitate  to  undertake  to  make  absolutely 
dry  any  basement  under  the  most  severe  water  pres- 
sure by  plastering  it  on  the  inside  and  using  this  ma- 
terial as  a  part  of  the  water  gauging  the  cement  and 
sand  mortar.  This  mortar  can  be  applied  even  while 
the  water  is  percolating  through  the  wall. 

If  necessary  the  mortar  could  be  held  in  place  with 
boards  pressed  against  the  wall.  This  might  develop 
small  holes,  permitting  the  water  to  escape,  but  whicli 
could  easily  be  plugged  up  after  the  other  portions 
are  thorouglily  set.  Cement  mortar  applied  on  walls 
saturated  with  water  will  gradually  dry  out  even  with 
the  water  pressure  against  the  wall. 

No  doubt  this  question  will  come  to  your  mind: 
will  the  use  of  this  material,  used  in  the  aggregates  of 


43° 


THE     CONTRACT     RECORD 


cement  mortars,  be  detrimental  to  its  strength  or  canse 
additional  labor  in  its  use?  In  answer  to  this,  I  wish 
to  state  that  on  the  contrary  the  use  of  this  material  is 
a  decided  advantage;  the  initial  set  is  somewhat  rc- 
latdcd,  but  in  thirty-six  or  forty  hours  you  will  find 
the  cement  mortar  much  harder  and  stronger,  this  in 
com])aiison  with  equally  ])roportioned  cement  mortar 
gauged  with  water  alone.  The  working  of  cement 
mortar  is  also  made  much  easier  and  smoother,  the 
action  being  similar  to  that  obtained  by  the  use  of 
lime  putty  in  cement  mortar. 

Surface  Application  Above  Ground 

l'"or  treating  a  building  above  ground,  the  result 
can  be  obtained  by  a  thorough  surface  application,  by 
either  brush  or  spray,  preferably  the  latter.  By  this  I 
mean  every  particle  of  the  wall  must  be  saturated. 
This  will  leave  no  surface  coating  and  will  not  change 
the  color  or  texture  of  any  surface  to  which  applied, 
be  it  a  white  sand  or  a  lime  stone  or  a  red  brick.  A 
surface  application  will  only  give  results  and  become 
elTective  when  applied  on  any  absorptive  material. 

'J'ake,  for  instance,  a  porous  brick.  It  requires  very 
little  effort  to  obtain  penetration  with  this  material 
of  14  i'l-  or  even  yi  in.,  and  to  this  depth  waterproof 
results  would  be  found,  permitting  you  to  remove  a 
part  of  the  surface  and  texture  of  the  brick,  without 
destroying  the  waterproofing  efficiency. 

The  method  employed  for  treating  walls  that  re- 
cjuire  a  ciiange  of  color  is  this:  Waterproof  as  above 
mentioned,  then  apply  any  concrete  paint  for  color 
effect  only.  By  treating  the  walls  with  this  material 
you  have  the  most  perfect  foundation  for  any  oil  base 
material.  The  surface  made  non-absorptive  prevents 
the  absorption  of  the  oils  in  your  paint  pigments. 
This,  as  you  all  know,  is  the  life  of  any  oil  paint. 

.At  this  time  I  wish  to  caution  you  to  guard  against 
careless  workmanship  by  the  individual  mechanic,  the 
economical  use  of  the  material  contrary  to  directions 
and  re(|uirements,  and  the  lack  of  knowledge  of  these 
s|)ecial  proljlems  by  those  in  charge  of  the  work. 


Many  big  buildings  in  Berlin  are  built  entirely  of 
brick,  and  sandstone  is  used  for  outside  walls  and 
trimmings.  In  the  Reichstag  building  in  Berlin  32,- 
000,000  brick  were  used,  while  in  the  new  Dome 
church  also  in  Berlin,  over  25,000,000  brick  were  used. 
Other  large  brick  buildings  are  the  .Anhalt  depot  and 
the  City  Hall. 


The  G.P.R.  High  Level  Bridge  at  Edmonton 

Dl'RlXG  the  past  year  the  Canadian  I'acilic 
Railway  completed  the  erection  of  the  bridge 
across  the  North  Saskatchewan  River  to  give 
them  entrance  into  the  city  of  Edmonton. 
The  structure  has  a  total  length  of  1761  feet  and  is  12.^ 
feet  above  the  high  water  level  of  the  river.  On  the 
upper  deck  are  two  street  railway  tracks  and  the 
track  of  the  C.  P.  R.  Calgary  Branch,  and  on  the  lower 
deck  is  a  23-foot  roadway  with  8-foot  sidewalks  on 
either  side.  The  south  end  of  the  bridge  is  a  viaduct, 
with  nine  towers.  The  north  end  has  one  tower  with 
two  plate  girder  spans.  The  central  portion  is  five 
deck  trusses' 'of  varying  spans.  The  main  spans  are 
three  deck  Pratt  trusses,  two  with  spans  of  291  ft.  10^ 
ins.,  and  one  with  a  span  of  293  ft.  3  ins.,  and  all  are 
48  feet  deep.  The  two  shore  spans  are  deck  Pratt 
trusses  with  130-foot  span,  19  feet  deep.  The  viaduct 
at  the  south  end  consists  of  six  bents  of  96-foot  deck 
trusses  and  48-foot  towers,  the  trusses  being  18  feet 
deep,  and  two  bents  of  60-foot  deck  girders  with  30- 
foot  towers.  The  main  channel  ])iers  are  140  feet  high 
and  25  feet  wide.  The  bridge  allows  the  railway  en- 
trance into  the  city  proper.  A  part  of  the  line  in  the 
city  required  a  20-foot  cut,  with  street  cross-overs.  At 
two  points  there  have  been  erected  reinforced  concrete 
l)ridges  to  carry  streets  over  the  cut.  These  bridges 
are  of  the  beam  and  girder  type,  with  small  columns, 
and  cantilevered  sidewalks.  On  the  south  side  of  the 
river  there  has  been  erected  a  reinforced  concrete  r'e- 
taining  wall  tunnel,  carrying  two  intersecting  streets. 
The  tunnel  is  206  feet  long,  .with  a  retaining  wall  35 
feet  high,  and  has  a  24-inch  solid  slab  from  wall  to 
wall  to  carry  the  streets.  The  two  walls  are  18  feet, 
face  to  face,  and  are  in  alignment  with  the  six  degree 
curve  at  this  point.  The  design  of  the  high-level 
bridge  was  made  in  the  office  of  the  C.  P.  R.-  Bridge 
luigineer,  at  Montreal. 


More  than  twenty  concrete  piers  built  several 
years  ago,  and  submerged  in  the  United  States  Navy 
Yard  at  Boston,  are  again  being  examined  to  note  the 
action,  both  mechanical,  due  to  frost,  and  chemical, 
due  to  ingredients  in  the  sea  water.  As  this  subject 
is  one  which  has  a  large  bearing  on  the  permanence 
of  piers,  abutments,  sea  walls,  etc.,  when  built  of  con- 
crete, these  experimental  tests  are  expected  to  yield 
some  very  valuable  results. 
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Materials   and    Methods   in   Producing   Satis- 
factory Road  Carpets 


By  Major  W. 

BP.l-'ORl'"  the  advent  of  tlie  motor  vehicle  the 
iiiainteiiance  of  vvater-l^ouiul  macadam  roads 
was  easily  and  satisfactorily  accomplished  l)y 
simple  methods  at  a  cost  ot  from  $.-50  to  $250 
per  annimi,  and  when  properly  maintained  such  roads 
were  easily  constructed,  agreeable  to  their  users  and 
abutters,  and  advantageous  from  every  point  of  view. 
Then,  as  motors  began  running  over  these  r.oads,  an 
early  notice  gi\en  of  their  effect  was  the  rise  and  offen- 
sive distribution  of  dust.  Comment  expressed  the  idea 
that  the  road  metal  was  fast  being  removed  from  the 
road,  and  distributed  in  finely  divided  condition  o\er 
the  adjoining  property.  Shortly  afterward  the  loosen- 
ing of  the  road  metal  appeared,  and,  when  sufficiently 
loosened  to  so  permit,  it  was  found  frequentlv  to  liave 
been  piled  in  windows  along  the  sides  or  edges  of  the 
road  crust,  leaving  pot-holes  or  ruts  in  its  former  loca- 
tion. 

The  necessity  for  preventives  against  the  dust,  the 
loosening  of  the  road  metal  and  its  dislodgement  was 
quickly  apparent,  and  experimentation  began.  Water 
sprinkled  on  the  dust  temporariK-  prevented  its  dis- 
tribution, but  its  effects  were  not  lasting,  and,  aside 
from  the  e.xpense  and  inconvenience  of  s])rinkling  as 
often  as  found  to  be  necessary  for  satisfactory  results, 
certain  disagreeable  concomitants  seemed  unavoid- 
able. Excess  in  application  was  an  apparent  necessity, 
and  the  resulting  mud  was  in  many  cases  seriously 
objectionable.  The  effort  was  then  made  to  reduce 
the  mud  nuisance  to  a  minimum,  and  at  the  same 
time  to  prolong  the  effects  of  sprinkling,  by  the  addi- 
tion of  hygroscopic  salts,  such  as  calcium  chloride,  to 
the  water.  In  many  cases  improvement  resulted,  but 
it  was  found  that  with  motor  traffic  beyond  a  certain 
amount,  even  this  treatment  did  not  prevent  the  loos- 
ening and  dislodgement  of  the  road  metal. 

At  the  same  period,  oily  liquids  were  tried  in  ])hKc 
of  water,  probably  with  tiie  idea  tliat  they  wou'd  so 
weight  and  otherwise  affect  the  dust  as  to  prevent  its 
distribution,  and  at  the  same  time  i)e  longer  in  eva- 
jiorating  from  the  road.  In  some  cases  the  results  of 
oiling  were  disastrous.  The  dust,  it  is  true,  was  pre- 
vented from  forming  clouds  and  being  blown  about  by 
every  passing  breeze,  but  in  ]Ain:c  of  this  there  was 
formed  on  the  road  a  greasy  mixture  which  was 
tlirowu  up  on  to  goods  by  horses  or  the  wheels,  or 
tracked  by  the  feet  of  per-sons  into  dwellings.  It  spot- 
ted everything  it  touched,  and  it  .seemed  in  many  cases 
that  "the  last  state"  of  that  road  "was  worse  than  the 
first."  Further,  it  soon  appeared  that  where  motor 
travel  was  at  all  heavy  this  oiling  had  not  been  effec 
tive  against  pot-holing  or  rutting. 

In  other  cases  the  oiling  had  been  attended  witii 
most  satisfactory  results.  The  dust  was  suppressed, 
the  road  metal  prevented  from  loosening,  and  the 
pot-lioling  and  rutting  consequently  avoided.  It  ev^n 
seemed  that  the  road  surface  had  really  been  improved 
in  some  ways.  It  was  smoother  (perhaps,  in  a  few 
cases,  injuriously  so  under  certain  weather  conditions), 
less  noisy,  less  glaring  in  unshaded  spots  on  bright 
days,  and  more  resilient,  apparently,  to  horses'  feet. 
Hut  further,  and  what  to  many  appeared  to  be  the  most 
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important  result,  it  seemed  that,  coincidentally  with  the 
other  good  results,  the  wear  on  the  metal  forming  the 
road  crust  had  been  reduced  materially  or  even  obliter- 
ated by  the  formation  over  it  of  a  carpet  composed  of 
the  adhesive  portions  of  the  oil  (or  tar)  and  the  sand, 
stone  chips,  or  hne  material  such  as  the  dust,  found  or 
spread  on  the  road  surface.  This  carpet  took  the  wear 
and  thus  protected  the  road  metal.  As  long  as  the 
carpet  remained  intact  no  surface  wear  of  the  stones 
composing  the  macadam  was  possible,  and  little  or  no 
dust  was  formed  from  the  carpet  itself  that  could  not 
Ije  absorbed  or  held  by  it  for  a  considerable  period, 
i'lirther,  the  presence  of  an  appreciable  carpet  pre- 
vented the  loosening  of  the  stones  of  the  road  crust  if 
it  did  not  actually  increase  their  bond,  and  thus  the  re- 
sistance to  pot-holing  and  rutting  was  increased  ma- 
terially. 

The  advantages  of  a  proper  carpet  were  readily  ap- 
parent, and  a  way  out  for  the  localities  in  the  peculiar 
situation  first  referred  to  was  opened.  Previous  to  its 
discovery  they  had  faced  the  prospect  of  being  obliged 
to  meet  great  increases  in  their  annual  expenditures 
for  maintenance  with  the  almost  certain  knowledge 
that  when  the  motor  travel  should  have  increased  be- 
yond a  certain  figure  there  would  be  nothing  left  for 
them  to  do  but  to  reconstruct  their  roads,  probably 
with  paving  at  a  high  cost,  or  they  had  to  face  sucii 
immediate  reconstruction  if  the  increase  in  mainten- 
ance charges  seemed  sufficiently  imminent  and  for- 
midable. 

Limits  of  Carpeting  System 

With  the  possibilities  held  out  by  "carpeting"  the 
roads  cijme,  of  course,  the  questions  of  what  the  limits 
of  such  treatment  were  then,  of  the  possibility  of  their 
extension,  of  the  proper  methods  and  materials  for 
success  within  such  limits,  the  causes  of  failures  or 
dissatisfaction  where  such  had  occurred  in  j^ractice 
with  carpets,  etc.,  etc. 

It  was  soon  proved  that  there  were  limits  to  the 
successful  adoption  of  carpeting  methods  for  the  im- 
provement of  macadam  roads,  or  for  adapting  the 
latter  to  withstand  otherwise  destructive  travel.  If, 
as  the  name  implies,  a  "carpet"  is  an  a])preciable  thick- 
ness of  cementitious  material  mixed  with  a  mineral 
or  other  aggregate,  it  naturally  follows  that  there  mav 
be  travel  conditions  just  too  severe  for  support  with- 
out damage  by  ordinary  macadam  and  yet  not  severe 
enough  to  warrant  the  construction  of  a  "carpet"  on 
the  surface  of  the  latter.  In  sucii  cases  tiie  sini])le 
treatment  occasionally — say,  annually — of  the  mac- 
.idani  with  a  proi)er  oil,  tar  or  pitch  compound  has 
proved  entirely  satisfactory  and  economical.  In  sucii 
cases  no  appreciable  thickness  of  carpet  is  fornred  on 
the  macadam,  and  the  stones  of  tiie  'after  still  con- 
tinue to  take  the  wear  though  they  do  not  then  loosen 
and  become  displaced  as  they  would  without  the  pitch 
application.  Of  course,  in  these  cases  a  carpet  could 
be  used,  but  until  the  amount  of  travel  justifies  its 
use,  it  often  would  be  unnecessary  and  not  economical 
under  the  local  conditions. 

On  the  other  hand,  if  we  differentiate  between  a 
mixture  of  pitch  and  grit  made  "in  situ"  and  a,  perhaps. 
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similar  mixture  made  previous  to  placing  on  the  road 
surface  and  tlien  spread  and  rolled  into  place,  by  re- 
ferring to  the  latter. as  a  "sheet  pavement"  and  limit- 
ing the  application  of  carpets  to  roads  carrying  heavy 
travel.  l""or  instance,  if  the  travel  comprises  a  very 
large  number  of  hard-tired  vehicles  carrying  extremely 
heavy  loads,  it  has  been  found  that  a  carpet  will  not 
prove  economical  though  a  sheet  pavement  may.  The 
trouble  seems  to  be  that  the  particles  composing  the 
carpet  are  not  of  sufficient  mass  to  resist  disintegra- 
tion under  such  stresses,  nor  to  be  able  to  resist  lateral 
displacement  before  or  after  fracture  under  such  loads, 
or  that  the  proportions  of  the  different  sizes  of  par- 
ticles forming  the  aggregate  are  not  right. 

Again,  it  is  found  that  if  the  proportion  of  horse- 
drawn  to  motor  vehicles  is  too  large,  a  carpet  is  in 
danger  of  destruction  from  being  perforated  or  picked 
to  pieces  by  the  caulks  of  the  horses'  shoes.  Perfora- 
tions allow  water  to  penetrate  and  to  weaken  the  bond 
to  the  macadam,  and  continual  picking  at  the  carpet 
by  the  caulks  breaks  it  to  pieces  unless  the  rolling  and 
compressing  action  <jf  motor  and  other  wheels  is  sufii- 
cient  to  off-set  both. 

The  determination  of  the  exact  limits,  in  terms  of 
travel  units,,  to  the  successful  use  of  carpets  is  not 
yet  established.  It  is  affected  by  climatic  and  other 
local  conditions,  by  the  character  of  the  pitch  em- 
ployed, by  economic  factors,  etc.,  and  l)ecause  of  the 
importance  of  the  economic  factors  and  the  compara- 
tive newness  of  the  problem,  even  the  approximate 
determination  must  be  deferred  for  the  present. 

The  possibilities  of  extending  these  limits  when 
once  approximately  determined  will  naturally  be 
clearer  then ;  and  such  possibilities  may  be  increased, 
of  course,  by  the  improvement  of  materials  and  meth- 
ods now  being  developed. 

Materials  and  Methods 
The  question  of  the  proper  materials  and  methods 
to  be  used  in  order  that  successful  carpets  may  be 
had  within  reasonable  limits  for  such  work  are  many 
and  varied,  and  in  so  many  cases  the  decision  is  so 
largely  affected  by  local  considerations  that  general- 
ization is  difficult.  However,  it  may  be  said  that  the 
writer's  experience  with  many  hundred  year-miles  of 
thi.s  work  leads  him  to  state  as  follows : 

(1)  A  12-ft.,  water-bound,  limestone  macadam  will 
not  successfully  support  travel  aggregating  400  units 
per  average  day  of  ten  hours,  and  where  oO  per  cent, 
of  the  total  travel  is  that  of  motors. 

(2)  Such  a  road  surface  can  be  made  to  sustain 
such  travel  with  physical  satisfaction  by  a  carpet  made 
with  proper  pitch. 

(3)  An  18-ft.  water-bound,  trap-rock  macadam  is 
incapable  of  sustaining,  without  serious  deterioration 
in  a  few  months,  travel -aggregating  2,500  units  per 
average  day  of  ten  hours,  and  where  90  per  ctnt.  of 
the  total  travel  is  that  of  motors. 

(4)  The  surface  treatment  of  such  a  road  surface 
with  a  proper  cut-back  asphalt  or  a  proper  com- 
pound'of  tar  will  enable  it  to  sustain  such  travel  with 
])hysical  satisfaction. 

(5)  The  use  of  sand  on  top  of  the  pitch  is  open  to 
grave  objections,  and  the  value  of  its  use  before 
spreading  the  pitch  is  questionable,  clean  stone  chii)s 
of  small  gravel,  free  from  particles  that  will  not  jias.- 
a  J^-in.  mesh,  being  preferable. 

(6)  With  the  use  of  a  proper  pitch,  no  material  ad- 
vantage is  had  by  closing  the  finished  carpet  to  travel 
for  a  period   after  its  constrnction,  provided   the   ad- 


hesion of  tires  to  the  surface  is  prevented  by  water- 
ing, spreading  an  excess  of  grit,  or  other  means. 

(7)  The  construction  of  a  carpet  on  a  macadam 
adds  immaterially  to  the  supporting  power  of  sucli 
macadam,  except  as  it  may  increase  its  ability  to  pro 
tect  the  foundation  by  shedding  water. 

(8)  The  successful  thickness  of  a  carpet  is  that  but 
slightly  in  excess  of  the  height  of  the  larger  sized 
particles  of  the  grit  used,  and  the  maximum  success- 
ful thickness  is  not  over  1  in.,  but  generally  nearer 
'A  in. 

(9)  Better  results  are  secured  from  applications  of 
the  pitch  hot  and  under  pressure  than  from  cold 
gravity  applications. 

(10)  Where  the  quantity  of  pitch  to  be  applied  is 
to  exceed  one-third  of  a  gallon  per  square  yard,  bel- 
ter results  will  be  obtained  by  making  two  or  more 
ai)plications  of  it. 

(llj  For  pitch  carpets,  a  pitch  cornpound,  to  be 
.satisfactory,  should  show  at  least  the  following  char- 
acteristics : — 

(a)  It  should  flow  freely,  though  not  excessively  so, 
under   the    conditions   of   applications. 

(b)  It  should  show,  after  evaporation  at  105  deg.  Cent, 
for  twenty-one  hours  (20  grammes  in  3^-in.  dishj 
a  percentage  of  residue  neither  above  nor  below 
certain  limits,  dependent  upon  local  conditions,  and 
this  residue  should  show  a  penetration  of  not  less 
than  10  at  4  deg.  Cent.,  nor  more  than  200  at  25  deg. 
Cent.     (No.  2  needle,  100  grammes  5  sec.) 

(c)  The  naphtha  soluble  portions  of  the  residue  above 
mentioned  should,  when  evaporated  on  glass,  show 
themselves  to  be  decidedly  adhesive. 

(d)  The  amount  of  "free  carbon"  present  in  tar  com- 
pounds should  be  less  than  a  maximum  percentage 
of  the  fraction  distilling  between  225  deg.  and  300 
deg.  Cent.,  the  figure  for  this  maximum  being  de- 
pendent upon   local   conditions. 

(12)  The  best  grit  for  carpets  is  clean  stone  chips 
or  pea  gravel,  free  from  more  than  20  per  cent,  of 
fine  materials,  that  will  pass  a  J^-in.  screen. 

(13)  For  the  sake  of  uniformity  in  spreading,  the 
mechanical  application  of  the  grit  is  preferable  to 
manual  application,  everj  at  the  expense  of  some  waste 
of  material. 

Failures  frequently  teach  more  than  successes. 
And  under  their  consideration  may  perhaps  be  most 
impressively  discussed  their  causes. 

(14)  A  poor  foundation  frequently  explains  the 
failiue  of  any  pavement  or  road  crust.  The  best  car- 
pet can  do  no  more  to  remedy  a  poor  foundation  than 
l)y  aiding  to  prevent  water  reaching  the  latter. 

(15).  Complaints  of  excessive  slipperiness  on  car- 
peted roads  are  often  heard,  and  these  are  most  fre- 
quent perhaps  where  old  macadam  roads  have  been 
so  treated.  With  the  smoother  surface  of  the  carpet, 
less  crown  than  ordinarily  supplied  on  a  macadam 
is  necessary  or  desirable  for  drainage  purposes.  But 
as  the  carpets  were  applied  to  these  old  roads,  in  many 
cases  without  the  reshaping  of  the  macadam,  the  com- 
pleted work  has  excessive  crown.  This  is  conducive 
to  sideslip — the  thing  objected  to.  Where  the  cross- 
section  is  planned  for  the  presence  of  a  carpet  and  the 
proper  crown  so  provided,  carpeted  roads  are  not  ob- 
jectionably slippery  unless  a  pitch  is  used  which  be- 
comes too  hard  at  low  temperatures.    (See  lib). 

(16)  A  carpet  will  not  prove  satisfactory  that  varie.^ 
greatly  from  a  uniform  thickness  or  composition.  If 
potholes  and  ruts  exist  in  the  old  road  it  is  useless 
to  attempt  to  remedy  them  by  simply  carpeting  the 
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^^^^ts  carpet  applied,  the  results   being  directly   propor- 

^M     tionate  to  the  surface  condition  of  the  road  carpeted. 

I^B  (17)    A   carpet    must    liave    api)reciable    tliickness, 

|H      and,  within  limits,  the  greater  the  travel  tlic  tliicker 

'   ■*         tlie  carpet  needed.    Successful  carpets,  even  with  light 

travel,  can  seldom  be  made  with  less  than   14  gallon 

pitch  per  square  yard. 

(18)  A  pitch  compound  which  does  not  "set  up"  or 
liarden  rapidly  and  sufficiently  to  a  certain  degree 
(sec  lib),  will  not  produce  a  satisfactory  carpet,  nor 
will  a  pitch  tliat  is  too  greasy  in  character.  The 
Inrnier  will  be  objectionable,  as  were  certain  oil  treat- 
ments referred  to,  and  the  greasy  pitch  will  produce 
a  carpet  that  will  shift  about  under  traffic,  add  to 
the  effort  required  for  hauling  over  it,  and  probably 
emulsify  in  wet  weather  into  intensely  disagreeal)le 
mud.  A  layer  of  this  mud  on  the  surface  of  even  ■ 
good  macadam  road  frequently  seems  to  be  the  cause 
of  the  whole  road  "going  to  pieces,"  or  of  its  "bot- 
tom  dropping  out"   during   an   open   winter. 

(19)  "Cut-back"  pitches,  far  from  being  objection- 
able when  properly  compounded,  are  frequently  most 
desirable  for  carpeting  work,  but  their  composition 
should  be  most  carefully  limited.  Many  failures  have 
been  due  to  the  use  of  compounds  improperly  made 
by  the  addition  of  the  wrong  light  fractions  to  poor  o: 
even  good,  hard  pitches. 

(20)  One  of  the  most  frequent  causes  of  failure  ot 
carpets  comes  from  lack  of  proper  adhesiveness  on 
the  part  of  pitch  compound.  A  greasy  pitch  com- 
])ound  is  seldom  sufficiently  adhesive,  nor  is  one  which 
fails  to  pass  the  setting-up  test.  Unless  the  adhesicii 
of  the  carpet  to  the  base  is  good,  the  carpet  will  dc 
worn  loose,  and  then  easily  destroyed,  as  the  body 
by  itself  is  light. 

(21)  The  cohesiveness  of  the  carpet  body  de'pends, 
of  course,  largely  on  the  adhesiveaess  of  the  pitch, 
compound.  But  the  adhesion  may  be  practically  des- 
troyed (and  the  cohesion  of  the  carpet  body  also)  by 
the  use  of  the  pitch  compound  on  a  dirty  or  dusty 
surface,  or  with  materials  containing  too  great  a  pro- 
portion of  fine  material.  The  presence  of  moisture 
may  with  some  pitch  compounds  also  produce  a  sim- 
ilar effect.  Ordinarily,  however,  the  presence  of  a 
moderate  amount  of  moisture  has  not  nearly  so  bad 
an  effect  as  the  presence  of  a  small  amount  of  fine 
stone  dust  ("flour"),  or  similar,  material.  Indeed,  with 
some  materials  drenching  the  road  surface  with  water 
previous  to  applying  the  pitch  compound  is  reported 
to  be  advantageous.  Many  failures  in  carpeting  have 
been  traceable  to  the  use  of  the  old  worn-out  dust 
from  the  road  surface  in  place  of  suitable  clean,  fresii 
grit. 

(22)  Some  apparent  failures  with  carpets  have  been 
so  classified  simply  because  of  impatience  on  the  part 
of  those  in  charge  of  the  work.  It  frequently  hap])ens 
that  a  first  attempt  does  not  produce  the  result  de- 
sired or  anticipated,  and  a  failure  is  recorded  when  a 
second  attempt  would  have  produced  entire  satisfac- 
tion. New  carpets  sometimes  seem  to  scale  or  flake 
badly  from  the  old  road  surface.  Prompt  patching, 
followed  (where  a  properly  light  application  was  first 
made)  by  a  second  coat,  frequently  results  in  a  most 
satisfactory  surface. 

The  successful  use  of  carpets  for  the  protection  or 
improvement  of  macadam  roads  has  been  so  great 
that  its  develoj)ment  for  other  situati(jns  has  followed. 
The  noisiness  of  brick  pavemqnts,  and  even  of  stone 
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block  i)avenients,  and  many  of  the  inherent  defects 
of  concrete  as  a  pavement,  have  often  been  reduced 
or  cured  by  the  use  of  a  proper  carpet,  and  the  satis- 
faction with,  or  advisability  of,  each  of  the  surfaces, 
mentioned  tiuis  greatly  increased,  to  say  nothing  of 
any  economy  in  the  use  of  the  carpet  by  the  resulting 
prolongation  of  life  in  the  more  expensive  pavement. 
From  the  experience  of  the  writer,  he  believes  thai, 
especially  in  cases  where  considerable  well-built  wa- 
ter-l)ound  macadam  exists,  but  now  needs  protection 
from  motor  traffic,  the  system  of  carpeting  such  roads 
or  streets  is  most  wortliy  of  deep  consideration,  and 
that  those  authorities  such  as  the  British  Road  Board, 
who  apparently  have  carefully  and  earnestly  applied 
themselves  to  this  subject,  have  acted  wisely. 

Economic  Design  of  Standpipes  and  Conduits 

The  economic  design  of  standpipes  and  conduits 
for  water-supply  purposes  was  presented  mathematic- 
ally by  H.  E.  Babbitt  (instructor  in  Municipal  and 
Sanitary  Engineering,  University  of  Illinois,  Urbana, 
111.)  at  the  annual  convention  of  the  Illinois  Water 
Supply  Association.  For  standpipes  a  total  of  sixteen 
factors  were  considered,  including  not  only  the  dimen- 
sions of  the  pipe,  the  thickness  and  weight  of  the  steel 
plates,  the  foundation,  costs  of  materials,  labor,  etc., 
but  also  the  cost  of  pumping  water  1  ft.  high,  and  the 
capital  charges  on  the  extra  initial  cost  of  the  pipe  to 
decrease  the  pumping  cost.  Assuming  that  the  stand- 
pipe  is  to  be  used  for  storage  between  pumping  an-i 
that  it  is  to  be  filled  and  emptied  once  each  day,  "the 
most  inexpensive  standpipe  which  can  be  constructed, 
whether  of  1,000  gal.  or  1,0(X),000  gal.  capacity,  should 
have  a  height  of  23  ft.,  if  the  cost  of  pumping  is  not 
considered,"  and  15  ft.  if  it  is  considered.  Changes  m 
the  values  of  one  of  the  16  factors  may  materiallv 
change  the  economic  height.  Thus,  if  steel  be  taken  at 
2c.  per  lb.  instead  of  5c.  the  height  should  be  36  ft.  in- 
stead of  23  ft.,  if  pumping  costs  are  ignored,  or  17  ft.  in- 
stead of  15  ft.  if  pumping  is  considered. 

The  studies  for  the  economic  design  of  conduits 
were  based  on  the  following  assumption : 

In  the  design  of  a  large  gravity  water  conduit  of  any 
considerable  length,  passing  through  various  classes  of  ma- 
terial, and  with  a  limited  total  loss  of  head,  it  is  less  expen- 
sive to  allow  a  relatively  steep  grade  to  the  more  costly  por- 
tion and  a  relatively  flat  grade  to  the  less  costly  portions,  than 
if  the  entire  conduit  were  laid  at  the  same  grade  with  the 
same  sections  through  all  classes  of  materials.  It  is  thus 
evident  that  there  is  some  relation  between  the  grades  fo- 
each  section  which  will  give  the  minimum  cost  for  the  en- 
tire conduit. 

Examples  are  worked  out  for  different  classes  of 
materials,  slopes  and  diameters.  In  the  discussion  re- 
ference is  made  to  the  proposition  of  Wiggin  advanced 
in  "The  Catskill  Water  Supply  of  New  York,  by  Laz- 
arus White,"  as  proving  graphically  that  "if  a  se'ries  of 
parallel  tangents  be  drawn  to  the  cost  "curves  such 
that  the  sum  of  the  ordinates  of  the  points  of  tangency 
is  equal  to  the  total  ])ermissible  head,  the  least  cost  of 
the  entire  conduit  will  be  obtained  by  constructing 
each  section  of  conduit  with  the  loss  of  head  indicat- 
ed." 


.\  steel  bridge  1'4  miles  in  length  and  consisting 
mainly  of  forty  130-ft.  spans  has  just  been  completed 
by  the  Bengal  Northwestern  Railway  Company  across 
the  jumna  River  at  Allahabad,  India. 
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The  B.  B.  N.  A.,  Montreal 

WITHIN  llic  past  three  or  four  years,  Mon- 
treal lias  added  several  ver)'  tine  banking 
offices  in  the  business  district,  particularly 
in  St.  James  wStreet.  The  Bank  of  British 
North  America  is  the  latest  institution  to  rebuild,  and 
Norcross  I'.ros.,  Montreal,  have  just  completed  a  mag- 
nificent structure  on  St.  James  Street,  from  designs 
by  Rarott,  Blackader  and  Webster,  Montreal. 

The  building  has  a  frontage  of  70  ft.  7  ins.,  with  a 
depth  of  100  feet,  and  a  height  of  90  feet  to  the  top  of 
the  pediment.  There  is  a  sub-basement,  basement,  and 
five  floors.     The  exterior  is  constructed  of  Stanstead 


The  Bank  of  British  North  America's  new  building  at  Montreal. 

granite,  a  feature  being  the  number  of  columns  also 
built  of  granite.    The  walls  are  of  terra  cotta. 

The  sub-basement  is  devoted  to  the  book  vaults 
and  the  boiler  room ;  while  the  basement  contains  the 
safety  deposits  and  the  security  vaults,  .with  provision 
for  housing  the  dynamos.  The  ground  floor  is  the 
principal  room;  here  are  situated  the  banking  offices, 
the  public  space  being  40  x  34  feet.  The  height  of  the 
room  is  29  feet;  the  ceiling  is  29  feet  high,  and  is  de- 
corated in  blue  and  gold.  The  manager's  room,  writ- 
ing room,  and  committee  room  are  built  on  the  front 
portion  of  the  ground  floor  and  are  reached  immedi- 
ately from  the  vestibule.  At  the  rear  of  the  tellers' 
and Otiier  banking  spaces  is  the  clerk.s'  working  depart- 
ment. 

Above  tile  ground  floor  is  the  mezzanine  floor,  con- 
taining the  inspectors'  rooms;  on  the  first  floor  is  the 
general  manager's  department ;  while  on  the  fourth 
floor  there  is  accommodation  for  the  clerical  staff,  kit- 
chen, dining  room,  and  three' bedrooms.    The  first  floor 


and  general  manager's  offices  are  furnished  in  mahog- 
any and  the  other  portions  of  the  building  in  oak.  A 
large  amount  of  wrought  iron  is  used,  notably  the 
lamps  over  the  main  entrance  in  St.  James  Street.  The 
grilles  in  the  banking  department  on  the  first  floor  -dr^ 
of  bronze. 

There  are  two  elevators,  one  for  public  use  on  tiie 
left-hand  side  of  the  main  floor  and  the  other  for  ser- 
vice at  the  rear  of  the  working  department  on  the  same 
level.  The  lighting  is  by  electricitv.  The  cost  i.-> 
about  $.500,000. 


Mechanical  Filtration 

A  PAPER  on  the  above  subject  was  read  at  a 
recent  meeting  of  the  Manchester  Associa- 
tion of  Engineers  (Eng.j.  The  author  de- 
voted the  major  portion  of  his  paper  to  a 
description  of  a  typical  installation  of  mechanical 
pressure  filters  for  dealing  with  moorland  water, 
namely,  that  belonging  to  the  Ashton-under-Lyme, 
Stalybridge,  and  Dukinfield  Water  Board.  He  said 
that  the  advantages  of  pressure  filters  over  .sand  filters 
included  the  following: — (1)  The  initial  outlay  was 
only  about  one-third  of  slow  sand  filters ;  (2j  all  dis- 
coloration could  be  removed  by  the  addition  of  a  co- 
agulent;  slow  sand  filters  would  quickly  choke  up 
under  similar  conditions  and  soon  became  inoperative; 
(3)  pressure  filters  being  enclosed  no  trouble  need 
arise  from  the  growth  of  alo'ae  nor  from  frost ;  (4j 
pressure  filters  occupied  about  one-fiftieth  of  the  space 
required  by  slow  sand  filters;  (5j  the  loss  of  head  was 
negligible,  being  about  2  lb.  when  pressure  filters 
were  clean  and  5  lb.  to  6  lb.  just  before  washing, 
whereas  the  head  was  lost  entirely  with  sand  filters. 

With  regard  to  the  cost  of  working  pressure  filter.- 
as  compared  with  s'.ow  sand  filters,  the  author  said 
tliat  it  was  diflicult  to  make  a  comparison  because  th  ■ 
conditions  were  so  variable,  but  he  quoted  from  a 
|)aper  read  by  Mr.  Ross,  analyst  to  the  Burnley  Cor- 
poration, in  which  the  latter  stated  that  with  i)ressur  ■ 
filter.s — including  coagulents  for  removing  colour — the 
cost  worked  out  at  22s.  lO/ad.  per  million  gallons,  a'^ 
compared  with  33s.  3d.  for  slow  sand  filters.  Accord- 
ing to  figures  given  by  Mr.  Dixon,  engineer  to  the 
.\shton,  .Stalybridge,  and  Dukinfield  Water  Board,  thc 
average  cost  of  treating  four  difTerent  kinds  of  water 
by  means  of  pressure  filters  and  chemical  treatmeir 
worked  out  at  9s.  .5d.  for  treatment  and  14s.  4d.  fo.' 
capital  expenditure,  giving  a  total  of  23s.  9d.  per  mil- 
lion gallons  of  water.  In  the  foregoing  figures  the  life 
of  the  pressure  filters  had  been  based  on  twenty  to 
thirty  years,  as  again.st  forty  to  sixty  years  for  slow 
sand  filters. 

The  author  concluded  his  paper  with  a  reference 
to  the  use  of  pressure  filters  for  industrial  purposes  to 
enable  the  dirtiest  river  water  to  be  made  clear  and 
bright  and  suitable  for  every  purpose,  providing  the 
hardness  was  not  objectionable.  For  this  purpose  tlu 
same  filter  as  previously  described  is  used,  with  some 
form  of  chemical  treatment.  Each  filter.  8  ft.  dia- 
meter, would  deal  with  from  .5,000  to  10,000  galloii- 
l)er  hour. 


The  sun  power  plant,  at  Cairo.  Egypt  ^de.^cribed 
in  the  February  25  issue  of  the  Contract  Record),  wa-^ 
the  subject  of  an  interesting  paper  read  before  the 
Manchester  (Eng.)  .Association  of  Engineers  las' 
month  bv  the  inventor,  Mr.  Frank  Shuman,  of  Tacon\ . 
Pa. 


THE    CONTRACT    RECORD 


435 


Increased  Activity  at  Vancouver,  B.C. 

An  Oplimistic  Outlook  for  the  Constructional  Interests — Progress 
Reports  on  the   New  Hotel  Vancouver  and  other  Large  Buildings 


Office  of  the  Contract  Record, 
April  3,  1914. 

VANCOUVER  is  undoubtedly  entering  upon  a  sea- 
son of  greater  constructional  activity  than  ob- 
tained last  year,  although  it  is  possible  that  this 
may  not  be  reflected  in  the  building  permits  as 
the  returns  for  last  year  included  the  figures  for  much  im- 
portant work  which  will  be  carried  to  completion  this  season. 
The  outlook  for  the  year  is  summed  up  for  this  journal  by 
Building  Inspector  Jarrett  in  the  following  terms; 

"It  is  a  very  difficult  matter  to  predict  the  outcome  of 
building  operations  at  Vancouver  for  the  year  at  this  time, 
as  there  are  so  many  varied  conditions  existing  that  have  to 
be  considered  by  the  investor.  Some  of  these  conditions  may 
improve  very  materially  in  a  short  time  and  relieve  the  situa- 
tion very  much,  while  others  may  continue  as  a  check  for  the 
next  few  months.  Still  I  am  confident  that  1914  will  be  a 
fairly  prosperous  year  for  the  building  trades  here. 

"One  feature  that  stands  out  prominently  is  the  number 
of  fairly  good  dwelling  house  permits  which  have  been  i.*;- 
sued  since  the  beginning  of  the  year.  This  indicates  that  our 
citizens  have  absolute  faith  in  the  future  of  the  city. 

"During  the  last  three  years  a  great  many  large  mer- 
cantile and  office  buildings  have  been  erected.  While  the  de- 
mand for  this  class  of  building  is  fairly  well  supplied,  I  do 
not  think  that  it  is  overdone;  in  fact  to  my  mind  there  will 
be  a  continued  demand  for  these  two  classes  of  buildings  in 
Vancouver,  though  possibly  not  to  the  same  extent  as  in  the 
past  few  years.  At  the  present  time  there  unquestionably 
exist  openings  for  several  good  hotel  buildings.  Quite  a 
number  are  projected  and  have  been  placed  in  the  hands  of 
local  architects. 

"During  the  present  year  the  construction  of  a  consider- 
able number  of  public  buildings  will  be  undertaken  locally  by 
the  Dominion  Government,  and,  in  addition,  a  heavy  volume 
of  building  construction  is  projected  by  the  various  railroad 
companies  which  make  Vancouver  their  Pacific  Coast  ter- 
minus. The  most  encouraging  feature  of  all,  however,  in 
the  present  situation  is  the  marked  increase  in  the  number 
of  enquiries  as  to  warehouse  and  manufacturing  accommoda- 
tion within  the  city  limits. 

"Briefly  summing  up  the  conditions  prevailing,  I  feel 
justified  in  predicting  that  1914  will  be  a  prosperous  year  for 
Vancouver  and  that  it  is  only  a  question  of  a  short  time  be- 
fore we  shall  be  back  on  the  up  grade  again." 

In  no  other  part  ^  Vancouver  has  constructional  pro- 
gress been  more  in  evidence  during  the  past  few  montiis 
than  on  the  site  of  the  Canadian  Pacific  Railway  Company's 
new  terminal  improvement  scheme  at  the  foot  of  Granville 
Street.  The  new  passenger  station,  included  in  the  general 
scheme,  which  is  being  erected  immediately  east  of  the  pre- 
sent passenger  station  is  rapidly  assuming  shape,  and  a 
good  idea  is  now  conveyed  of  the  imposing  appearance 
which  the  building  will  present  when  finished.  The  con- 
struction consists  of  steel  frame  and  reinforced  concrete 
with  pressed  brick  for  the  exterior  facing  and  stone  trim- 
mings. An  imposing  row  of  Ionic  columns  which  extend 
along  the  front  elevation  on  Cordova  Street  lend  an  almost 
classic  touch  to  the  architecture,  and  the  massive  store  cor- 
nices and  the  stone  ornamental  work  also  add  a  distinctive 
appearance.     The  exterior  work  is  almost  completed  and  it 


is  anticipated  that  the  structure  will  be  ready  for  occupancy 
early   in    the   coming   summer. 

The  main  entrance  of  the  passenger  station  will  be  on 
Cordova  Street  with  the  main  waiting  room  located  cen- 
trally in  the  station  on  the  street  level.  Ticket  offices  serv- 
ing the  several  classes  of  railway  and  steamship  passengers 
are  located  at  one  end  of  the  waiting  room,  while  the  other 
service  rooms  are  all  placed  immediately  adjoining  the  main 
waiting  room. 

On  the  lower  floors  of  the  station  are  located  the  bag- 
gage rooms,  express  companies'  space,  immigrant  rooms, 
supply  rooms,  and  other  station  facilities  not  directly  used 
by  passengers.  Stairways  and  lifts  connect  the  two  levels 
of  the  station,  and  also  afford  communication  with  the  office 
floors  above.  A  separate  footbridge  is  carried  over  the 
passenger  tracks,  directly  connected  with  the  waiting  room 
at  one  end  and  with  stairways  leading  to  the  track  level, 
giving  access  to  platforms  without  grossing  tracks  at  grade. 

In  connection  with  the  improvements  under  way  there 
will  be  four  passenger  tracks  with  provision  for  more  when 
required,  separated  by  wide  platforms,  between  the  statiot^ 
and  the  present  freight  yard.  The  passenger  tracks  are  to 
be  raised  above  the  present  track  level  to  reduce  the  differ- 
ence in  level  between  the  street  and  the  tracks. 

In  order  to  avoid  an  inconvenient  grade  crossing  and 
delays  to  traffic  between  the  city  and  the  company's  steam- 
ship wharf,  a  bridge  on  the  line  of  Granville  street  extended 
is  to  pass  over  the  passenger  and  freight  tracks  to  the 
steamship  pier  and  connect  directly  with  passenger  accom- 
modations on  the  pier.  Gangs  of  workers  are  now  engaged 
in  laying  the  concrete  foundations  and  piers  for  this  viaduct. 
The  footings  between  the  tracks  and  at  the  waterfront 
landing  of  the  bridge  are  also  well  on  toward  completion, 
and  steel  structural  operations  will  likely  be  started  from 
the  dock  end  of  the  overhead  bridge  at  an  early  date.  The 
abutments  have  already  been  laid  at  the  foot  of  Granville 
street  in  readiness  for  the  viaduct.  An  incline  is  also  to  be 
built  leading  from  the  west  side  of  this  bridge  to  the  wharf, 
giving  access  to  the  lower  deck  of  the  pier  and  freight  sheds 
and  to  the  water  front.  Construction  is  well  advanced  on 
the  new  steamship  station  which  is  being  erected  on  the 
shore  end  of  the  pier  for  the  B.  C.  coast  steamship  service. 
This  will  be  a  two-level  building,  the  upper  floor  being  de- 
voted to  the  passenger  business  and  offices  and  the  lower 
floor  freight,  baggage  and  express. 

Another  viaduct  over  the  tracks  is  being  built  on  the 
line  of  Burrard  street  extending  northerly  with  an  incline 
giving  access  to  the  present  Trans-Pacific  pier  and  other 
portions  of  the  water  front.  This  important  unit  of  the  big 
scheme  is  now  practically  completed  with  the  exception  of 
the  "ramp" — the  inclined  roadway  which  will  lead  to  the 
dock  level.  The  removal  of  the  old  Dominion  Government 
immigration  shed  will  be  necessary  before  this  viaduct  can 
be  completed. 

The  underlying  principle  of  the  general  design  has  been 
to  secure  easy  lines  of  communication  between  the  railway 
trains,  steamers  and  the  city.  The  designs  for  the  terminal 
were  prepared  by  Messrs.  Wcstinghouse,  Church,  Kerr  & 
Company,  of  Montreal,  Calgary  and  Vancouver,  in  co-opera- 
Tion  with  the  officials  of  the  C.  P.  R.,  and  the  construction 
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of  this  station  and  facilities  is  now  being  carried  out' by  the 
same  organization. 

The  New  Hotel  Vancouver 
The  progress  of  construction  has  been  very  rapid  on  . 
the  Granville  Street  wing  of  the  new  Hotel  Vancouver  which 
is  being  erected  at  the  corner  of  Georgia  and  Granville 
streets  for  the  C.  P.  K.  by  the  local  contracting  firm  of 
Skene  &  Christie.  All  the  steel  and  concrete  work  on  the 
north  portion  of  this  wing  is  completed  and  a  start  has  been 
made  with  the  exterior  facing.  The  building  at  this  part  is 
eleven  storeys  high  where  it  adjoins  the  l(j-storey  central 
structure  and  rises  to  a  height  of  seven  storeys  on  the  Gran- 
ville Street  frontage  proper.  The  steel  work  is  finished  on 
the  eleven-storey  unit  of  the  south  wing  and  all  concrete 
work  is  in  place  in  the  seven-storey  section  of  this  wing. 
At  the  present  time  the  contractors  are  directing  all  their 
eflforts  towards  the  erection  of  the  steel  columns  that  will 
carry  the  cantilever  beams  over  the  billiard  room  and  bar 
which  will  be  located  directly  in  the  centre  of  this  wing,  in 
the  basement.  After  these  girders  have  been  put  in  place 
a  start  will  l)i'  made  on  the  steel  frame  of  the  convention 
hall   above   the   billiard   room.     These    two   rooms   will   each 


Street  wing  which  is  of  comparatively  recent  construction. 
The  exterior  facing  throughout  is  to  be  of  pressed  brick  en- 
riched with  terra  cotta.  There  will  be  700  bedrooms  alto- 
gether in  the  building,  each  having  access  to  a  private  bath- 
room. A  roof  garden  with  pergola  on  the  ICth  storey, 
measuring  60  x  200  feet,  will  be  one  of  the  outstanding  fea- 
tures. The  hotel  will  contain  eighteen  electrically-operated 
elevators  and  when  completely  finished  will  compare  favor- 
ably with  the  most  ornate  hotel  structure  on  the  continent. 
A  force  of  four  hundred  men  are  constantly  employed  on 
the  work.  Mr.  Francis  S.  Swales,  architect  for  the  C.  I'.  K., 
designed  the  building  on  which  the  total  outlay  will  amount 
to   approximately   $2,500,000. 

The  Weart  Block  Shaping  Up  Rapidly 
The  Canadian  Ferro  Concrete  Company  are  making 
rapid  headway  with  the  construction  of  the  Weart  Hlock, 
the  immense  new  office  building  which  is  being  erected  at 
the  corner  of  Hastings  and  Richards  Streets,  Vancouver. 
Practically  all  of  the  exterior  facing  has  been  completed  and 
the  building  is  steadily  assuming  a'tinished  appearance.  This 
structure   measures   78   x    120   feet    and   will    be    one   of   the 
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On  the  left,  a  view  of  tlie  New  Hotel  Vancouver  from  Granville  street,  showing  four  different  stages  of  construction ;  on  the 

right,  a  general  view  of  the  building. 


measure  .lO  x  100  feet.  The  steel  work  supporting  this  sec- 
tion of  the  building  will  have  a  60-foot  span,  consistipg  of 
four  girders  of  about  ten  tons  each.  The  exterior  facing 
in  the  main  structure  fronting  on  Georgia  Street  has  been 
completed  to  a  height  of  twelve  storeys  and  steady  progress 
is  being  made  with  the  interior  where  operations  are  well 
advanced  on  the  metal  lathing,  ornamental  modelling,  marble 
and  tile  work,  plumbing,  plastering,  heating  and  ventilating, 
etc.  The  exterior  of  the  handsome  porte  cocherc  on  Georgia 
Street  is  completed  and  the  contractors  feel  confident  that 
the  entire  main  section  consisting  of  sixteen  storeys  will  be 
finished  by  the  1st  of  July,  when  the  business  of  the  hotel 
will  be  moved  into  this  part  of  the  building  and  operations 
will  be  started  on  the  re-modelling  of  the  Howe  Street  wing. 
Work  on  this  section  will  necessitate  the  demolition  of  the 
present  six-storey  office  and  rotunda  portion  and  the  erec- 
tion of  a  new  <-lcven-storey  structure  in  its  stead,  to  con- 
form with  the  general  architectural  scheme  followed  on  the 
Granville  Street  side.  The  entire  hotel  will  be  completed 
with   the  addition  of  one  storey  to   that   part  of  the   How? 


largest  office  buildings  in  the  province.  It  is  fifteen  sturey.- 
high  and  will  contain  thirty  offices  on  the  typical  floor.  The 
foundations  have  been  carried  to  rock,  25  feet  below  grade, 
and  the  basement  is  fully  waterproofed.  The  construction 
consists  of  a  heavy  steel  frame  and  concrete,  the  exterior 
facing  on  the  three  lower  storeys  being  terra  cotta  with  a 
polished  granite  base.  The  succeeding  eight  storeys  will  be 
of  face  brick  and  the  exterior  of  the  four  top  storeys  is  to 
be  treated  in  terra  cotta.  The  spaces  between  the  piers 
of  the  two  lower  storeys  are  to  be  finished  in  marble  and 
bronze.  The  main  entrance  corridor  has  been  designed  in 
the  same  architectural  style  as  the  exterior,  the  walls  and 
floors  being  or  marble  with  bronze  trimmings  and  ceilings 
of  oak  beams  and  panelling.  The  main  floor  is  planned  so 
that  the  corner  can  be  utilized  by  a  banking  institution  with 
the  main  entrance  on   Hastings  Street. 

The  main  corridor  will  be  entered  off  a  general  vestibule 
which  leads  to  the  basement  stairs  on  one  side,  and  the 
bank  entrance  on  the  other.  The  corridor  floors  will  be  of 
terrazzo  tile,  with  marble  borders,  and  oak  will  be  employed 
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as  interior  finish  throughout.  An  approximate  expenditure 
of  $700,000  has  been  estimated  for  the  building,  which  was 
designed  by   Russell,   Babcock  &  Rice,  Vancouver.     Mr.    H. 
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The  new  Weart  building,  Vancouver,  B.C. 

Van    Matre    is    superintending    building    operations    for    the 
contracting  firm. 

The   Hudson's  Bay  Store  Addition 
Tlianks   to   the  long  spell   of   fine  weather  at  Vancouver 
during  the   entire   month   of   March    the   contractors   for   the 
Hudson's   Bay   store   addition   were   enabled   to   make   excel- 
lent progress  with  this  building  which  is  destined  to  be  the 
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Tin;  Hudson's  Bay  Company's  new  store  addition,  Vancouver.     Note  the 

contrast  with  the  present  store  seen  in  the  left-hand  corner 

of  the  picture. 


handsomest  structure  of  its  kind  at  the  Coast.  The  white 
terra  cotta  facing  in  the  Georgia  and  Seymour  street  eleva- 
tions is  practically  finished  and  good  headway  is  being  made 
with  the  pressed  brick  work  in  the  remaining  walls.  As 
will  be  seen  in  the  accompanying  illustration  the  street  front- 
ages have  been  decorated  with  rows  of  Corinthian  columns, 
suitably  embellished,  and  disclose  a  dignified  architectural 
treatment  which  is  too  often  lacking  in  structures  of  this 
class.  The  construction  consists  of  a  massive  reinforced 
concrete  frame,  in  which  there  are  over  fifty  vertical  support- 
ing columns  each  embedded  in  a  concrete  foundation  which 
measures  8  feet  square  at  the  sub-basement  floor,  the  col- 
umns themselves  measuring  4  feet  square  and  tapering  two 
inches  at  every  floor.  The  building  occupies  a  site  measur- 
ing 146  X  175  feet  and  is  being  erected  strong  enough  to 
carry  five  additional  storeys.  The  present  structure  forms 
only  the  first  section  of  the  departmental  store  which  will 
ultimately  occupy  this  site,  plans  being  completed  for  a 
duplicate  building  with  frontage  on  Georgia  and  Granville 
Streets.  The  total  outlay  contemplated  will  exceed  $2,000,- 
000.  Messrs.  Burke,  Horwood  &  White,  Toronto,  are  the 
architects  and  the  work  of  construction  is  being  carried  on 
by   Kourke,   McDonald   &   Moncrieflf,   Vancouver. 

B.  C.  Telephone  Company's  Office  Building 

in  pursuance  of  its  general  constructional  programme, 
the  British  Columbia  Telephone  Company  is  now  erecting 
on  Seymour  Street,  Vancouver,  between  Georgia  and  Kob- 
son  Streets,  a  new  general  office  building  in  which  provision 
Vifill  be  made  for  three  telephone  exchanges  the  equipnu-nl 
ol  whicli  will  be  of  the  most  complete  description.  The  steel 
frame  work  of  this  structure  has  been  finished  and  the  task 
of  putting  in  the  concrete  for  the  basement  and  lower  floors 
is  proceeding  steadily.  The  frontage  on  Seymour  Street  is 
50  feet,  and  the  depth  to  a  lane,  120  feet.  The  type  of  con- 
struction to  be  adopted  in  this  building  is  steel  frame  and 
reinforced  concrete  work,  with  pressed  brick  and  terra  cotta 
as  exterior  facing  on  the  front  elevation,  and  common  brick 
for  tlie  side  and  rear  elevations.  The  decorations  of  the 
main  entrance  will  be  in  marble  and  tile.  The  head  oflice 
of  the  Telephone  Company  will  have  accommodation  in  this 
building.  Plans  for  the  structure  were  prepared  by  Mr.  J. 
Johnson,   supervisor   of   the   company's   building   department. 

The  contract  for  a  new  laundry  building  which  the  Cas- 
cade Laundry  proposes  to  erect  near  the  present  premises 
in  the  800  block.  Beach  Avenue,  Vancouver,  has  been  award- 
ed to  the  Dominion  Construction  Company.  The  new  struc- 
ture is  to  be  a  three-storey  building  of  reinforced  concrete 
construction,  costing  approximately  $40,000.  It  will  occupy 
an  area  measuring  78  x  104  feet,  and  will  be  equipped  with 
an  elevator  and  laundry  machinery  of  the  most  up-to-dato 
description.  Excavating  operations  on  the  site  are  com- 
pleted and  a  start  has  been  made  with  the  general  contract. 

The  congregation  of  Kitsilano  Presbyterian  Church  have 
undertaken  to  engage  in  a  campaign  to ,  raise  the  balance 
of  a  fund  necessary  to  start  construction  of  a  new  church 
building  at  the  corner  of  Third  Avenue  and  Vine  Street. 
.'\bout  $16,000  has  already  been  pledged.  The  building  will 
cost  about  $65,000  and  it  is  desired  to  increase  the  guaran- 
teed subscriptions  to  $40,000  before  undertaking  a  contract. 

Excavation  work  on  the  site  of  the  new  city  hall  at 
Port  Moody  was  completed  recently  and  a  start  has  been 
made  on  the  construction  of  the  building  itself.  Accord- 
ing to  the  plans  the  structure  will  have  a  concrete  founda- 
tion, and  will  be  one  and  a  half  storeys  high  with  basement. 
It  will  cover  an  area  74  x  42  feet.  The  accommodations 
will  include  a  council  chamber,  offices  of  the  mayor,  clerk, 
assessor  and  engineer,  court  room  and  engineer's  room,  po- 
lice office  and  cells.  The  completed  structure  will  cost  ap- 
proximately $10,000  and  will  be  executed  by  day  labor.     Mr. 
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J.  H.  Bowman  is  the  architect,  and  the  work  of  construction 
is  being  superintended  by  Mr.   Hugh   Kerr. 

Mr.  J.  J.  Donnellan,  a  Vancouver  aiH:hitect,  has  been 
commissioned  to  prepare  plans  for  a  modern  theatre  build- 
ing to  be  erected  in  Vancouver  for  Mr.  Alexander  Pantages. 
Constructional  details  are  not  available  for  publication,  but 
work  will  be  undertaken  as  soon  as  the  necessary  prelimin- 
ary steps  are  completed.  It  is  understood  that  Mr.  Pantages 
recently  purchased  a  site  in  the  central  part  of  the  city  and 
that  while  the  building  will  be  an  addition  to  the  structure 
now  on  the  property,  it  will  comprise  a  modern  down-town 
theatre  as  well  as  a  business  office  block  of  the  first  class. 

Plans  are  being  prepared  for  extensive  alterations  and 
additions  to  the  present  Orange  Hall  building  at  the  corner 
of  Hastings  Street  east  and  Gore  Avenue,  Vancouver.  It 
is  also  the  intention  of  the  Society  to  erect  a  two-storey 
lodge  hall  in  the  Grandview  district  for  which  $18,000  to 
$20,000  will  be  appropriated.  The  additions  contemplated 
to  the  building  on  Hastings  Street  and  Gore  Avenue  will  in- 
clude the  erection  of  two  more  storeys,  making  five  in  all, 
provisions  for  an  elevator,  changing  the  entrance  and  other 
extensive  alterations.  It  is  estimated  that  this  contract  will 
run  about  $40,000. 

Important  Dock  Contract 

Evans,  Coleman  &  Evans,  Vancouver,  have  been  award- 
ed the  contract  for  a  large  dock  which  McNeil  Welsh  & 
Wilson,  Limited,  propose  to  build  on  the  south  side  of  False 
Creek,  Vancouver,  adjoining  the  G.  N.  R.  bridge.  The  pre- 
liminary work  will  comprise  the  erection  of  a  wharf  308  feet 
long,  176  feet  wide,  approached  by  a  roadway  200  feet  in 
length,  and  the  reclamation  of  a  tract  between  the  proposed 
dock  and  the  railway  bridge.  Separate  tender^  for  the  erec- 
tion of  sheds  and  warehouse  buildings  will  be  called  when 
the  main  portion  of  the  new  dock  is  built.  The  plans  pro- 
vide for  two  large  buildings  204  x  75  feet,  which  will  flank 
a  central  roadway  and  gridiron  landing  slip  for  scows.  Ad- 
ditional loading  facilities  for  barges  will  be  provided  on  the 
western  side  of  the  wharf,  and  the  reclaimed  area  between 
the  eastern  edge  of  the  dock  and  the  railway  bridge  will  be 
utilized  for  trackage  purposes.  A  strip  50  feet  wide  will 
be  filled  in  to  connect  the  dock  with  the  bridge.  The  ware- 
houses will  be  of  timber  with  trussed  roof,  faced  with  gal- 
vanized iron.  The  roadway  and  the  scow  landings  will  also 
be  enclosed.  Messrs.  J.  P.  Matheson  &  Son,  architects,  Van- 
couver, prepared  the  plans  for  the  project.  The  property 
which  is  to  be  developed  has  600  feet  of  water-frontage,  ex- 
tends 400  feet  out  from  the  shore  into  deep  water,  and  has 
an  area  of  three  and  a  quarter  acres.  The  company  intend 
to  use  about  one-third  of  the  tract  now  and  the  rest  later. 
The  dock  at  first  will  be  used  by  the  Great  Northern  Ex- 
press and  Transfer  Company,  and  its  subsidiary  concern,  the 
Vancouver  Coal  Company,  of  which  the  new  corporation  is 
an  anialagamation.  Mr.  J.  D.  McNeill  is  president  and  man- 
aging director  of  the  former,  Mr.  Nelson  Welsh  is  manager 
of  the  allied  companies  and  Mr.  W.  H.  Wilson  is  secretary- 
treasurer.  The  company  plans  to  enter  the  ocean  shipping 
business  and' to  engage  in  a  general  building  supplies  busi- 
ness at  a  later  date. 


Personal  Mention 


The  City  Commissioners  of  Saskatoon  are  considering 
suggestions  offered  by  Mr.  E.  Hanson,  city  electrical  super- 
intendent, with  regard  to  the  alteration  of  the  present  sys- 
tem of  pumping  the  city's  water  supply.  The  plan  is  to  util- 
ize the  water  which  it  is  necessary  to  pass  through  the  con- 
denser at  the  power  house — some  6,000,000  gallons  every 
twenty-four  hours — and  instead  of  returning  it  to  the  river 
to  pipe  it  into  a  sedimentation  basin,  filter  and  use  it  for 
domestic  purposes.  This  would  render  unnecessary  a  separ- 
ate pumping  plant. 


Messrs.  Ross  &  MacDonald,  architects,  have  moved  their 
western  offices  from  928  Union  Bank  Building  to  506  Tri- 
Ijune  Building,  Winnipeg. 

Mr.  William  Pearson  was  re-elected  president  of  the  Win- 
nipeg Housing  and  Town  Planning  Association  at  the  first 
annual  meeting  on  March  24. 

Mr.  H.  Galloway,  a  well-known  Edmonton  contractor, 
has  secured  an  important  contract  in  Kentucky,  where  he 
has  had  considerable  experience. 

Mr.  H.  Cameron,  who  has  just  arrived  in  this  country 
from  Glasgow,  has  taken  up  his  duties  as  assistant  manager 
of  Canadian  Vickers,  Limited,  Maisonneuve,  P.Q. 

Mr.  R.  P.  Blakey,  government  architect  for  the  province 
of  Alberta,  visited  Toronto  recently  in  connection  with  plans 
which  he  is  preparing  for  a  new  prison  in  Alberta. 

Mr.  A.  M.  Bennyman,  a  well-known  resident  of  Amherst, 
and  for  some  time  superintendent  with  the  Robb  Engineer- 
ing Company,  passed  away  on  March  25  at  the  age  of  57 
years. 

Mr.  Vernon  C.  Lucknow,  consulting  engineer,  Victoria. 
B.C.,  visited  Toronto  last  week  on  business  relating  to  the 
construction  of  a  new  store  building  at  Victoria  for  the 
Hudson  Bay  Company. 

Mr.  R.  Preston,  master  mechanic  of  the  Canadian  Pacific 
Railway,  at  Winnipeg,  has  been  promoted  assistant  superin- 
tendent of  motive  power  of  the  lines  west  of  Winnipeg,  with 
headquarters  at  the  latter  centre. 

Mr.  H.  D.  Johnson  has  been  appointed  to  the  engineer- 
ing staff  of  the  Eugene  F.  Phillips  Electrical  Works,  Limit- 
ed, of  Montreal,  as  assistant  contracting  manager.  He  was 
formerly  with  the  Canadian-British  Insulated  Company, 
Limited. 

Mr.  J.  E.  Huot,  architect,  who  has  been  in  practice  m 
Montreal,  has  joined  the  firm  of  Wadsworth  &  Henderson, 
architects,  the  new  partnership  being  known  as  Huot,  Wads- 
worth  &  Henderson.  The  offices  are  in  the  New  Birks 
Building,  Montreal. 

Mr.  L.  C.  Frith,  chief  engineer  of  the  Chicago  Great 
Western  Railway,  took  up  duties  on  April  1  as  assistant  to 
tlie  President  of  the  Canadian  Northern  Railway.  Mr.  Frith, 
whose  office  will  be  in  Toronto,  is  a  graduate  of  the  Uni- 
versity of  Cincinnati. 

Mr.  W.  C.  Willard,  recently  Assistant  Engineer,  Panama 
Pacific  International  Exposition  Company,  has  been  appoint- 
ed assistant  professor  of  railway  engineering  at  McGill  Uni- 
versity, Montreal.  Mr.  Willard  had  charge  of  the  design  of 
sewer  system  of  the  exposition. 

Mr.  George  H.  Strevel,  a  pioneer  citizen  of  Winnipci; 
and  at  one  time  the  foremost  railway  contractor  in  western 
Canada,  died  at  Winnipeg  on  March  16.  Born  March.  18.10. 
he  was  a  native  of  Brighton,  Ont.,  and  going  into  contract- 
ing he  became  one  of  the  pioneer  railway  builders  of  western 
Canada. 

Mr.  Stewart,  of  the  firm  of  Messrs.  Phillip.  Stewart  and 
Lee  of  Saskatoon,  contributed  a  paper  at  the  March  meeting 
of  the  Victoria  branch  of  the  Canadian  Society  of  Civil  En- 
gineers, on  the  subject  of  "Construction  and  Design  of  open 
Bridges,"  referring  particularly  to  the  drainage  work  done 
in  Saskatoon  and  the  machinery  most  suitable  for  this  par- 
ticular work. 

Mr.  A,  Charlebois,  a  contractor  formerly  of  Quebec  city, 
passed  away  suddenly  on  March  23  at  Montreal.    He  was  one 
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of  the  best  known  contractors  in  the  Province  of  Quebec, 
having  carried  out  the  contract  for  the  building  of  the  east 
wing,  which  contains  the  legislative  council  and  legislative 
assembly  of  Quebec,  as  well  as  the  stone  wall  which  sur- 
rounds the  grounds. 

Mr.  Morris  A.  Zook,  consulting  engineer,  of  Plainfield, 
N.J.,  recently  engineer  in  charge  of  the  valuation  of  the 
Grand  Trunk- Wabash  joint  lines  in  Canada,  has  been  ap- 
pointed resident  engineer  of  the  division  of  valuation.  Inter- 
state Commerce  Commission,  with  office  at  Washington, 
D.C.  Since  l'J04  he  has  been  in  private  practice,  mostly  in 
railway  valuation  work. 

Mr.  E.  B.  Temple,  of  Toronto,  died  recently  in  his 
seventy-seventh  year.  The  late  Mr.  Temple  took  an  active 
part  in  the  construction  of  the  Grand  Trunk  Railway  between 
Montreal  and  Quebec,  and  subsequently  he  was  attached  to 
the  Toronto  staff  of  the  Canadian  Pacific  Railway.  Some 
years  later  he  was  appointed  by  the  Government  to  take 
charge  of  the  harbor  development  and  general  waterfront 
construction   work  at  Toronto,   during  which   he   supervised 


the  construction  of  the  walls  and  cribwalks  of  the  Eastern 
Gap.  He  was  a  member  of  the  Canadian  Society  of  Civil 
Engineers  and  also  of  the  Institution  of  Civil  Engineers  of 
(ircat  Britain. 

Mr.  J.  D.  McArthur,  railway  contractor,  who  is  building 
the  Edmonton  Dunvegan  and  British  Columbia  Railway  has 
subscribed  $5,000  and  promised  an  additional  $15,000  next 
year  to  the  Edmonton  Industrial.  This  and  other  subscrip- 
tions are  to  'be  contributed  to  the  fund  for  developing  the 
Viking  Gas  Field,  upon  which  operations  have  been  com- 
menced by  the  International  Supply  Company  of  Medicine 
Mat. 

Mr.  J.  W.  Dudley  Robinson,  B.Sc.  (Lond.),  has  been  ap- 
pointed Secretary  of  the  Institution  of  Municipal  and  County 
Engineers  (London,  Eng.),  at  a  salary  of  £400  per  annum. 
Mr.  Robinson  is  twenty-eight  years  of  age  and  was  edu- 
cated at  the  Mathematical  School,  Rochester,  and  the  South- 
western Polytechnic  Institute.  To  enter  upon  his  new  posi- 
tion he  resigns  a  secretaryship  in  the  central  offices  o'  the 
University  of  London. 


MAINLY    CONSTRUCTIONAL 

EAST  and   WEST  —  FROM  COAST  to  COAST 


EASTERN    CANADA 

The  County  Council  of  Oxford  has  decided  to  prepare 
a  by-law  to  I'aise  by  debentures  the  sum  of  $50,000  for  county 
road  construction  during  1914. 

Messrs.  B.  Mooney  &  Sons  are  the  contractors  for  the 
new  building  for  the  Bank  of  British  North  America  which 
is  nearing  completion  at  St.  John,  N.B. 

Among  recent  contracts  of  considerable  magnitude  men- 
tion must  be  made  of  the  Severn  Division  of  the  Trent  Val- 
ley Canal  awarded  last  week  to  the  Inland  Construction 
Company,  Toronto,  at  $712,258. 

A  contract  has  Jieen  let  for  the  supply  of  the  DeVigan 
brand  of  Caen  stone  cement  plaster  to  be  used  in  the  palm 
room  of  Sir  Henry  Pellatt's  residence,  Toronto,  of  which 
Mr.  E.  J.  Lennox  is  architect. 

Second  tenders  have  been  called  for  the  $400,000  college 
which  is  to  be  6rected  by,  the  Loyola  College,  Montreal. 
The  architects  are  Messrs.  Peden  &  McLaren  and  the  closing 
date  is  April  17.  The  structure  is  to  be  of.  stone  and  fireproof 
construction. 

Montreal's  building  permits  from  January  1  to  March  31 
represent  an  expenditure  of  $1,855,196,  divided  among  580 
permits.  In  the  corresponding  period  of  last  year  the  total 
was  $1,867,847  and  the  permits  were  742.  March,  1914,  shows 
an  appreciable  gain  over  March  of  last  year,  the  returns  be- 
ing .$949,496  and  $761,550. 

Permits  totalling  in  value  $94,811  were  issued  in  Guelph 
during  March  as  compared  with  $39,500  for  the  same  month 
last  year.  This  brings  the  total  for  the  first  three  months 
of  1914  to  $154,189,  as  against  $97,455,  which  goes  to  indi- 
cate that  a  record  in  building  construction  in  Guelph  will 
take  place  during  the  present  year. 

Mr.  J.  E.  Armstrong,  of  East  Lambton  is  arranging  for 
a  deputation  to  approach  the  Minister  of  Public  Works  at 
Ottawa  with  regard  to  the  question  of  drawing  supplies  of 
road  gravel  for  Western   Ontario  from   the   River   St.   Clair 


at  Sarnia.  The  farmers  in  the  township  of  Enniskillen  have 
offered  to  haul  the  gravel  free  from  the  raHroad  sidings  and 
to  distribute  it. 

The  Board  of  Trade,  Council  and  Commissioners  of  St. 
John,  N.B.,  have  decided  to  send  a  deputation  to  Ottawa  to 
urge  further  federal  aid  for  the  projected  bridges  across  the 
St.  John  and  Kennebeccasis  Rivers.  The  cost  of  the  project 
is  estimated  at  nearly  $3,000,000,  and  the  Federal  Govern- 
ment has  already  pledged  a  grant  of  a  million  dollars  to- 
wards the  construction. 

It  is  announced  that  the  proceedings  of  the  Commission 
appointed  to  investigate  the  commercial  feasibility  of  the 
proposed  Georgian  Bay  Canal  will  be  made  public,  and  that 
the  information  collected  will  be  given  out  from  time  to 
time.  Mr.  J.  P.  Hepbourne,  for  many  years  connected  with 
the  Great  Lakes  and  transportation  matters,  has  been  ap- 
pointed secretary  and  will  have  an  office  at  Ottawa. 

A  new  style  of  portable  metal  buildings,  particularly 
adapted  to  the  requirements  of  contractors  and  engineers,  is 
being  manufactured  by  the  Pedlar  People  of  Oshawa.  These 
structures  are  made  of  the  highest  grade  materials,  either 
all-steel  or  metal-clad;  They  are  easily  transported  from 
place  to  place  and  afford  protection  against  fire  in  out-of-the- 
way  places.  They  are  particularly  suitable  for  railway  build- 
ings, such  as  tool-houses,  shelters,  freight-sheds,  and  so  on. 
Additions  can  be  made  in  eight-foot  lengths. 

Mr.  J.  G.  Carey,  .C.E.,  of  the  firm  of  Carey  and  Chase, 
addressed  the  Civil  Engineers'  Club  in  the  mining  building  of 
Toronto  University  on  March  26,  his  subject  being  "Moose 
h'actory  as  the  terminal  of  the  Timiskaming  and  Northern 
Ontario  Railway."  He  pointed  out  that  besides  the  pro- 
jected line  of  the  Ontario  Government  to  Moose  Factory, 
the  Manitoba  Government  contemplated  constructing  a  line 
east  from  Winnipeg  to  Port  Nelson,  and  the  Quebec  Gov- 
ernment will  lay  a  line  from  Montreal  to  Rupert  House. 

The  number  of  building  permits  issued  from  the  city 
architect's   department,  Toronto,   during  March,   1U14,   total- 
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led  0:iw,  representing  9!»fi  new  huildinK-s  at  a  value  of  $a,5r«u.- 
(170.  The  total  for  the  three  months  of  the  present  year  is 
returned  at  $4,598,085.  The  permits  issued  during  March, 
l!»i;f,  were  515,  representing  7U5  buildings  and  a  money  value 
of  $3,006,285.  The  value  of  the  permits  issued  for  the  lirst 
three  months  of  I'Ji:!  was  $4,891,579,  which  shows  a  reduction 
of  .$292,894  on  that  for  the  corresponding  period  of  last  year. 

Mr.  J.  K.  L.  Ross  has  nia<lc  an  offer  to  the  hospital  au- 
thorities of  Montreal  to  contribute  the  balance  of  between 
$25U,000  and  $300,000  to  erect  and  endow  a  new  private 
pavilion  in  connection  with  the  Royal  Victoria  Hospital,  for 
which  a  few  thousand  dollars  had  already  been  subscribed. 
I'he  new  pavilion  will  be  erected  immediately  behind  the 
main  building  and  will  be  -a  separate  structure  probably  with 
a  covered  passage  connecting  it  with  tlic  hospital  proper. 
Architectural  plans  will  be  called  for  immediately  and  con- 
struction started  as  early  as  possible. 

Mr.  J.  R.  Ambrose,  chief  engineer  for  the  Toronto  Ter- 
minal Railway  Company,  will  open  tenders  this  week  for  the 
building  of  the  new  Union  Station.  The  officials  claim  that 
it  will  take  about  two  weeks  to  consider  the  contracts  before 
they  are  awarded  .  This  means  that  the  work  cannot -be  start- 
ed until  the  end  of  .^pril.  The  officials  of  both  the  G.  T.  R. 
and  C.  P.  R.,  with  their  architects,  have  agreed  on  the  details 
of  the  plans.  The  consulting  engineers  are  Chief  Engineers 
H.  R.  SafTord  and  J.  M.  R.  l'airl)airn  of  the  G.  T.  R.  and  the 
chief  engineers  of  the  Canadian  Pacific  Railway. 

Mr.  A.  D.  Swan,  member  of  the  Institute  of  Civil  Engi- 
neers, who  recently  enquired  into  the  suitability  of  the  St. 
Croix  River,  Charlotte  County,  \.B.,  for  a  deep  water  har- 
bor which  would  be  open  all  the  year  round  for  merchant 
shipping  of  the  largest  class,  has  reported  to  Hon.  Robert 
Rogers,  Minister  of  Public  Works,  recommending  that  wharf 
areas,  railway  terminals,  road  and  freight  handling  facilities 
in  general,  should  be  designed  on  a  comprehensive,  prac- 
ticable scale  and  constructed  by  degrees  at  Oak  Bay  at  a  cost, 
not  including  purchase  of  site,  of  about  $2,250,000. 

By  a  majority  of  1.308,  the  citizens  of  Ottawa  have  ap- 
proved by  plebiscite  the  Currie-McVeity  water  supply 
scheme,  which  provides  for  rapid  sand  mechanical  filtration 
of  the  water  from  the  Ottawa  River.  The  total  vote  in 
favor  of  this  scheme  was  7,544  and  for  the  31-mile  lake,  0,236. 
The  source  of  supply  in  the  approved  scheme  is  a  point 
above  the  Chaudiere  rapids  where  contamination  is  prac- 
tically nil.  From  a  point  in  the  Little  Chaudiere  and  the 
Remic  rapids  two  intake  pipes  will  convey  the  water  to  a 
pumping  station  with  electrically  driven  pumps.  From  here 
the  water  will  be  forced  to  the  purification  plant  and  reser- 
voir which  it  is  proposed  to  establish.  The  system  of  puri- 
fication includes  sedimentation  and  coagulating  basins 
through  which  i'he  water  will  flow  by  gravitation  to  the 
sand  filter  beds  and  through  it  into  the  pure  water  reser- 
voir, designed  for  a  capacity  of  10,000,000  gals,  of  filtered 
water.  The  total  estima,ted  cost  of  the  plant,  together  with 
engineering  expenses,  etc.,  is  $1,700,000. 

St.  John,  N.B.,  is  making  much  progress  as  illustrated  by 
the  extensive  harbor  developments,  the  establishment  of  new 
industries  and  the  enlargement  of  its  housing  accoinmoda- 
ti.on.  The  city  and  county  are  to  erect  this  year  a  hospital 
for  advanced  cases  of  tuberculosis  at  a  cost  of  $85,000  and 
the  municipality  has  also  secured  authority  from  the  Pro- 
vincial Legislature  to  make  a  large  bond  issue  to  erect  a  gen- 
eral hospital.  The  work  of  remodelling  the  larger  building 
at  the  corner  of  King  and  Jermain  streets,  to  be  used  solely 
by  the  Canadian  Pacific  Railway  and  the  Dominion  Express 
Companies,  is  now  in  progress,  and  when  the  work  is  com- 
plete the  Canadian  Pacific  will  have  extensive  general  offices 
for  all  its  departments  under  one  roof.  The  steel  frame  of 
the  new  post  office  is   now   completed   and   the   work  of   the 


outer  walls  and  interior  will  be  finished  in  the  spring  and 
summer  months.  Mr.  VV.  U.  Humfray,  an  English  capital- 
ist, who  has  made  large  investments  in  St.  John,  has  lirouKht 
from  England  the  information  that  representatives  of  three 
large  manufacturing  concerns  are  coming  to  St.  John  to  loi.l< 
into  the  question,  selecting  that  city  as  the  site  for  the  loca- 
tion of  branch  factories  for  Canadian  business.  If  this 
scheme  materializes  it  should  mean  much  industrial  expan 
sion  for  St.  John. 

WESTERN    CANADA 

If  the  plans  of  the  Empire  Theatre  materialize,  the  cin 
of  Edmonton  will  have  another  ten-storey  oflice  building 
;il  a  cost  of  $U()(),000. 

.\t    Edmonton,   Alta.,   an   eight-storey   addition    is    i  • 
built  by  the  Y.  M.  C.  A.  at  a  cost  of  $400,000.     Messrs.  Ma- 
goon  &  MacDonald  are  the  architects. 

The  town  of  Kindersley,  Sask.,  is  making  preliminary 
surveys  for  a  reservoir  estimated  to  cost  $125,0(M).  npcra- 
lions  will  not  be  commenced  this  year. 

Operations  are  to  be  resumed  on  the  club  and  apart- 
ment house  for  the  Northern  Club,  Edmonton,  Alta.  Tlie 
building  will  be  seven  storeys  high,  of  steel  construction. 
«nd   will   cost  $350,000. 

During  the  summer,  Messrs.  R.  J.  Lecky  &  Company 
will  build  the  superstructure  of  the  new  traffic  bridge  across 
the  Saskatchewan  river  at  Saskatoon.  The  cost  of  the 
bridge  is  placed  at '$398,000. 

Plans  are  being  prepared  for  a  new  bank  building,  isti- 
maled  to  cost  $250,000,  at  Edmonton,  for  the  Bank  of  Al- 
berta. The  structure  will  be  six  storeys  high,  of  granil' 
construction   finished  in  marble. 

The  Saskatoon  builders'  exchange  passed  a  resolutiosi 
recently  requesting  the  city  council  to  appoint  a  city  engi 
neer  forthwith,  who  would  have  charge  of  all  construction 
contracts  and  report  direct  to  the  Mayor  and  city  council. 

It  is  reported  that  the  public  works  department  of  the 
Dominion  Government  have  purchased  a  lot  and  water  front 
age  out  to  Channel  Bank  at  Port   Lambton,  with  the  inten- 
tion of  constructing  a  landing  and  a  customs  and  immigra 
tion  office. 

A  new  public  school  is  being  erected  at  Swift  Current. 
Sask.,  by  Messrs.  Reid,  McDonald  &  Brewster,  of  Edmon- 
ton, Alta.,  at  a  cost  of  $155,000.  The  heating  and  plumbin.; 
contract  has  been  let  to  Messrs.  Frost  Brothers,  of  Swif* 
Current  and  Moose  Jaw. 

Mr.  W.  E.  Cox,  a  Winnipeg  engineer,  advocates  the 
vacuum  steam  heating  system  which  he  contends  would  ef- 
fect a  saving  of  at  least  10  per  cent,  in  cost  of  coal  con- 
sumption in  the  new  Mayfair  school  in  course  of  erection. 
The  system  has  been  tried  in  a  number  of  Canadian  cities 
with  gratifying  results. 

Messrs.  Carter,  Halls  &  Aldinger  arc  making  good 
progress  with  the  erection  of  the  new  Winnipeg  building 
for  the  Bank  of  Quebec.  The  building  is  four  storeys  high, 
of  steel  and  concrete  construction,  and  involves  a  cost  of 
$325,000.  Messrs.  Brown  &  Vallance,  Montreal  and  Winiii- 
l)eg,   are    the   architects. 

"Carelessness  in  building  construction  is  the  chief  causi 
of  Saskatchewan  fire  losses"  said  Mr..  R.  J.  McLean,  pro- 
vincial fire  commissioner,  at  Regina  recently.  He  also  stated 
that  the  municipality  which  insists  on  rigid  enforcement  of 
the  regulations  for  the  protection  of  property  from  fire  migh' 
bring  about  a  substantial  reduction  in  insurance  rates. 

.\  new  warehouse  and  oflice  building  has  been  com- 
pleted for  the  Massey-Harris  Company,  on  Eleventh  .\venue. 
Calgary.     It  is  a  handsome  four-storey,  st>lid  brick   building 
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niul  will  be  the  future  home  of  the  Calgary  branch  of  the 
Massey-Ilarris  Company.  Mr.  D.  H.  Macivay -was  the  supcr- 
vi.sinx  arcliilect  and  the  Cnion  I'liiililin.n  Idiniiany  of  Cal- 
vary, contractors. 

City  Engineer  Rust  has  returned  t(j  Victoria,  B.C.,  after 
a  trip  to  Seattle,  where  he  inspected  tlic  method  by  which 
the  pavement  on  streets  on  which  car-tracks  are  laid,  is  pro- 
tected. A  new  type  of  paving  brick  is  now  being  manu- 
factured there  and  it  is  the  intention  to  use  vitrilied  paving 
brick  or  wood  blocks  alongside  the  street-car  tracks  on  all 
future  pavements. 

The  contractors  are  working  two  shifts  daily  on  the  con- 
struction of  the  25th  Street  bridge  at  Saskatoon,  and  also  on 
the  fifth  pier.  An  immense  cable  has  been  stretched  across 
the  river  slightly  to  the  south  of  the  piers  and  to  this  will 
be  attached  scows  for  use  in  building  the  sixth  pier  in  mid- 
stream, the  construction  of  which  proves  to  be  the  most 
ditlicult  problem   with   which  the  contractors  are  faced. 

The  construction  of  the  new  3,000-ton  smelter  for  the 
Granby  interest  at  Goose  Bay,  B.C.,  was  completed  recently 
and  everything  is  in  running  order  in  i>reparation  for  the 
continuous  smelting  of  that  valuable  copper  ore  known  as 
the  Hidden  Creek  property.  The  announcement  was  made 
by  Mr.  F.  M.  Sylvester,  manager,  that  four  hundred  men  will 
be  employed  to  run  the  smelter,  and  a  similar  number  in  the 
mine. 

Mr.  J.  P.  Forde,  district  engineer  of  Revelstoke,  B.C., 
made  the  announcement  that  with  the  exception  of  the 
wharf  at  Kaslo,  and  the  new  wharf  at  Ainsworth  which  is  to 
be  constructed  of  cement,  the  Dominion  public  works  depart- 
ment has  practically  completed  its  winter  programme  on 
Kootenay  Lake  and  the  west  arm.  Mr.  J.  Dancy,  of  Nelson. 
is  the  contractor  for  the  cement  wharf  at  Ainsworth,  which 
promises  to  be  one  of  the  finest  structures  of  the  kind  in 
British  Columbia. 

Dr.  M.  H.  Seymour,  commissioner  of  public  health  for 
Saskatchewan  has  written  Saskatoon  city  otficials  stating  that 
he  must  refuse  to  sanction  any  more  sewer  extensions  this 
year  unless  the  city  starts  the  construction  of  a  sewerage 
disposal  plant,  which  will  obviate  the  necessity  of  depositing 
sewage  untreated  into  the  South  Saskatchewan  river.  Th.? 
city,  recognizing  the  need  for  a  sewage  disposal  works,  have 
already  purchased  a  site  and  the  greater  part  of  an  inter 
cepting  sewer  has  been  constructed  at  a  cost  of  over  $300. 
000. 

As  the  outcome  of  a  discussion  between  a  deputation 
from  Cocjuitlam  municipality  and  the  members  of  the  Burn- 
aby  waterworks,  the  municipality  will  request  the  Railway 
Commission  for  its  sanction  to  a  level  crossing  over  the 
Great  Northern  Railway  tracks.  Mr.  V.  M.  Macl'herson 
planned  to  raise  the  present  bridge  6  ft.  and  to  make  the 
necessary  fills  for  the  new  grade.  The  high-level  steel 
bridge  ordered  by  the  Railway  Commission  last  year  has  yet 
to  be  built,  but  drawings  of  a  superstructure  will  be  sub- 
mitted at  once  for  selection. 

Civic  improvements  under  way  at  Vancouver  will  cost 
approximately  .$20,000,000,  all  of  which  at  the  i)resent  rate 
of  construction  will  be  expended  within  the  next  two  or 
three  years.  Plans  for  the  construction  of  a  railway  bridge 
across  Burrard  Inlet  to  North  Vancouver,  which  will  cost 
an  additional  two  and  a  half  million  dollars,  have  been  ap- 
proved by  the  Dominion  Government.  The  money  for  this 
project  is  already  provided  and  work  will  be  commenced 
this  spring.  The  cost  of  construction  will  be  shared  by  the 
Dominion   and    Provincial   governments. 

The  first  annual  meeting  of  the  Winnipeg  Housing  and 
Town    Planning   Association,   which   was   held   on    March   34 


under  the  presidency  of  Mr.  William  Pearson,  decided  by 
unanimous  vote  to  affiliate  with  the  industrial  bureau,  coiuiiiu- 
ing,  however,  under  its  present  form  of  organization.  All 
work  undertaken  in  connection  with  housing  and  town  plan- 
ning will  be  carried  on  in  the  name  of  the  Winnipeg  Town 
Planning  Association  of  the  Industrial  Bureau.  Mr.  J.  1). 
.\lchison  pledged  the  system  to  stand  liehind  a  request  to  be 
made  to  the  city  council  for  the  passing  of  legislation  pro- 
viding for  a  limit  to  the  height  of  all  future  buildings  in  Win- 
nipeg. 

The  Flni  Park  Company's  new  steel  bridge  cf>nnccting 
I'.lm  I'ark  with  the  city  of  Winnipeg,  was  opened  for  traftic 
on  March  14.  The  substructure  consists  of  concrete  piers, 
abutments,  etc.  The  steel  superstructure,  which  was  erected 
by  the  Dominion  Bridge  Company,  Limited,  consists  of  a 
swing  span  278  ft.  long,  a  fixed  span  222  ft.  ionsr  and  an  ap- 
proach on  the  south  side  about  100  ft.  long.  It  has  a  10  ft. 
roadway  and  an  8  ft.  sidewalk.  The  floor  of  the  bridge  is 
about  2.5  ft.  above  the  summer  water  level  in  the  Red  River, 
consequently  it  will  only  be  necessary  to  open  the  swin,r 
span  for  the  largest  passenger  steamboats.  The  entire  work 
in  connection  with  the  bridge  has  been  carried  out  under  lihe 
supervision  of  Professor  E.  Brydone-Jack  as  consulting  c'ji- 
gineer,  and  Mr.  .'\.  S.  Innes  as  field  efigineer.  The  total  cost 
of  the  structure  will  be  about  $I3.").000.  Messrs.  F'owler  & 
Young  were  the  contractors. 

In  a  recent  issue  of  this  journal  it  was  announced  in  the 
Contracting  Department  that  the  Union  Contracting  Com- 
pany, Limited,  had  been  awarded  the  contract  for  four  via- 
ducts at  Vancouver,  estimated  to  cost  $300,000.  At  our  re- 
quest the  Supervising  City  Engineer,  Mr.  V.  L.  Fellowes, 
has  very  kindly  furnished  details  on  this  project.  These 
viaducts  are  to  be  built  according  to  the  "Mushroom"  sys- 
tem of  reinforced  concrete.  They  are  designed  and  are  be- 
ing built  to  eliminate  the  level  crossing  at  Hastings,  Pender, 
Keefer  and  Harris  streets,  over  the  Great  Northern  Railway 
Company's  right-of-way.  The  cost  devolves  mostly  upon  the 
Railway  Grade  Crossing  Fund  and  the  Victoria,  Vancouver 
and  Eastern  Railway  Company.  The  B.  C.  E.  R.  Company 
and  the  city  are  also  interested.  Maintenance  is  divided 
equally  between  the  city  and  the  Victoria,  Vancouver  and 
Eastern  Railway  Company.  The  bridges  on  Harris  and 
Hastings  streets  will  be  double-tracked  for  the  B.  C.  E.  R. 
Company,  who  operate  the  street  car  service  at  Vancouver. 
The  designs  were  prepared  by  the  City  Engineer's  staff 
with   Mr.  Turner  in  a  consulting  capacity. 

Mr.  H.  W.  Bassett,  a  partner  in  the  firm  of  Messrs. 
Grant,  Smith  &  McDonnell,  to  which  the  Dominion  Gov- 
ernment has  awarded  a  $3,350,000  contract  for  the  construc- 
tion of  the  proposed  ocean  docks  at  Victoria,  made  a  per- 
sonal inspection  of  the  sites  recently  and  announced  that 
l)efore  long  plans  will  be  assembled  for  the  commencement 
of  operations.  Office  quarters  for  the  clerical  staff  will  be 
erected  on  Dallas  Road  convenient  to  the  work.  Local  labor 
and  home  manufactured  equipment  will  be  employed  as  far 
as  possible.  .According  to  Mr.  Bassett.  the  material  to  be 
used  in  the  wharves  will  consist  of  reinforced  steel,  cement, 
lumber,  rock,  sand  and  gravel.  The  firm  of  Messrs.  Grant. 
Smith  &  McDonnell  has  been  identified  with  various  im- 
portant constructional  undertakings  including  the  boring 
of  a  tunnel  from  the  Catskill  Mountains  into  New  York,  the 
contract  involving  an  expenditure  of  five  million  dollars, 
and  which  is  almost  completed.  The  company  was  also 
engaged  in  a  large  amount  of  double  tracking  on  the  British 
Columbia  line  of  the  Canadian  Pacific  Railway.  Apart  from 
this  work  the  firm  have  also  carried  out  much  of  the  grad- 
ing of  the  Canadian  Northern  Pacific  Railway,  one  of  its 
first  undertakings  on  Vancouver  Island  having  been  in  con- 
nection with  the  local  section   of  the   C.   N.   R's.   road. 


442 


THE    CONTRACT     RECORD 


Canadian    Railroad    Development 


In  connection  with  the  proposed  line  for  the  Calgary 
and  l'"cTnie  Railway,  live  parties  of  engineers  are  said  to  be 
in  the  field  surveying  routes  for  extensions  north  and  south 
and  branches  east  and  west.  The  charter  for  the  Calgary- 
Fcrnie  line  was  secured  by  a  concern  known  as  the  Grain 
Uelt  Company,  composed  of  Eastern  Canadian  and  London 
linanciers,  and  the  route  is  understood  to  be  ready  for  con- 
tractors to  commence  construction. 

The  American  Car  Company  have  constructed  a  number 
of  tank  cars  especially  equipped  for  fire-fighting,  to  the  de- 
sign and  order  of  the  Canadian  Pacific  Railway.  The  idea, 
which  is  a  new  departure  on  the  part  of  the  Canadian  Pacific 
Railway,  is  to  operate  the  cars  in  pairs  each  car  carrying  a 
tank  of  8,438  Imp.  gallons  and  on  the  end  of  each  car  there 
is  a  20  in.  x  10  in.  duplex  fire  pump  using  steam  from  the 
locomotive  boiler.  At  the  other  end  is  a  rack  construction 
on  which  can  be  carried  6,000  ft.  of  fire  hose.  The  car  is  de- 
signed for  weight  capacity  of  100,000  lbs.  and  Standard  50- 
ton  trucks  are  employed. 

The  Grand  Trunk  Pacific  Railway's  building  schemes  at 
Prince  Rupert,  B.C.,  are  being  steadily  advanced.  Some  of 
the  larger  works  with  their  estimated  cost  at  completion  in- 
clude the  following: — Dry  dock  $2,750,000;  fifteen-storey 
hotel  $2,000,000;  terminal  facilities,  including  docks,  depots, 
shops,  etc.,  $2,500,000,  for  the  Dominion  Government;  post 
office  $2,'>0,000;  court  house  and  administration  office  build- 
ing $300,000;  hydro-electric  plant  (first  unit)  $380,000;  sewer- 
age system  and  waterworks  extension  $500,000;  section  two 
bridge,  erected  by  the  Imperial  Oil  Company  $100,000;  five 
large  storage  tanks  $200,000;  making  a  total  of  $9,180,000. 

The  Canadian  Pacific  Railway  is  engaged  in  completing 
its  line  from  Golden  to  Fort  Steele  in  the  mining  country  of 
British  Columbia.  The  company  expects  to  operate  trains 
over  it  by  the  end  of  the  summer  in  order  to  open  up  the 
valley  of  the  Kootenay  and  Columbia  River,  which  contains 
valuable  silver  and  lead  ore  deposits.  The  five-mile  tun- 
nel through  the  Selkirk  Mountains  at  Rogers  Pass,  when 
completed  some  time  next  year,  will  eliminate  about  four- 
and-a-half  miles  of  snow  sheds  and  heavy  gradients.  The 
tunnel  will  give  the  company  practically  2.2  per  cent,  grade 
through  the  mountains  and  an  almost  water  level  route  from 
the  Pass  to  the  Vancouver  terminals. 

Work  on  the  C.  N.  R.  bridges  from  Montreal  to  Pem- 
broke is  now  ready  for  steel  according  to  an  anouncement 
made  recently  by  Colonel  Greenwood,  assistant  chief  engi- 
neer of  construction.  The  two  bridges  across  the  River  des 
Prairies  have  eight  piers  and  four  abutments  and  the  large 
structure  across  Mille  Isle  river  has  fourteen  piers  and  two 
abutments.  The  masonry  work  has  been  completed  and  the 
bridge  companies  have  already  begun  work  on  the  super- 
structures. Between  Ottawa  and  Pembroke  the  Ottawa 
river  is  crossed  twice,  at  Fitzroy  harbor  and  at  Portage  du 
l-'ort,  by  bridges  of  1600  and  1800  ft.,  respectively.  The  last- 
named  bridge  has  three  spans  of  the  superstructure  in  posi- 
tion. The  contract  for  grading,  bridge-building  and  track- 
laying  from  Montreal  to  Hawkesbury  and  from  the  Capital 
to  Pembroke  is  being  carried  out  by  Mr.  J.  P.  Mularky. 

One  of  the  officials  of  the  Pacific  Great  Eastern  Rail- 
way Company  made  the  announcement  a  few  days  ago  that 
the  survey  of  the  Peace  River  extension  of  their  line  had 
already  commenced.  The  Lieutenant-Governor  of  Victoria 
has  given  his  assent  to  the  act  passed  at  the  last  session 
of  the  Provincial  legislature,  authorizing  the  construction 
of  the  road  and  guaranteeing  the  company's  bond  to  the  ex- 
tent of  $35,000  a  mile,   the   terms  of  the  contract   requiring 


the  starting  of  operations  within  three  months.  The  line 
is. to  penetrate  a  distance  of  330  miles  into  the  Northland 
lo  the  eastern  boundary  of  the  province.  Regarding  the 
main  line  between  Clinton  and  Fort  George,  where  a  junc- 
tion is  to  be  affected  with  the  Grand  Trunk  Pacific  Railway, 
it  is  announced  that  preliminaries  will  be  completed  shortly, 
when  the  entire  project  from  Vancouver  to  the  junctional 
point  will  be  in  the  hands  of  representatives  of  the  con- 
tractor. The  February  report  regarding  the  right-of-way 
from  the  Coast  to  Clinton  indicates  that  about  4,000  men 
have   been   engaged. 

Construction  work  is  now  proceeding  on  that  portion 
of  the  Kettle  Valley  railway,  which  will  link  up  the  Can- 
adian line  with  the  V.  V.  &  E.,  at  Princeton.  Authoriza- 
tion for  a  change  in  the  route  as  originally  planned  was  given 
at  the  recent  session  of  the  Provincial  legislature,  the  change 
being  previously  approved  by  the  Dominion  government 
Pending  this  decision  a  ten-mile  section  has  been  com- 
menced which  will  form  part  of  either  the  original  or  the 
proposed  new  route,  and  at  present  gangs  are  at  work  over 
the  remaining  23  miles  of  the  33-niile  section  between  Os- 
prey  Lake  and  Princeton.  The  provisions  of  the  Kettle 
Valley  railway  bill  which  was  recently  passed  by  the  pro- 
vince, relieved  the  company  from  constructing  its  line  to 
Otter  Summit  from  Osprey  Lake,  the  Kettle  Valley  having 
arranged  for  using  the  V.  V.  &  E.,  via  Princeton  to  the 
former  point.  A  similar  agreement  exists  between  the  two 
railways  with  respect  to  the  use  of  the  section  between 
Coquahalla  Summit  and  Hope.  Work  is  said  to  be  well  ad- 
vanced on  the  latter  portion  of  the  Hope  Mountain  route. 
About  1,600  men  are  employed  on  the  grading  operations 
on   the  joint  section. 

An  official  of  the  Canadian  Pacific  Railway,  who  has 
just  completed  an  extended  tour  of  the  Canadian  West 
and  the  northwest  section  of  the  United  States,  reports  that 
business  conditions  in  these  territories  are  essentially  sound; 
that  the  western  business  man  is  building  carefully  and 
conscientiously  toward  future  prosperity  and  is  in  prac- 
tically every  sense  becoming  as  much  a  man  of  affairs  as  is 
the  easterner;  that  Vancouver  is  preparing  actively  for  the 
opening  of  the  Panama  Canal  and  that  business  generally  is 
expanding.  In  the  words  of  this  official,  Vancouver  is 
probably  doing  more  than  any  other  Pacific  coast  city  to- 
wards preparing  for  the  traffic  certain  to  follow  the  opening 
of  the  Panama  Canal.  Government  and  private  capital  is 
bfeing  liberally  expended  to  make  it  one  of  the  best  port.s 
(111  the  Pacific  seaboard.  Among  other  important  operations 
under  way  is  the  Canadian  Pacific  Railway's  new  terminal 
for  trains  and  vessels,  which  will  .cost  more  than  $3,500,000. 
The  terminal  with  most  of  its  adjuncts,  such  as  siding  yards, 
round  house  and  repair  shops,  will  be  completed  some  time 
this  year.  The  new  $2,000,000  hotel  now  being  erected  by 
the  Canadian  Pacific  is  nearing  completion. 


The  1914  edition  of  "5000  Facts  about  Canada,"  compilcil 
by   Frank  Yeigh,  contains  much   that  is  interesting  and   in 
structive  to  the  constructional  world.     Mr.  Yeigh's  researches 
appear  to  have  been  carried  out  in  all  the  multitudinous  by 
ways  of   human  activity  and  there  appear  to  be   few  short- 
comings!— none   that   we   can    find — in    his   excellent    publica- 
tion.    There  arc  facts  about  the  cities  and  the  provinces,  in- 
dividually and  collectively;  there  are  facts  about  the  natural 
resources  of  the  country  and  of  the  various  branches  of  con 
structional  development;  there  are  trade  facts,  banking  facts, 
population  facts  and  all  the  other  facts  which  go  to  make  up 
an  encyclopedia  of  information  expressed  within  the  dimen- 
sions of  a  volume  which  may  be  carried  in  the  vest  pocket 
The  publishers  are  the  Canadian  Facts  Publishing  Compan\ 
588  Huron  Street,  Toronto. 


THE    CONTRACT     RECORD 


443 


t        ^^^^        eSTAgUSHCO    1886 

(ontract  Record 

^^  Engineering  Review 


Published  Each  Wednesday  By 

HUGH  G.  MACLEAN,  LIMITED 

HUGH  C.  MacLEAN,  Winnipeg,  President. 
THOMAS  S.  YOUNG,  General  Manager. 


HEAD    OFFICE 


-    220    King    Street    West,    TORONTO 
Telephone  A.   929 


MONTREAL  -  Telephone  Main  2299  -  119  Board  of  Trade 
WINNIPEG  -  Telephone  Garry  856  -  302  Travellers'  Bldg. 
VANCOUVER  -  Tel.  Seymour  2013  -  Hutchison  Block 
NEW  YORK  -  Tel.  3108  Beekman  -  Tribune  Building 
CHICAGO  -  Tel.  Randolph  6018  -  659  Peoples  Gas  Bldg. 
LONDON,  ENG.     -------  3  Regent  Street,  S.W. 


SUBSCRIPTION    RATES 

Canada  and   Great  Britain,  $2.oa     U.  S.  and   Foreign,  $3.00. 

Single  copies  10  cents 


Vol.  28 


Alphabetical    Index   of   Advertisers 
Page  16 

April  15,  1914 


No.  15 


Principal   Gontents 

Thirty  Million  Dollars  for  Ontario  Good  Roads 443 

Is  Upward   Hydrostatic  Pressure  or  Low  Coefficient  of 

Friction    Responsible   for   Recent   Dam    Failures?     444-5 

Cost- Keeping  on  Constructional  Work 445-7 

By  G.  L.  Shanks 
The  Administration  of  Municipal  Public  Works;  especi- 
ally relating  to   Highways '.    447-9 

By  Nelson  P.  Lewis 
Construction  Plant  and  Methods   Employed  in   Placing 
the  Cofferdam     for     the     new  Intake  Tower  of  St. 

Louis   Waterworks 449-454 

The  Georgian  Bay  Ship  Canal— Its  proposed  Route  and 

Its   Economic  Importance 455-6 

By  Sir  Robert  Perks,   Bart. 

Systematic  Refuse  Disposal  for  Small  Cities  and  Towns  457-s 

By  Samuel  A.  Greeley 

Sanatorium   at   Fort   Qu'Appelle,   Sask 458 

Structural  Features  of  New  Toronto  Theatre'....    ...    459-60 

(Staff  article) 

How  Bridges  Expand    . .. ■••    ••■     *"*' 

The    Kilgard   Fire    Clay    Company's    Plant   at.  Kilgard, 

B.C 461-5 

(Staff  article)'  \ 

Brick  Pavements  as  an  Investment   . ...' ,•••,•    '    ■  ^^^ 

By  W.  T.  Blackburn" 

Suspension  Bridge  at  New  Hazelton,  B.C '. 466 

Letters  to  the  Editor •    •'•  •    ^"'^ 

(Philip  J.  Turner,  F.R.I. B.A.,  and  E.  D.  Tuttle) 

Personal  Mention ^^^ 

George    Smith,    Town    Engineer,    Midland,'  Ont. — 

Biographical  Sketch **^9 

Constructional  and  Industrial  News i.    ■•   470-3 

Montreal  Road  Congress ■■•    ■•     ^"^^ 

Publications  Received •  ■  •    •  •'  •    •  •  •     *'''■' 


Thirty   Million    Dollars    for   Ontario    Good 

Roads 

IN  connection  with  constructional  development  it 
may  be  affirmed  truly  that  road  building  plays  a 
mofet  important  part  in  the  larger  aspect  of  the 
'  country's  growth.  This  is  a  trite  observation  but 
a  none  the  less  significant  one  on  that  account.  In 
all  ages,  in  every  historical  period,  great  nation-build- 
ers have  been  great  road-builders.  The  roads  con- 
structed by  the  men  who  built  up  the  great  Roman 
empire  survive  today.  Transportation  facilities  in 
the  shape  of  good  highways  are  the  alpha  and  the 
omega  in  the  attainment  of  industrial  and  national 
supremacy.  In  the  wake  of  good  roads  follow  all  other 
forrns  of  constructional  activity.  Farmers  are  assist- 
ed greatly  in  the  ready  marketing  of  their  products 
and  this  induces  a  more  rapid  circulation  of  money, 
which  in  turn  enables  those  identified  with  manufac- 
turing to  carry  out  their  programmes  of  extension  or 
to  supply  funds  for  the  exploitation  of  the  new  terri- 
tories opened  up  by  the  highways.  Hard  upon  'good 
roads  follow  'settlements,  villages,  towns  and  cities, 
with  the  attendant  developments  in  the  way. of  build- 
ings of  all  kinds— sewerage,  waterworks  and  power. 

With  these  convictions  one  cannot  but  regard  with 
the  greatest  satisfaction  and  optimism  the  scheme 
contemplated  in  the  report  of  the  Ontario  Highways 
Commission  submitted  to  the  legislature  last  week. 
This  report  recommends  the  expenditure  of  no  less  a 
sum  than  $30,000,0(X)  on  the  market  and  trunk  roads 
of  Ontario  during  the  next  fifteen  years.  The  report 
is  a  comprehensive  one  and  deals  with  every  phase  of 
administrative  detail.  Briefly  it  is  suggested  that  the 
provinces  contribute  $12,000,000,  the  counties  $12,- 
000,000  and  the  cities  $6,000,000,  such  obligation  being 
inciured  gradually  during  a  period  of  fifteen  years 
from  1915  to  1930.  The  Commission  realize  that  the 
extension  of  definite  plans  beyond  that  period  would 
be  inadvisable  in  view  of  the  transitional  stage  in 
which  traffic  conditions  and, highway  construction  are 
at  present.  It  is  of  interest  to  note  that  it  is  proposed 
to  devote  a  portion  of  the  funds  to  townships  which 
are  saddled  with  heavy  expenditures  on  bridge  work. 

With  the  road  system  of  the  province  entirely  re- 
organized and  the  work  in  cliarge  of  a  Minister,  with 
a  deputy  and  three  advisers,  as  suggested,  it  is  fair 
to  look  for  unprecedented  activity  iti  Ontario  during 
the  next  decade.  It  is  not  so  much  the  amount  which 
the  scheme  calls  for — although  this  in  itself  is  a  con- 
sideration which  should  not  be  overlooked  by  those 
identified  with  the  field  in  any  way.  Apart  from  the 
direct  benefit  which  will  accrue  from  the  work  there 
is  the  indirect  benefit  that  will  come  from  the  example 
of  putting  such  a  progressive  policy  into  effect.  It 
is  still  another  proof  that  the  provinces  of  the  country 
have  a  sure  confidence  in  their  individual  destinies 
and -are  willing  to  translate  that  confidence  into  phy- 
sical properties  aaaid  millions  of  dollars,  ju6t  as,  in  the 
wider  aspect,  the  country  itself  spends  hundreds  of 
millions  in  the  construction  of  railroads,  anticipating 
the  day  not  far  distatit  w-hen  the  towns  will  have  be- 
come cities  and  the  cities  have  assumed  metropolitan 
proportions. 

The  administrative  details  of  Ontario's  road 
scheme  have  been  carefully  planned  and  the  expendi- 
ture distributed  wisely,  so  that  there  need  be  no  ap- 
prehension in  regard  to  the  financing  of  the  undertak- 
ing. It  is  sufficient  to  retain  the  central  idea  of  the 
provincial  government's  example  in  "undertaking  the 
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expenditure  of  $30,000,000  on  road  work  and  to  con- 
sider the  general  effect  of  such  a  policy  in  engineer- 
ing and  general  constructional  development. 


Is   Upward   Hydrostatic    Pressure  or    Low 

Coefficient  of  Friction  Responsible  for 

Recent  Dam  Failures  ?  * 

IT  seems  clear  that  one  of  two  causes,  or  possibly  a 
combination  of  the  two,  is  responsible  for  many 
failures  of  masonry  dams  founded  on  rock:   (1) 
Upward  hydrostatic  pressure  on  the  base  of  the 
dam ;  (2)  Low  coefficient  of  sliding  friction. 

The  theory  of  upward  hydrostatic  pressure  assumes 
that  the  pressure  increases  uniformly  from  zero  at  the 
down  stream  toe  of  the  dam  to  a  pressure  due  to  the 
full  head  of  water  at  the  upstream  heel  of  the  dam. 
But,  upon  what  tests  is  this  theory  based?  If  the  rock 
under  the  dam  contains  vertical  fissures  and  is  other- 
wise impervious,  theory  would  indicate  that  the  up- 
ward pressure  would  not  exceed  that  due  to  the  cross- 
section  area  of  the  vertical  fissures.  If  there  are  also 
horizontal  fissures  beneath  the  dam,  then  the  cross- 
section  area  of  these  also  must  be  taken  into  consider- 
ation.    Let  us  assume,  however,  that  there  are  no  fis- 


Fig.  I. 

sures  worthy  of  consideration,  but  that  the  rock  be- 
neath the  dam  is  very  porous,  and  that  water  flows 
steadily  through  these  pores  or  voids.  This  is  evi- 
dently the  tacit  assumption  underlying  the  theory  that 
the  upward  pressure  increases  uniformly  from  zero 
at  the  toe  to  full  pressure  due  to  the  head  at  the  heel  of 
the  dam.  Is  it  not  clear  that  if  this  is  the  case  the 
total  area  of  dam  base  is  not  under  pressure?  Are  not 
the  voids  in  the  rock  so  many  small  pipes,  and  is  not 
the  combined  cross-section  area  of  these  pipes  far  less 
than  the  area  of  the  base  of  the  dam?  An  affirmative 
answer  seems  imperative,  but  once  this  is  conceded  the 
upward  pressure  theory  loses  most  of  its  weight. 

This,  however,  is  not  the  only  defect  in  the  upward 
pressure  theory.  When  water  comes  in  contact  with 
a  solid,  it  adheres  to  the  solid  by  virtue  of  molecular 
attraction  between  the  solid  and  the  water.  In  voids 
of  capillary  size  this  molecular  force  becomes  of  ex- 
ceeding importance.  It  is  this  force,  for  example,  that 
makes  wet  sand  on  a  sea  beach  adhere  so  that  it  forms 
a  good  road,  although  the  same  sand  when  dry  falls 
apart  and  will  not  support  a  wheeled  vehicle  without 
much  displacement.  What  is  the  effect  of  the  mole- 
cular attraction  between  water  and  the  walls  of  capil- 
lary tubes  through  which  it  flows?  Can  anyone  af- 
firm that  it  does  not  greatly  reduce  the  upward  pres- 
sure on  a  dam  founded  on  rock  containing  pores 
through  which  water  flows?  We  know  of  not  a  single 
experiment  that  can  be  appealed  to  in  answering  these 
questions. 

'  KntclnMrinc  and  Contnuiting,  Chtoaco. 


Here,  it  seems  to  us,  is  an  excellent  theme  for  an 
engineering  student's  thesis — indeed  for  many  a  thesis. 
At  least  some  of  the  fundamental  principles  can  be 
solved  by  quite  simple  experiments  on  a  small  scale. 
.\s  matters  now  stand,  engineers  do  not  know  even  the 
fundamental  principles  of  hydrostatic  pressure  of 
water  in  porous  solids  underlying  dams. 

There  is  an  equally  fruitful  field  for  experiment  on 
the  coefficient  of  sliding  friction  of  rock  and  earth\- 
materials.  Experimental  data  on  this  subject  are  la- 
mentably inadequate,  and  such  data  as  we  have  are 
based  on  small  unit  pressures.  It  is  well  known  thai 
coefficients  of  friction  are  a  function  of  unit  pressure. 
Ilence  coefficients  obtained  from  tests  under  small 
unit  pressures  cannot  be  safely  applied  in  cases  in- 
volving large  unit  pressures.  Yet  this  is  precisely 
what  engineers  who  design  dams  are  doing  and  have 
done.  Their  factors  of  safety  have  been  adequate  in 
most  instances,  to  protect  them  against  erroneous  co- 
efficients of  friction. 

We  have  reason  to  believe  that  the  coefficient  of 
friction  of  very  hard  rock  on  its  kind  is  greater  the 
greater  the  unit  pressure.  But  for  soft  rock  (shale, 
etc.)  we  believe  the  converse  may  be  true.  We  have 
little  doubt  that  the  coefficient  of  friction  of  clay  de- 
creases rapidly  with  increase  unit  pressure,  particu- 
larly when  the  clay  is  wet.  Tests  should  be  made  on 
a  great  variety  of  rocks  and  earths,  dry,  damp  and 
very  wet,  under  varying  pressures  up  to  200  lbs.  per 
square  inch.  It  should  be  remembered  that  the  over- 
turning moment  throws  a  greater  pressure  on  the  toe  of 
a  dam  than  that  due  to  the  weight  of  the  superincum- 
bent masonry.  Hence  the  desirability  of  carrying  the 
friction  tests  up  to  at  least  200  lbs.  per  square  inch 
pressure. 

Slight  jarring  reduces  the  apparent  coefficient  of 
friction  where  the  unit  pressure  is  slight.  Is  it  not 
likely  that  heavy  jarring  may  have  the  same  effect 
where  unit  pressures  are  great?  If  so,  is  it  not  evident 
that  when  a  dam  is  trembling  as  a  result  of  the  water 
falling  over  its  face,  the  dam  may  be  moved  by  sliding 
more  easily  than  when  it  is  quiescent? 

It  is  well  known  that  even  the  slightest  sliding  is 
accompanied  by  a  great  decrease  in  the  coefficient  of 
friction.  Hence  the  importance  of  preventing  incipi- 
ent sliding,  entirely  aside  from  any  question  as  to  the 
effect  of  fissuring. 

A  masonry  dam  may  be  perfectly  safe  against  slid- 
ing on  its  base,  yet  the  sub-base  may  cause  failure  by 
sliding  on  itself.  This  last  is  what  probablj-  hapjiens 
in  most  cases  of  failure  by  sliding.  Let  there  be  a  hori- 
zontal layer  of  soft  sha'.e,  clay  or  the  like,  even  several 
feet  i)elow  the  base  of  tiie  dam,  and  there  will  be  grave 
danger  of  a  slipping  along  this  plane  of  low  frictional 
resistance.  Hence  the  importance  of  core  drilling 
where  dams  are  to  be  founded  on  stratified  rock,  par- 
ticularly where  the  strata  are  horizontal  or  dip  down- 
stream. The  cores  will  show  whether  excavation 
should  be  carried  deeper  or  whether  a  heavier  dam 
should  be  designed. 

W'iiether  upward  pressure  or  low  coefficient  of 
friction  has  caused  dam  failures  is  a  matter  of  extreme 
importance.  Those  who  adhere  to  the  upward  pres 
sure  theory  would  be  satisfied  with  a  core  wall  at  the 
heel  of  the  dam,  to  cut  off  percolation.  But  an  engi- 
neer who  regards  low  coefficients  of  friction  as  the 
cause  of  frequent  failures  would  place  less  confidence 
in  core  walls  built  in  rock.  He  would  reason  that  ca- 
pillary action  would  eventually  result  in  wetting  the 


p 

^^^.I'ock  sufficiently  to  reduce  its  sliding  friction,  in  spite 
^^■bf  the  best  core  wall  possible.  He  would,  therefore, 
^^^;ither  increase  the  weight  of  the  dam  or  excavate  the 
H  foundation  deep  enough  ta  secure  a  fairly  deep  layer 
H  of  rock  in  front  of  the  toe;  for  in  the  latter  case  he 
V  would  oppose  sliding  not  only  by  the  weight  of  the 
dam  but  by  the  weight  of  a  layer  of  natural  rock  be- 
low the  dam. 

Fig.  1  shows  the  difference  in  design  that  would 
follow  the  adoption  of  the  two  theories.  A  believer  in 
the  upward  pressure  theory  would  build  the  deep  core 


THE    CONTRACT     RECORD 


445 


wall,  A,  at  the  heel  of  the  dam.  A  believer  in  the  low 
friction  theory  would  build  the  relatively  shallow  but 
wide  wall,  B,  at  the  toe.  The  wall,  A,  would  be  de- 
signed merely  to  prevent  water  from  flowing  under 
the  dam.  The  wall,  B,  would  be  designed  to  get  a 
"toe  hold"  on  the  rock  ledge  below  the  dam. 

This  illustration  will  serve  to  indicate  that  the  two 
theories  must  lead  to  radical  differences  in  the  design 
of  masonry  dams.  It  is  highly  important  that  tests  be 
conducted,  as  above  outlined,  to  establish  to  what  ex- 
tent each  of  the  theories  is  tenable. 


rs 


Cost-Keeping  on  Constructional  Work 


By  G.  L.  Shanks 

ECOND  only  to  the  ability  to  lead  and  manage 
men,  cost-keeping  is  the  most  vital  and  import- 
ant element  in  modern  contracting.  Granting  a 
contractor  average  skill  in  handling  men  and 
the  technical  affairs  of  his  business,  his  success  in 
future  contracts  will  usually  depend  on  how  closely  his 
office  system  allows  him  to  estimate  the  cost  of  the 
different,  elements  in  the  work  at  hand.  An  important 
point  to  note  is,  that  while  it  is  often  fairly  easy  for 
those  in  charge  to  study  out  and  plan  in  detail  a  com- 
prehensive scheme  for  cost-keeping  on  any  job,  it  is 
a  different  matter  to  make  the  subordinates  live  up  to 
the  system.  Most  of  them  fail  to  realize  the  cost- 
analysis  end,  i.e.,  the  calculation  and  study  at  certain 
intervals  (usually  every  day  or  week)  of  unit  costs  for 
different  items,  such  as  mixing  and  placing  concrete, 
driving  piles,  excavating  rock,  etc.,  and  the  application 
of  these  derived  costs  to  discover  and  correct  at  once 
any  weakness  in  the  methods  of  doing  the  work. 

The  main  divisions  in  cost-keeping  on  construction 
work  are:  (l)The  direct  charges  for  labor  and  ma- 
terials, and  (2)  the  necessary  expense  charges  incident- 
al to  the  work — often  called  overhead  charges.  These 
expense  items,  unless  watched  and  controlled  by  a  firm 
hand,  are  liable  to  total  up  to  a  large  sum,  and  may 
often  be  the  deciding  factor  in  the  financial  failure  or 
success  of  a  contract.    They  include,  among  others : 

(1)  The  salaries  and  travelling  expenses  of  the  su- 
perintending, engineering  and  clerical  staffs  on  a  job — 
also  the  current  operating  expenses  of  the  job  office. 

(2)  Charges  for  plant  rental  (if  any),  installation, 
maintenance,  and  dismantling. 

(3)  Building  and  operating  a  boarding  camp,  if 
there  be  one. 

(4)  Liability  insurance,  if  any  be  carried. 

(5)  Transporting,  unloading  and  storing  construc- 
tion materials — such  as  fuel,  cement,  sand,  gravel  or 
crushed  stone,  brick,  lime,  lumber  and  timber,  piles,  re- 
inforcing steel,  stone  masonry,  etc.,  etc.,  if  the  cost  of 
these  cannot  be  directly  charged  to  some  unit  in  the 
work,  such  as  a  pier  for  a  bridge,  or  a  floor  for  a  build- 
ing- 

The  division  of  the  direct  labor  cost  on  a  job  into 
the  different  charges  or  sub-divisions  should  be  done 
most  carefully.  Above  all  else,  these  charges  should 
be  practical  and  flexible,  i.e.,  they  should  be  finally  de- 
cided on  only  after  a  thorough  study. of  the  actual  con- 
ditions at  each  separate  job,  and  they  should  not  be  so 
numerous  as  to  make  the  system  stiff  or  unwieldy. 
In  short,  cut  the  number  of  labor  charges  down  to  an 
absolute  minimtmi,  but  make  sure  that  each  separate 


charge  gives  maximum  service,  and  is  sufficiently  flexi- 
ble so  that  it  may  be  either  sub-divided  or  expanded,  if 
necessary.  It  should  be  constantly  remembered  that 
these  cost  records  are  kept  for  two  main  purposes:  (a) 
As  a  RECORD,  and  for  use  on  future  work — hence 
they  should  be  accurate,  well  arranged  and  easy  to 
understand ;  (b)  As  a  CURRENT  CHECK  on  the  effi- 
ciency of  the  work,  and  as  a  sure  method  of  detecting 
any  leaks  or  weak  points  in  the  organization  or  meth- 
ods employed — hence  they  should  be  kept  strictly  up- 
to-date.  The  cost  clerk  or  timekeeper,  whose  duty  it  is 
to  collect  and  classify  all  this  data,  should  have  a  wide 
practical  knowledge  of  constructional  engineering  and 
a  sound  judgment,  as  it  is  sometimes  necessary  to  dif- 
ferentiate carefully  between  various  charges. 

A  material  clerk  should  be  held  responsible  for  all 
the  hand-tools  and  supplies  on  the  job — his  duties  to 
include  the  ordering  of  material,  the  checking  of  the 
niiiterial  on  arrival,  and  the  storage  of  same  when  not 
in  use.  He  may  sometimes  include  heavier  items,  such 
as  heavy  plant,  large  timbers,  etc.,  in  his  work,  but  on 
large  works  these  are  usually  supervised  directly  by 
the  contractor  himself,  or  by  his  superintendent  or  en- 
gineer. 

There  should  be,  as  a  rule,  only  one  storehouse  on  a 
job.  All  hand-tools  in  everyday  use,  and  all  perishable 
supplies  (except  explosives,  gasoline,  oil,  etc.,  which 
are  always  stored  separately)  ought  to  be  kept  in  here 
under  lock  and  key,  and  a  careful  check  made  of  all 
outgoing  and  incoming  material.  Very  often,  in  cases 
of  emergency,  supplies,  tools,  etc.,  are  needed  in  a  great 
hurry,  and  it  seems  hardly  necessary  to  state  that  the 
interior  design  of  the  storehouse  ought  to  receive  care- 
ful study.  The  most  commonly  used  items  should  be 
kept  nearest  the  counter  or  door,  and  all  shelves,  bins, 
stalls,  hooks,  etc.,  should  be  so  placed  that  they  may  be 
reached  with  the  least  possible  motion,  and  the  con- 
tents in  or  on  them  handled  with  minimum  effort. 
These  are  but  elementary  principles  to  follow  in  order 
to  obtain  the  highest  efficiency,  yet  they  are  commonly 
disregarded. 

It  would  be  advantageous  to  keep  two  books  in  the 
storeroom :  a  stock  book  and  a  material  charge  book. 
The  former  should  be  a  complete  and  up-to-date  in- 
ventory of  all  the  tools,  supplies  and  material  in  use  on 
the  work,  the  different  quantities  being  corrected  at 
least  daily.  It  may  be  urged  tliat  a  card  or  loose  leaf 
system  would  be  just  as  good,  if  not  better  than  a  book. 
There  is  not  much  difference  between  them,  the  chief 
advantage  in  the  use  of  the  book  being  that  it  is  more 
compact  and  affords  a  better  chance  to  study  and  com- 
pare the  variations  in  the  use  of  the  different  items 
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■entered  therein^  since  the  stock  quantity  is  corrected 
daily  from  the  start  of  the  job,  and  the  amounts  of  the 
different  items  are  all  together,  instead  of  being  scat- 
tered on  various  individual  cards  which  easily  get  mis- 
placed. 

In  the  material  charge  book  all  the  outgoing  sup- 
plies and  materials  (except  the  hand-tools,  which  are 
charged  against  the  men  using  them)  are  charged 
against  the  different  units  in  which  they  are  used,  such 
as  the  various  piers  or  pedestals  in  a  bridge,  or  the  dif- 
ferent floors  in  a  building.  It  is  not  absolutely  essen- 
tial that  entries  be  made  in  this  book  every  day  (the 
sooner  the  better, however),  as  the  book  is  not  usually 
needed  until  the  structure  is  finished.  Then,  indeed,  'it 
is  valuable;  •        - 

The  supply  of  iron  rods,  bars,  flats,  tool  steel,  etc., 
used  by  the  blacksmith  is,  of  course,  kept  by  itself  close 
to  the  smithy,  and  all  that  seems  to  be  necessary  with 
this  item  is-to  enter  in  the  stock  book  every  time  a  new 
supply  is  received,  so  that  the  working  capital,  as  it 
were,  is  known  at  any  time.  It  seems  to  be  unneces- 
sary to  book  up  from  day  to  day  the  comparative!)- 
small  amounts  used  up,  as  the  blacksmith  can  always 
be  consulted  as  to  the  standing  of  any  single  item,  and 
as  to  when  any  new  supply  is  needed.  He  reports  to 
the  material  clerk,  each  day,  the  quantity  used  and 
what  units  it  is  to  be  charged  against. 

With  regard  to  pipe-fittings  of  all  sizes,  valves,  etc., 
it  would  seem  to  be  better  to  correct  the  stock  book 
from  day  to  day,  so  that  a  close  check  can  be  kept  on 
the  stock,  and  needed  material  ordered  ahead  of  time — 
the  lack  of  these  small  fittings,  at  critical  times,  often 
causing  serious  inconvenience  and  delay.  All  outgoing 
material  is  to  be  charged  to  the  different  charge  heads, 
as  before.  ■ 

Supplies  in  current  use,  such  as  nails,  belts,  spikes, 
washers,  rope,  oil,  etc.,  should  be  booked  up  and  charg- 
ed out  as  closely  as  seems  practicable  and  reasonable. 
Naturally,  the  standard  of  refinement  on  other  portions 
of  the  work  will  govern  the  standard  of  the  office  work 
in  the  storeroom.  For  example,  it  would  not  pay  to  be 
severely  economical  in  the  use  of  nails,  as  the  carpen- 
ters might  thereby  be  induced  to  turn  out  inferior 
work,  and  yet,  on  the  contrary,- money  may  be  literally 
thrown  away  if  some  vigilance  were  not  exercised  over 
the  nail  Supply.  The  oil  question  is  another  one  which 
might  be  discussed  in  the  same  way.-  There  is  -a  happy 
medium  which  can  be  reached  in  all  these  things,  and 
although  it  is  sometimes  rather  hard  to  educate  the 
employees  to  appreciate  the  economical  ideals  of  the 
management,  it  is  possible,  and  is  certainly  a  goal  to 
be  aimed  at. 

Hand-tools,  rain-coats,  rubber  boots  (if  supplied  at 
all)  and  similar  articles  which  are  used  and  kept  by 
the  men,  personally,  ought  to  be  handled  somewhat 
difi'ercntly.  In  the  stock  book  should  be  kept  a  list  of 
the  total  stock  received  from  time  to  time  and  sup- 
])osed  to  be  on  hand.  It  does  not  seem  necessary  to 
correct  the  stock  book  any  further,  because  all  the  out- 
going boots,  coats,  tools,  etc.,  will  be  charged  up  to  the 
different  men  personally.  A  loose  sheet  or  notebook 
may  be  kept  to  enter  uj)  daily  the  hand-tools,  such  as 
hammers,  wrenches,  peavies,  crosscut  saws,  etc.,  which 
are  taken  out  early  in  the  day,  or  at  various  times  dur- 
ing the  day,  and  brought  back  in  the  evening.  All 
hand-tools  should  be  returned  the  same  day  they  are 
taken  out  of  the  storeroom,  and  any  not  rettirned  ought 
to  be  charged  against  the  man  taking  them  out. 


Tunnel    Construction    and    Ventilation    for 
Railroads 

After  a  general  consideration  for  several  years  ui 
the  subject  of  tunnel  construction  and  ventilation,  the 
committee  on  roadway  of  the  American  Railway  Engi- 
neering Association  has  reached  conclusions,  which 
have  been  adopted,  as  follows: 

1.  Railway  tunnels,  as  ordinarily  constructed  in  the 
United  States,  are  more  economically  built  by  first 
driving  the  heading  entirely  through,  but  such  method 
usually  requires  a  greater  length  of  time  for  comple- 
tion of  the  tunnel. 

2.  For  material  requiring  support  the- top  heading 
should  usually  be  driven. 

3.  It  is  economical  and  expedient  to  use  an  electric 
shovel  or  an  air  shovel  for  the  removal  of  the  bench 
where  the  section  of  the  tunnel  permits  its  safe  opera- 
tion ;  and  where  the  material  does  not  require  support 
there  are  advantages  in  low  cost  and  quick  removal  of 
the  bench  in  driving  the  heading  at  the  subgrade  line. 

4.  Where  the  time  limit  is  of  value,-  the  heading  and 
bench  sliould  be  exca\-ated  at  the  same  time,  the  head- 


Fig.  »— Hinuntr  Cot  for  F«irl)r  Hard  Rotk  with  Seirai 
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Fig.  3— Methed  Applicable  to  Soft  Rock  or  Hard  Ctar 

ing  being  kept  about  5D  ft.  in  advance  of  the  bench. 
Where  the  material  of  roof  is  not  self-supporting  and 
tiniberin^g  is  to  be  resorted  to,  the  bench  should  not  be 
removed  until  the  wall  plates  are  laid  and  the  arch  ribs 
or  centering  safely  put  up. 

'5.  Opposing  grades  should  preferably  not  meet  be- 
tvveen  the  tunnel  portals  so  as  to  put  a  summit  in  the 
tunnel.  Where  practicable,  the  alignment  and  as- 
cending grades  in  the  tunnel  should  be  in  the  same  di- 
rection as  the  prevailing  winds. 

6.  The  accompanying  drawings  are  representative 
of  American  practice  in  single-track  tunnel  construc- 
tion, where  the  time  limit  is  of  value. 

Explanation  of  Figures 

The  typical  method  in  hard  rock  with  few  seams  is 
shown  in  Fig.  1.  The  heading  in  material  of  this  kind 
is  usually  driven  by  a  V  cut,  using  from  sixteen  to 
twenty-two  holes  about  8  ft.  deep.  The  holes  near  the 
middle  of  the  heading  are  drilled  so  as  nearly  to  meei 
at  the  end.  These  holes  are  shot  first,  then  the  second 
row  and  lastly  the  outside  holes.  The  arrangement  of 
these  holes  will  vary  slightly,  according  to  the  way  the 
material  breaks. 

The  bench  in  material  of  this  kind  is  usually  taken 
nut  in  two  lifts  of  almost  equal  weight.  The  sub-bench 
is  drilled  from  20  to  40  ft.  in  advance  of  the  bench. 
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From  ioiir  to  eight  holes  in  a  row,  with  6  or  8  ft.  face, 
are  used  in  both  sub-bench  and  bench.  One  or  two 
rows  of  holes  may  be  used.  The  center  holes  are  shot 
first  and  the  side  holes  last. 

For  moderately  hard  rock  with  seams  the  method 
outlined  in  Fig.  2  is  employed.  The  heading  is  usually 
driven  by  a  "hammer"  cut,  using  from  fourteen  to 
twenty  holes  6  to  10  ft.  deep.  The  bottom  row  of 
holes  is  inclined  at  an  angle  of  about  30  deg.  The  rows  . 
are  shot  in  succession,  beginning  at  the  bottom.  The 
holes  should  be  arranged  to  suit  the  seams  in  the  ma- 
terial. 

The  bench  is  sometimes  taken  out  in  one  lift,  but 
usually  in  two,  with  the  sub-bench  not  as  deep  as  the 
bench.  The  sub-bench  is  best  drilled  from  20  to  40  ft. 
in  advance  of  the  bench.  From  four  to  six  holes  in  a 
row  may  be  used  with  from  6  to  10-ft.  face.  The  center 
holes  are  shot  first  and  the  side  holes  later. 

The  method  indicated  in  Fig.  3  is  used  only  when 
the  material  is  so  soft  that  the  heading  cannot  be  driven 
for  the  full  length  of  timber  used  for  the  wall  plates. 
Drifts  about  4  ft.  wide  and  6  ft.  high  are  driven  for  each 
wall  plate,  and  the  core  is  taken  out  as  the  timber  rings 
are  put  in.  Three  or  four  holes  from  3  to  5  ft.  deep  may 
be  used  in  each  drift.    The  amount  of  shooting  neces- 


sary depends  entirely  upon  the  softness  of  the  material, 
which'  can  often  be  picked.  The  core  may  be  sot; 
enough  to  pick,  or  may  be  shot  with  from  four  to  eight 
lioles,  drilled  cither  from  the  face  as  shown  or  from 
tlie  sides  of  the  drifts. 

In  this  class  of  material  the  bench  is  shot  in  one  or 
two  lifts.    Only  a  few  holes  are  necessary. 

Tunnel  Ventilation 

Most  practicable,  effective  and  economical  artificial 
ventilation  for  tunnels  carrying  steam-power  traffic  is 
to  be  obtained  by  blowing  a  current  of  air  into  one  end 
of  the  tunnel  for  the  purpose  of  removing,  or  of  diluting 
and  removing  the  smoke  and  combustion  gases  at  the 
opposite  end.  As  practised  in  America,  this  way  of 
procuring  ventilation  partakes  of  two  methods : 

1.  To  blow  a  current  of  air  in  the  direction  the  train 
is  moving  and  with  sufficient  velocity  to  remove  the 
smoke  and  combustion  gases  ahead  of  the  engine. 

2.  To  blow  a  current  of  air  against  the  direction  of 
the  train  with  velocity  and  volume  sufficient  to  dilute 
the  smoke  and  combustion  gases  to  such  an  extent  as 
not  to  be  uncomfortable  to  the  operating  crews  and 
to  clear  the  tunnel  entirely  within  the  minimum  time 
limit  for  following  trains. 


The  Administration  of  Municipal  Public  Works, 
Especially   Relating  to  Highways* 


5y  Nelson  P.  Lewisf 


MOST  American  cities  have  a  department  of 
public  works.  The  organization  of  such  a 
department  and  the  precise  field  covered  by 
it  vary  in  almost  every  city.  Generally 
such  a  department  has  control  over  the  pre- 
paration of  city  maps ;  street  surface  improve- 
ments, including  grading,  paving,  sidewalks,  mainten- 
ance, repairs  and  renewals ;  street  signs  and  house 
numbers ;  sewers  and  sewage  treatment ;  water  supply 
and  distribution,  including  the  care  of  watershed,  fil- 
tration, etc. ;  street  cleaning,  including  the  collection 
and  disposal  of  wastes;  street  lighting;  public  build- 
ings, the  construction  and  reconstruction  of  surface 
railway  tracks  in  streets;  and  the  elirnination  of  rail-, 
road  grade  crossings. 

In  cities  of  moderate  size,  say  300,000  or  less,  this 
work  is  usually  under  the  more  or  less  complete  con- 
trol of  the  city  engineer,  although  there  are  conspicu- 
ous exceptions.  In  very  large  cities  the  organization 
is  more  complex,  sometimes  jurisdiction  over  but  one 
or  several  of  these  activities  being  under  a  single  ad- 
ministrative head;. again,  a  larger  group  or.  all  are 
under  one  head,  but  under  a  number  of  difTerent  ad- 
ministrative units,  each  with  limited  geographical 
jurisdiction.  An  example  of  the  first-class  is  the  or- 
ganization provided  by  the  first  Greater  New  York 
Charter,  under  which  commissioners  of  water  supply, 
sewers,  street  cleaning,  bridges,  public  buildings, 
lighting  and  supplies  each  had  jurisdiction  over  the 
;  entire  city,  and  together  they  formed  the  board  of 
I  public  improvements,  the  president  of  which,  a  separ- 
ate officer  appointed  like  the  others,  by  the  mayor, 
had  control  over  all  topographical  work.  This  was 
the  charter  which  took  effect  immediately  after  the 
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Consolidation  Act,  which  created  the  Greater  City. 
Everything  was  new.  No  definite  policies  had  been 
established,  and  the  results  were  generally  unsatis- 
factory, although  a  conclusion  that  these  results  were 
due  to  the  organization,  instead  of  the  chaotic  condi- 
tion which  resulted  from  the  consolidation  into  one 
city  of  a  score  or  more  of  cities  and  villages,  might 
not  be  justified. 

An  example  of  the  second  class  is  that  of  Greater 
London,  where  there  are  thirty  separate  administra- 
tive units,  which  are  practically  independent  cities, 
each  administering  its  own  local  affairs  and  raising 
the  money  which  they  feel  they  can  afford  to  spend 
on  the  street  and  other  services.  The  City  of  London 
comprises  673  acres  and  has  less  than  20,000  popula- 
tion. Even  here,  however,  the  London  County  Coun- 
cil has  jurisdiction  over  certain  municipal  functions 
which  are  essentially  metropolitan,  such  as  the  water 
supply,  the  main  drainage  .system,  the  surface  rail- 
way lines  traversing  two  or  more  boroughs,  and  cer- 
tain street  improvements  which  extend  beyond  the 
limits  of  a  single  borough  and  which  are  of  great  im- 
portance to  the  entire  metropolitan  district. 

In  the  present  City  of  New  York  is  found  a  com- 
l)ination  of  these  two  general  plans.  The  head  of 
each  of  the  five  boroughs  has  entire  control  of  the 
mapping  of  its  territory,  the  improvement  of  its 
streets,  including  the  maintenance  and  renewal  of 
pavements,  the  design,  construction  and  maintenance 
of  sewers,  including  sewage  treatment  plants,  and  of 
all  public  buildings  and  offices,  and  in  two  of  the 
l)oroughs  of  street  cleaning  and  the  disposal  of  wastes. 
Other  functions  which  necessarily  relate  to  the  entire 
city  and  where  local  jurisdiction  would  be  unsatis- 
factory are  under  the  control  of  department  heads  ap- 
pointed by  the  Mayor,  ^(nd  they  have  jurisdiction 
over  the  entire  city.    The  chief  borough  officers,  to- 
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gather  with  the  Mayor,  the  Comptroller  and  the  Pre- 
sident of  the  legislative  body,  form  the  Board  of  Esti- 
mate and  Apportionment,  which  body  has  a  pretty 
general  control  over  all  city  activities,  so  that  the  City 
of  New  York  comes  nearer  having  a  commission  form 
of  government  than  is  generally  realized.  There  al- 
ways have  been  and  there  still  are  in  the  City  of  New 
York  a  number  of  special  commissions.  The  Brook- 
lyn Bridge  was  built  and  operated  by  such  a  commis- 
sion when  it  was  an  inter-city  bridge.  The  new  East 
River  Bridge,  now  known  as  the  Williamsburg 
Bridge,  was  also  built  by  a  separate  commission. 
Brooklyn  has  had  the  Atlantic  Avenue  Improvement 
Commission,  the  Shore  Road  Commission,  and  the 
Brooklyn  Grade  Crossing  Commission,  while  the 
Greater  City  has  the  Metropolitan  Sewerage  Commis- 
sion, the  Board  of  Water  .Supply — having  control  of 
the  development  of  the  Catskill  Watershed — and  the 
Public  Service  Commission  for  the  First  District. 
This  last-named  Commission  is  a  peculiar  one.  It  was 
created  by  the  State,  and  its  members  are  appointed 
by  the  Governor,  the  city  authorities  having  no  voice 
in  their  selection,  and  while  the  salaries  of  the  Com- 
mission and  a  few  of  the  administrative  stafif  are  paid 
by  the- State,  the  expenses  of  the  vast  majority  of  the 
staff,  amounting  at  the  present  time  to  nearly  $2,000,- 
000  annually,  are  paid  by  the  city,  and  the  chief  func- 
tion of  the  Commission  is  to  spend  money  raised  ex- 
clusively by  the  City  of  New  York  without  any  con- 
tribution whatever  from  the  State,  which  created  the 
Commission.  Certain  public  or  semi-public  activities 
are  carried  on  by  organizations  having  no  official  con- 
nection with  the  city,  but  which  are  allotted  certain 
funds  for  enterprises  which  would  otherwise  doubt- 
less be  conducted  directly  bv  the  city.  Among  such 
bodies  are  the  Trustees  of  the  Metropolitan  Museum 
of  Art.  the  Trustees  of  the  Museum  of  Natural  His- 
tory, the  Brooklyn  Institute  of  Arts  and  Sciences,  the 
Trustees  of  the  Public  Library  and  its  great  number 
of  branches,  the  New  York  Zoological  Society,  which 
maintains  the  Zoological  Garden  in  a  portion  of  Bronx 
Park,  and  the  New  York  Botanical  Society,  which  has 
the  care  and  custody  of  the  remainder  of  the  same 
park.  No  enumeration  of  special  bodies  whose  influ- 
ence has  been  potent  in  varying  degree  would  be  com- 
plete without  naming  the  Bureau  of  Municipal  Re- 
search, the  Citizens'  tJnion,  the  City  Club,  and  a  host 
of  civic  organizations,  representatives  of  which  give 
the  city  officials  the  benefit  of  their  advice  on  almost 
every  subject,  but  none  of  which  exercises  such  influ- 
ence and  actual  power  as  do  the  three  first  named. 
None  of  these  organizations  has  any  responsibility  to 
the  people  of  the  city. 

New  York  is  not  alone  in  working  through  special 
commissions.  Chicago's  park  system  is  managed 
through  a  separate  commission  for  each  nark,  and  the 
results  appear  to  have  been  most  satisfactory.  The 
City  of  Baltimore  has  lately  established  a  Paving  Com- 
mission, entirely  distinct  from  the  Denartment  of 
Public  Works  or  the  City  Engineer's  office. 

Then,  there  are  the  various  forms  of  commission 
government,  the  commission  in  each  city  which  has 
adopted  this  system  having  much  latitude  and  the  de- 
tails consequently  varyinsr  groatlv.  Perhaps  the  best 
and  most  efficient  form  of  administration  is  that  to  be 
found  in  cities  of  moderate  size,  where  one  administra- 
tive head  and  the  city  engineer  have  virtuallv  entire 
control.  There  is  one  serious  defect  which  is  the  more 
pronounced  in  the  smaller  cities,  and  that  is  the  prac- 
tice, if  not  the  right,  of  citizens  to  dictate  to  a  certain 


degree  what  kind  of  improvements  are  to  be  made 
and  their  character.  The  town  meeting  method  will 
answer  very  well  for  the  village  or  the  very  small 
city,  but  as  the  city  grows,  as  its  organization  be- 
comes more  complex,  there  is  more  and  more  need 
for  technical  skill  in  the  planning  and  execution  of  its 
public  works,  and  as  the  city  grows  the  general  in- 
terests of  the  community  and  the  particular  interest 
of  the  property  owner  are  likely  to  grow  more  and 
more  apart.  In  the  small  town  the  individual  and  the 
property  he  represents  form  a  much  greater  relative 
p^rt  of  the  population  and  of  the  physical  city  than 
is  the  case  in  the  larger  city.  There  is  no  field  of 
municipal  work  where  the  engineer  has  the  oppor- 
tunity to  develop  greater  versatility  than  in  the  mod- 
erate sized  city,  corresponding,  say,  with  cities  of  the 
second  class  in  New  York  State.  Here  the  city  engi- 
neer, appointed  by  the  mayor,  is  a  voting  member  both 
of  the  board  of  estimate  and  apportionment  and  of  the 
board  of  contract  and  supply.  He  is  called  upon  to 
exercise  control  over  almost  every  kind  of  public  work 
incidental  to  the  modern  city.  The  work  may  not  be 
of  the  magnitude  to  be  found  in  the  greater  cities,  but 
its  variety  is  far  greater  than  that  which  comes  to  the 
engineer  of  cities  of  the  first  class,  where  jurisdiction 
and  responsibility  are  sub-divided.  Having  less  of  a 
certain  kind  of  work  to  do,  he  takes  it  very  seriously 
and  it  is  often  exceptionally  well  done.  The  practice 
of  electing  a  city  engineer  by  the  council  or  other  le- 
gislative body,  or,  as  is  done  in  some  cases,  by  popu- 
lar vote,  cannot  be  too  strongly  condemned.  Past  ex- 
perience has  given  good  ground  for  the  general  state- 
ment that  no  man  should  be  selected  to  do  professional 
or  highly  technical  work  by  election,  whether  that  elec- 
tion be  by  the  general  public  or  by  a  legislative  body. 
Those  who  are  called  upon  to  vote  for  candidates  for 
such  an  office  have  no  means  of  knowing  their  peculiar 
qualifications  or  lack  of  qualifications,  and  better  re- 
sults will  almost  invariably  be  obtained  if  responsi- 
bility for  the  appointment  of  a  man  to  do  much  work  is 
vested  in  the  chief  executive  of  the  city. 

One  of  the  most  fertile  sources  of  inefficient  admin- 
istration and  of  unsatisfactory  results  is  a  divided  re- 
sponsibility. In  the  City  of  New  York  the  President 
of  each  borough  is  responsible  for  the  care  and  condi- 
tion of  the  public  streets,  and  yet  the  Department  of 
Water  Supply,  the  Fire  Department  or  the  State-creat- 
ed Public  Service  Commission  has  the  right  to  open 
the  pavement  for  the  purpose  of  installing  the  under- 
ground structures  without  the  consent,  and  often  with- 
out the  knowledge,  of  the  officer  who  is  held  responsi- 
ble for  the  condition  of  the  streets.  The  surface  rail- 
way companies  must  secure  permission  from  the 
Borough  President  to  open  streets,  but  gas  companies, 
electric  light  companies  and  telephone  companies  must 
also  get  permits  from  the  Department  of  Water  Sup- 
ply, Gas  and  Electricity.  In  all  these  cases  we  have  a 
dual  responsibility  which  is  inimical  to  proper  control. 
An  amusing  instance  of  the  lack  of  knowledge  in  one 
city  department  of  what  exists  in  city  streets  under 
the  control  of  another  department  was  afforded  the 
speaker  several  years  ago  in  the  City  of  London.  Ap- 
plication was  made  to  the  authorities  of  the  City  of 
W'estminster  for  the  right  to  examine  ]iipe  galleries 
in  Charing  Cross  Road  and  Shaftesbury  .\venue. 
There  was  apparently  no  knowledge  of  the  existence 
of  such  pipe  subways,  and  after  extended  inquiry  the 
speaker  was  told  that  there  was  no  subway  large 
enough  for  a  man  to  enter.  Upon  application  next  day 
to  the  Chief  Engineer  of  the  London  County  Council, 


I 

^m  a  member  of  the  Engineer's  staff  was  immediately 
^K  delegated  to  conduct  the  speaker  through  capacious 
^B  pipe  galleries  in  these  two  streets,  while  the  West- 
H[  minster  authorities  did  not  seem  to  be  aware  of  their 
^K  existence. 
I^B  The  following  requisites  are  necessary  in  order  to 

^^M      secure  satisfactory  results  in  highway  administration. 
^^B  1.  Centralization  of  authority  over  and  responsi- 

^^^       bility  for  all  work  to  highways  within   the  adminis- 
trative district. 

2.  Such  flexibility  of  organization  as  will  permit  a 
I               concentration  of  force  on  any   work  of  pressing  im- 
portance. 

3.  Administrative  units  sufficiently  large  to  permit 
the  utilization  of  an  entire  force  and  equipment  all  of 
the  time,  reducing  overhead  charges  to  a  minimum 
consistent  with  efficiency  and  thoroughness. 

4.  Get  rid  of  the  prevalent  horror  of  a  bureaucracy. 
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If  such  a  bureaucracy  works  well,  it  is  a  good  thing. 
If  it  works  badly,  it  is  not  because  it  is  a  bureaucracy, 
but  because  it  is  not  well  organized. 

5.  Direct  and  undivided  responsibility  for  every 
part  of  the  work,  each  head  of  a  bureau  or  sub-division 
to  be  made  to  realize,  however,  that  his  own  particular 
work  should  be  so  done  as  to  help  and  not  to  hinder 
that  of  other  bureaus  or  divisions. 

6.  Promotion  to  the  headship  of  bureaus  and  de- 
partments to  be  made  from  within  the  organization 
when  possible,  not  necessarily  according_to  seniority, 
but  by  reason  of  peculiar  fitness.  When  it  is  neces- 
sary to  go  outside  of  the  organization  to  fill  such  a 
place,  the  appointee  should  be  one  who  has  already 
made  good  in  similar  work  in  some  other  place. 

7.  Permanent  tenure  of  office  for  those  in  responsi- 
ble charge,  so  that  continuity  of  purpose  and  policy 
mav  be  assured. 


Construction  Plant  and  Methods  Employed  in  Placing  the 

Cofferdam  for  the  New  Intake  Tower  of  the 

St.  Louis  Water-Works* 


1 'AH  ERE  is  now  under  construction  at  St.  Louis 
a  new  water  works  intake  tower  located  in  the 
Mississippi  River,  near  the  Illinois  shore,  and 
a  2,789-ft.  tunnel  leading  from  the  tower  to  a 
screen  chamber  at  the  present  pumping  station  at  the 
Chain  of  Rocks  on  the  Missouri  shore. 

The  contract  for  the  screen  chamber,  tunnel  and 
intake  tower  was  awarded  in  the  spring  of  1913  and 
work  was  started  about  July  20. 

The  difficulties  of  unwatering  the  site  for  the  intake 
tower  were  great  as  it  is  located  in  from  18  to  22  ft. 
of  water,  at  normal  river  stages,  on  a  rock  bottom 
which  is  very  uneven,  and  in  a  current  of  3j/2  to  4  miles 
per  hour.  Added  to  this  is  the  fact  that  the  river  is 
subject  to  sudden  and  heavy  rises  and  in  winter  is  fill- 
ed with  floating  ice  which  frequently  and  suddenly 
jams  at  various  points  and  as  suddenly  lets  go  again. 

The  various  methods  of  unwatering  cofferdams 
were  considered,  most  of  them  being  discarded  as  un- 
suitable. Finally  the  method  of  constructing  an  an- 
nular caisson  large  enough  to  enclose  the  entire  tower 
with  several  feet  to  spare  was  adopted. 

The  caisson  is  built  of  squared  yellow  pine  timber, 
contains,  altogether,  200,000  ft.  b.m.  of  timber.  It  is 
94  ft.  long  and  52  ft.  wide  over  all,  giving  a  space  78  x 
36  ft.  inside.  This  allows  about  4  ft.  space  on  all  sides 
between  tower  and  cofferdam.  The  caisson  was  partly 
built  on  four  barges  and  was  towed  about  8  miles  up 
the  river  from  St.  Louis  to  the  site  of  the  tower  and 
was  there  completed.  The  caisson  is  shown  in  part 
plan  in  Fig.  1  and  in  vertical  section  in  Fig.  2. 

Construction  work  was  commenced  July  26,  1913, 
on  the  barges  for  floating  the  caisson  and  they  were 
launched  at  the  rate  of  one  a  week  thereafter  until 
the  four  had  been  completed.  These  barges  were  48  x 
20  ft.  in  plan  and  5  ft.  2  ins.  deep.  The  bow  was  built 
with  a  rake  end  or  overhang  of  6  ft.  and  the  stern  was 
square.  They  had  one  bulkhead  running  fore  and  aft 
in  the  centre.  The  gunwales  were  of  4  in.  x  12  in. 
planks  outgaged  to  form  a  caulking  seam.  The  bulk- 
head was  also  of  4  in.  x  12  in.  plank  without  the  caulk- 
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ing  seam.  The  bulkhead  was  in  the  centre  of  the  barge 
and  halfway  between  it  and  the  sides  were  two  stream- 
ei-  i^lanks  thoroughly  braced  and  tied  to  the  cross 
frames.  The  decks  were  of  2  in.  planks  outgaged  and 
caulked.  Altogether  this  construction  made  very  stitT 
Inirges  and  strength  was  requisite  as  they  were  requir- 
ed to  withstand  hard  usage.  Vertical  sections  through 
the  I)arges  are  shown  in  Fig.  3  and  detail  of  end  and 
cross  frames  in  Fig.  4. 

When  all  four  barges  were  in  the  water,  launch- 
ways  of  8  in.  X  12  in.  timber  were  laid  athwartships  on 
their  decks.  A  sketch  of  the  launchways  is  shown  in 
Fig.  5a.  These  timbers  were  laid  flatwise  and  reach- 
ed entirely  across  the  barges.  The  tops  of  the  launch- 
ways  were  greased  with  tallow  and  butterboards  of  4 
in  X  12  in.  planks  with  lugs  to  keep  them  from  slipping 
laterally  were  laid  on  top  of  the  launchways.  Then  the 
barges  were  spaced  the  proper  distances  apart  and  held 
in  position  by  12  in.  x  12  in.  timbers  bolted  to  the  tim- 
ber heads  and  stiffened  by  diagonal  braces  of  2  in. 
plank  spiked  to  the  decks  of  the  barges  and  to  the  tie 
timbers. 

The  cutting  edge  of  the  caisson  was  laid  down  on 
the  butterboards  and  both  walls  were  carried  up  to  the 
deck.  The  deck  was  then  placed  and  the  walls  were 
carried  up  to  four  courses  above  it,  before  the  caisson 
was  towed  to  its  final  location.  Figure  6  shows  spac- 
ing of  barges  and  location  of  caisson  and  the  method  of 
bracing  barges  apart. 

The  problem  of  anchoring  the  caisson  was  rather 
complicated  in  the  swift  current.  Upstream  the  bot- 
tom was  rock  with  pockets  of  sand;  on  the  west  side 
it  was  the  same  and  on  the  east  side  it  was  loose  river 
sand.  The  best  way  to  provide  anchorage  was  to  drill 
holes  in  the  rock  of  the  river  bottom  and  let  in  ring 
bolts  for  the  upstream  and  the  west  anchors  and  to  use 
concrete  blocks  for  the  east  anchor. 

It  was  too  expensive  to  equip  a  boat  with  spuds  i» 
order  to  hold  it  steady  to  drill  from  and  it  was  also  out 
of  the  question  to  drill  from  a  raft  or  floating  boat  as 
the  current  and  wind  would  swing  it  from  side  to  side 
in  spite  of  anchors,  while  waves  from  passing  boats 
would  cause  it  to  rise  and  fall  from  2  to  3  ft.    There- 
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fore  a  drill  platform  to  rest  on  the  river  bottom  -vvas 
constructed.  The  details  of  this  platform  are  shown 
in  Fig.  7.  It  was  composed  of  a  concrete  block  with  a 
section  of  12-in.  pipe  imbedded  in  it  and  a  timber  plat- 
form fastened  to  the  top  of  the  pipe.  The  concrete 
block  was  C  ft.  square  and  3  ft.  thick,'the  pipe'  being 
imbedded  in  it  for  2  ft.  The  pipe  was  22  ft.  long  and 
as  the  bottom  was  1  ft.  above  the  bottom  of  the  block 
this  brought  the  top  of  the  pipe  23  ft.  above  the:  river 
bottom  when  it  rested  on  the  bottom.  It  was  braced 
to  the  concrete  block  by  means  of  eight  1-in,  reinforc- 
ing bars,  the  lower  ends  of  which  were  cast  in  the 
block  near  its  outer  edges  and  the  upper  ends  of  which 
w^ere  clamped  to  the  pipe  by  a  heavy  collar  at  a  point 
about  4  ft.  above  the  block.  On  top  of  the  pipe  was  a 
standard  flange  and  below  it  were  two  6  in.  x  8  in.  tim- 
bers 6  ft.  long  running  parallel  to  each  other  and  at'op- 
posite  sides  of  the  pipe.  These  timbers  were  bo'.ted 
together  and  bolts  running  down  through  the  flange 
kept  them  from  slipping  down.    Across  the  top  of  the 
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Figl— Quarter  plans  of  caisson  employed  in  constructing  new  Intalte  tower  of 
St.  Louis  water-worI<s  at  roof  and  below  deck. 

6  X  8's  and  spiked  to  them  were  laid  3-in.  planks  6  ft. 
long  the  whole  forming  a  platforip  6  ft.  squafe.  Holes 
were  left  through  the  platform  alongside  the  pipe  to 
allow  a  chain  to  be  passed  around  the  pijje  and  up 
through  platform  to  admit  of  the  whole  being  lifted 
with  a  derrick.  From  the  pipe  directly  under  the  plat- 
form a  ladder  ran  down  to  the  concrete'block  and  was 
fastened  securely  to  both  pipe  and  block.   ' 

When  this  platform  had  been  assembled  it  was 
handled  by  a  tower  derrick  mounted  on  a  30  ft.  x  60  ft. 
barge.  '  This  derrick  was  intended  for  use  in  setting 
stone,  steel,  etc.,  on  the  intake  tower  itself.  The  tim- 
ber tower  was  30  ft.  square  and  was  set  32  ft.  above 
the  deck  of  the  barge.  It  was  built  of  12  x  12  in.  and 
12  X  16  in.  timbers  and  strongly  braced.  On  top  of  thi-; 
tower  a  combined  A-frarhe  and  stiff  leg  derrick  was 
erected  with  a  32-ft.  mast  and  a  50-ft.  boom.  As  the 
tower  and  derrick  were  set  back  about  12  ft.  from  the 
bow  of  the  barge  there  was  plenty  of  room  iri  which  to 
place  the  drill  platform  when  not  in  use  or  when 
changing  from  one  hole  to  another.  The  holes' for  the 
upstream  anchors  were  drilled  first  and  to  drill  them 


the  derrick  boat  was  anchored  with  the  stern  up  strea:r 
by  means  of  two  lines  running  to  two  concrete  anchor 
blocks  previously  placed.  The  barge  was  then  direct- 
ed into  position  north  and  south  by  the  engineers  from 
a  base  line  previously  established  and  set  on  position 
east  and  west  by  means  of  an  instrument  and  a  stadia 
rod.  The  barge  was  moved  east  or  west  until  the  rod 
reading  checked  with  the  distance  which  had  been 
worked  out  by  triangulation.  Figure  8  shows  a  plan  of 
the  derrick  barge  and  the  method  of  anchoring  it  and 
the  drill  platform  while  drilling  holes  for  anchor  bolts. 
The  drill  platform  was  lifted  by  the  derrick  and 
lowered  until  the  concrete  block  rested  on  the  river 
bottom.  In  spite  of  the  weight  of  the  block  and  plat- 
form (about  16,000  lbs.)  the  current  would  sweep  i* 
down  stream  a  considerable  distance  and  spin  it 
around.  To  prevent  this  lines  had  to  be  made  fast  to 
the  foot  block  to  keep  it  from  drifting  and  other  lines 
were  made  fast  to  the  ends  of  2  x  4-in.  pieces  spiked 
along  the  sides  of  the  platform  to  prevent  it  from 
spinning.  When  the  concrete  block  rested  firmly  on 
the  river  bottom  and  the  derrick  had  been  unhooked, 
the  drill,  an  Ingersoll  D-24  machine,  was  set  up  on  the 
platform  and  the  drilling  started.  The  hole  in  each 
case  was  started  with  a  24-ft.  steel  and  when  this  had 
been  run  out  it  was  followed  by  a  26-ft.  steel.  The  first 
steel  measured  V/i  ins.  across  the  bit  while  the  second 
^  measured  ?>%  ins.  The  length  of  the  bolt  to  be  insert- 
ed in  the  hole  was  then  carefully  measured  and  the 
hole  was  drilled  accordingly.  The  depth  averaged 
about  4  ft.  and  it  was  about  i%  ins.  in  diameter  at  the 
bottom.  After  the  drilling  of  the  hole  the  ring  bolt 
was  lowered  down  carefully  through  the  12-in.  pipe  by 
means  of  s,  J^-in.  cable  attached  to  the  rmg.  These 
bolts  were  split  at  the  bottom  and  a  wedge  was  in- 
serted in  this  slot.  A  detail  of  the  3-in.  anchor  bolts  is 
shown  in  Fig.  Sb.  The  drill  hole  would  break  out 
around  the  top  leaving  a  cone  shaped  hole  about  8  ins. 
across  the  top  and  tapering  to  the  regular  diameter  of 
the  hole  at  about  10  in.  below  the  surface  of  the  rock. 
This  made  the  entering  off  the  bolt  in  the  hole  a  com- 
paratively easy  matter  except  that  it  had  to  be  done 
very  quickly  else  the  fine  sand  carried  by  the  river 
water  would  fill  the  hole  in  a  few  minutes.  After  los- 
ing one  hole  that  way,  however,  matters  were  arranged 
so  that  no  time  was  lost  in  getting  the  bolt  into  the 
hole  as  soon  as  possible  after  the  hole  had  been  drilled. 
The  drill  was  hoisted  ofT  the  platform  by  the  derrick 
which  also  placed  the  ring  bolt.  A  piece  of  steel  shaft- 
ing 6  ins.  in  diameter  and  12  ft.  long  was  swung  on  a 
single  or  runner  line  from  the  derrick  boom  and  after 
care  had  been  taken  that  the  ring  was  swung  over  to 
one  side  of  the  pipe  the  ram  was  lowered  until  it  rest- 
ed on  top  of  the  eye.  It  was  then  lifted  a  few  feet 
and  dropped  repeatedly,  driving  the  bolt  down  firmly 
to  the  bottom  of  the  hole  and  forcing  the  wedge  up  in- 
to the  slot  and  expanding  the  sides  of  the  bolt  tightly 
against  the  sides  of  the  hole.  In  this  way  all  bolts 
were  set  down  firmly  into  the  holes  with  their  eyes 
hard  against  the  rock  of  the  river  bottom.  When  the 
bolt  had  been  driven  home  the  derrick  was  hooked  to 
the  platform  and  the  latter  raised  high  enougii  to  clear 
the  ring  of  the  bolt  and  the  lines  leading  to  the*  foot 
block  were  slacked  enough  to  allow  the  current  to 
drift  the  i>latform  down  stream  a  few  feet  when  it  was 
lowered  again  clear  of  the  ring  bolt  and  downstream 
,from,it.  The  diver  then  went  down  the  ladder  which 
was  always  kept  on  the  upstream  side  of  the  platform 
and  found  the  bolt  by  the  simple  method  of  getting 
iiold  of  the  Yi-m.  cable  leading  down  through  the  pipe 
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to  the  riiijjf  and  following  it  to  the  ring.  The  end  of 
this  cable  had  previously  been  inade  fast  on  the  barge 
and  was  left  attached  to  the  ring  bolt  for  use  as  a  buoy 
line.  When  the  diver  had  located  the  ring  bolt  the  end 
of  the  anchor  cable  was  sent  down  to  him  by  a  hand 
line.  This  cable  was  attached  to  the  anchor  bolt  by 
means  of  a  1^-in.  shackle  for  the  upstream  anchors 
and  a  1-in.  shackle  for  the  side  anchors.  A  detail  of  the 
plate  and  shackle  for  fastening  the  upstream  anchor 
cables  to  the  side  of  the  caisson  is  shown  in  Fig.  5c. 
When  the  cable  had  been  shackled  on  the  drill  plat- 
form was  lifted  clear  of  the  water,  the  bight  of  the  Yz- 


I 


Fig.  2— Vertical  section  B-B  of  Fig.  1,  caisson  for  St.  Louis  intake  tower. 

in.  buoy  cable  caught  below  the  bottom  of  the  pipe, 
the  end  was  allowed  to  run  through,  a  buoy  was  made 
fast  to  it  and  thrown  overboard  and  the  anchor  cable, 
which  in  the  case  of  the  upstream  anchors  was  1-in. 
steel  cable,  was  coiled  down  on  the  deck  of  the  barge. 

When  the  four  upstream  anchors  had  been  set  the 
caisson  was  towed  up  to  position.  As  the  steamboac 
pushed  the  caisson  ahead  of  it,  it  was  an  easy  matter 
to  work  it  carefully  up  to  the  downstream  end  of  the 
derrick  barge,  take  the  four  anchor  cables  aboard, 
make  them  fast  and  drop  back  until  the  cables  were 
taut.  After  the  caisson  had  been  anchored  from  these 
cables  the  side  anchors  were  placed.  The  west  side 
anchor  bolts  were  placed  as  already  described  except 
that  the  ring  bolts  were  2-in.  instead  of  3-in.  Then 
the  anchor  cables,  which  in  this  case  were  composed 
of  two  parts  of  5^-in.  steel  cable  for  each  anchor,  were 
taken  aboard  the  caisson  and  made  fast. 

The  east  side  anchors  as  previously  stated,  con- 
sisted of  three  concrete  blocks  for  each  anchor.  These 
blocks  were  6  ft.  square  and  2  ft.  thick.  In  the  tops  of 
the  blocks  were  two  loops  of  1-in.  round  iron  for  use 
in  handling  the  blocks  and  in  the  side  of  each  one  was 
a  loop  of  15^-in.  iron  for  attaching  the  anchor  cables. 
The  bottoms  of  the  blocks  were  studded  with  pieces 
of  l>2-in.  square  iron  18  ins.  long.  About  12  ins.  of  the 
length  was  imbedded  in  the  concrete  and  the  remain- 
ing 6  ins.  projected  so  that  they  would  catch  in  the  in- 
equalities of  the  rock  in  case  the  block  settled  down  in 
the  sand  low  enough  for  them  to  reach  the  former.  A 
loop  consisting  of  four  parts  of  ^-in.  steel  cable  and 
about  4  ft.  long  was  passed  through  the  l>4-in.  iron 
loop  in  each  block  and  a  piece  of  1-in.  steel  cable  about 
60  ft.  long  run  through  these  short  cables  and  clipped 
in  a  loop  30  ft.  long.  This  was  to  allow  of  flexibility 
enough  to  enable  each  block  to  bear  part  of  the  strain 
and  to  allow  them  to  settle  to  a  solid  bearing  without 
in  any  way  interfering  with  each  other.  The  1-in.  cable 
loop  was  long  enough  so  that  when  pulled  straight  up- 
wards by  a  derrick  barge  the  clips  on  it  would  be  above 


water  and  so  allow  their  removal.  From  each  set  of 
blocks  the  anchor  cables  were  run  to  the  caisson  and 
made  fast. 

The  three  blocks  for  one  anchor  were  placed  simul- 
taneously by  setting  them  on  edge  along  the  front  edge 
of  the  derrick  barge  with  the  bottoms  facing  outward 
and  with  an  8-in.  x  8-in.  timber  held  up  against  the  1- 
in.  loops  in  their  tops  by  the  main  fall  of  the  derrick 
on  which  a  light  strain  was  kept.  The  steamboat 
pushed  the  barge  up  stream  until  the  right  location 
liad  l)een  reached  when  a  heavy  strain  was  taken  on 
the  main  fall  and  the  three  blocks  were  all  dumped 
overboard  at  the  same  time,  after  which  the  cables 
were  taken  aboard  the  caisson. 

Launching  the  Caisson 

When  the  caisson  had  been  built  up  to  a  point 
about  16  ft.  above  the  cutting  edge,  sheathed  and  caulk- 
ed, preparations  were  made  to  launch  it.  The  timber 
heads  coming  inside  the  caisson  were  cut  off  flush 
with  the  decks  of  the  barges  and  all  bracing  between 
barges  was  removed.  In  each  of  the  four  barges  a  2-in. 
stop  cock  was  placed  about  2  ft.  below  the  deck  and  in 
the  sides  which  were  turned  inward.  A  2-in.  hole  was 
also  bored  in  the  bottom  of  each  of  the  barges  directly 
under  the  hatch  and  plugged.  A  derrick  barge  was 
moored  at  each  side  of  the  caisson  and  about  75  ft.  dis- 
tant from  it.  They  were  held  upstream  by  a  ^-in. 
steel  cable  made  fast  to  one  of  the  upstream  caisson 
anchors  and  one  part  of  the  ^-in.  cable  from  each 
of  the  side  anchors  on  that  side  was  carried  aboard 
the  barge  and  made  fast.  Then  a  set  of  double  blocks 
rove  with  IJ^-in.  manilla  line  was  hooked  to  each  of 
the  barges  under  that  side  of  the  caisson  and  made 
fast  aboard  the  derrick  barge  while  the  hauling  part  of 
this  was  led  through  snatch  blocks  to  the  hoisting  en- 
gine. 

When  both  sides  were  made  ready  in  this  way  the 
lines  were  pulled  tight  on  all  four  barges  and  a  slight 
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Fig.  3— Vertical  sections  througii  gunwales,  streamers  and  bulkheads  of  bar- 
ges for  floating  cofferdam  caisson  Into  place,  St.  Louis  intake 
tower  construction. 

strain  put  on  each.  The  stop  cocks  on  the  barges  were 
then  opened  and  the  plugs  taken  from  the  bottom  holes 
allowing  them  to  sink  slowly.  All  four  barges  settled 
at  a  very  even  rate  until  the  decks  were  awash  when 
the  upstream  ones  settled  more  rapidly  than  the  others 
owing  to  the  current  carrying  them  under.  When  the 
decks  of  all  four  barges  were  undeV  water  as  much 
strain  was  taken  on  the  hauling  lines  as  the  manilla 
rope  would  stand.  The  filling  of  the  barges  began  at 
4.30  p.m.,  October  2,  and  at  7  p.m.  the  decks  were 
under  water.    A  few  minutes  after  that  the  buoyancy 
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of  the  timber  in  the  caisson  began  to  lighten  the  load 
on  the  barges  and  about  7.13  p.m.  three  of  them  slid 
out  and  bobbed  up  to  the  surface  like  corks.  The 
fourth  barge  which  was  the  downstream  one  on  the 
east  side,  slid  out  part  way  and  then  stuck.  At  that 
corner  the  rock  was  very  high  in  the  bottom  and  the 
caisson  when  floating  came  within  aljout  3  ft.  of  the 
bottom.  As  the  barge  was  5  ft.  2  ins.  high  it  became 
jammed  between  the  crib  and  the  bottom  when  all  biu 
one  corner  had  slid  free.  The  other  barges  were  all 
caught  by  the  steamboat  and  taken  ashore  to  be  pump- 
ed out.  Next  morning  after  the  slack  had  all  been 
taken  out  of  the  anchor  cables  opposite  to  the  refrac- 
tory barge,  the  latter  was  easily  pumped  free  and  the 
caisson  floated,  drawing  about  14  ft.  of  water  which 
was  slightly  more  than  calculated  upon.  Some  parts 
of  it  were  not  caulked  up  to  the  water  surface  and  it 
was  rolled  first  to  one  side  and  then  the  other  and  the 
caulking  carried  practically  to  tlie  top  before  any  ad- 
ditional timber  was  added.  This  was  accomplished  by 
placing  a  gin  pole  in  each  corner  on  the  same  side  with 
their  bottoms  resting  on  the  river  bottom  and  a  set  of 
blocks  leading  from  their  tops  to  the  top  of  the  crib. 
Lines  from  tiiese  blocks  were  then  led  to  a  hoisting 
engine  and  a  strain  taken.  This,  aided  by  the  buoy- 
ancy of  the  crib  itself,  elevated  that  side  of  the  crib 
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Fig.  4— Detail  of  end  and  cross  frame  of  barges  shown  in  Fig.  3. 

from  3  to  4  ft.  allowing  the  caulking  to  be  done,  after 
which  that  side  was  allowed  to  settle  down  and  the 
gin  poles  shifted  to  the  other  side  and  it  was  handled 
the  same  way.  The  construction  on  the  caisson  was 
then  resumed  and  the  timber  carried  up  to  about  26  ft. 
above  the  cutting  edge  at  which  time  it  rested  firmly 
on  bottom  all  around. 

The  rock  bottom,  as  before  stated,  was  extremely 
uneven  and  the  south-east  corner  was  3  ft.  higher  than 
the  northeast  corner  giving  the  caissons  a  very  bad 
twist.  Also  there  were  depressions  in  the  bottom 
where  the  cutting  edge  would  be  from  2  to  3  ft.  clear 
of  the  bottom.  When  the  caisson  had  been  completed 
up  to  a  point  26  ft.  above  the  cutting  edge  or  to  about 
elevation  89  an  attempt  was  made  to  put  air  on  it  but 
as  the  only  compressor  on  hand  was  one  of  675  cu.  ft. 
per  minute  capacity  and  as  the  twisting  of  the  caisson 
had  caused  the  seams  to  open  up,  no  headway  was 
made  as  the  air  leaked  out  about  as  fast  as  the  com- 
pressor could  pump  it  in.  Clay  filling  was  then  dump- 
ed in  the  space  between  the  walls,  on  top  of  the  deck 
whicii  was  a  departure  from  the  original  scheme  which 
was  to  fill  this  space  with  sand  as  ballast.  The  clay, 
however,  acted  as  ballast  and  in  addition  helped  ma- 
terially to  stop  the  leaks. 

When  about  10  ft.  of  clay  had  been  dumped  in  an- 


other attempt  was  made  to  put  the  caisson  under  air. 
While  2  or  3  lbs.  of  air  would  be  registered  on  the  gage 
it  was  still  impossible  to  get  it  through  the  main  lock 
which  unfortunately  happened  to  be  located  on  the  low 
side  of  the  caisson.  When  the  air  had  reached  about  2 
lbs.  pressure  it  had  forced  the  water  down  so  low  in 
the  working  chamber  that  numerous  leaks  were  ex- 
posed and  at  the  same  time  the  water  was  not  low 
enough  to  admit  men  through  the  main  lock  at  the  low 
side.  It  was  decided  to  cut  through  the  deck  at  the 
highest  corner  and  place  a  new  man  lock  tiiere.  In 
order  to  do  this  the  pocket  at  the  high  point  was  clean- 
ed out  and  pumped  dry  and  a  section  of  main  shaft  set 
down  on  the  deck.  Concrete  was  then  filled  in  around 
it  and  allowed  to  set.  A  lock  door  had  been  placed  in 
position  at  the  top  of  the  shaft  section  and  when  the 
concrete  had  sufficiently  set,  air  from  a  small  com- 
pressor was  introduced  through  the  1-in.  blowoff  valve 
in  the  door,  after  two  men  had  gone  inside.  The  air 
pressure  was  kept  at  about  6  lbs.  while  the  men  in- 
side fastened  the  shaft  section  down  to  the  deck  with 
1-in.  lag  screws  running  through  the  flange  on  the 
bottom  of  it  through  which  were  24  holes.  Then  a 
small  section  of  the  deck  was  cut  out  to  allow  a  man  to 
pass  inside.    The  air  was  then  taken  off  this  shaft  sec 
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Fig.  5— Details  of  launching  ways  and  anchorages  for  cofferdam  caisson,  St. 
Louis  water  intake  tower  construction. 

tion  and  a  second  section  bolted  to  the  top  to  form  a 
man  lock. 

One  disadvantage  in  the  concreting  operations  was 
that  it  was  impossible  to  expose  the  rock  at  all  points  , 
for  in  order  to  do  that  the  air  pressure  would  iiave  had 
to  be  raised  so  high  that  it  would  have  blown  out 
under  the  cutting  edge  as  much  of  the  bottom  was 
from  1  to  5  ft.  below  the  latter.  As  the  water  was 
muddy  the  state  of  the  bottom  had  to  be  determined 
by  feeling  with  an  iron  bar,  to  see  whether  or  not  it 
had  been  sufficiently  cleaned.  When  the  concreting 
was  going  on  the  pumps  were  being  set  up  to  pump 
out  inside  the  crib.  These  included  a  No.  6  direct 
connected  centrifugal  pump  with  a  capacity  of  about 
1,000  gals,  per  minute,  one  belt  driven  No.  5  centri- 
fugal pump  with  a  capacity  of  about  800  gals,  per 
minute  and  two  6-in.  steam  siphons  with  a  combined 
capacity  of  about  2,500  gals,  per  minute. 

Unwatering  Operations 
When  the  caisson  had  been  sealed  down  to  the  rock 
air  was  still  kept  on  it  and  the  pumps  were  started. 
They  lowered  the  water  level  inside  the  crib  to  a  point 
about  5  ft.  below  the  river  level  after  which  it  came 
back  to  its  former  level,  showing  that  as  soon  as  any 
head  was  put  on  from  the  outside  a  large  leak  had 
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started.  A  sand  dredge  with  a  15-in.  centrifugal  pump 
on  it  was  obtained  temporarily  to  see  if  the  water  could 
not  be  pumped  down  so  we  could  get  at  the  leak.  This 
pump  was  rated  at  about  6,000  gals,  per  minute  ca 
pacity.  The  dredge  was  tied  up  alongside  the  caisson 
and  the  suction  dropped  inside  the  latter.  When  this 
was  in  position  it  and  all  the  other  pumps  were  started 
and  again  the  water  was  pumped  down  about  7  ft.  and 
then  It  started  to  rise  again.  The  pumps  were  kept 
going  and  a  diver  sent  down  to  find  out  just  where  the 
leaks  were. 

His  examination  showed  that  the  greater  part  of 
the  leakage  was  from  the  west  or  low  side  of  the  cais- 
son. 

The  pumps  were  again  stopped  and  men  were  sent 
inside  the  w'orking  chamber  to  cut  down  through  the 
concrete  at  the  points  where  the  water  came  througii 
under  it.  This  was  a  slow  job  as  there  was  very  little 
room  to  work  and  the  concrete  had  set  very  hard.  At 
first  a  hole  about  2  ft.  square  was  cut  through  the  con- 
crete in  each  of  the  pockets  along  the  west  side  and 
when  it  was  found  that  there  was  a  cavity  under  the 
concrete  these  holes  were  connected  by  a  slot  about 
18  ins.  wide.  Numerous  cavities  were  found  with 
boulders  in  them  and  at  other  places  quantities  of  loose 
gravel  would  be  found.  In  the  former  case  there  had 
been  hard  gravel  in  the  holes  with  boulders  wedged 
tightly  together  on  top  and  to  anyone  sounding  the 
bottom  with  an  iron  bar  the  boulders  would  appear  the 
same  as  the  sohd  rock.  When  the  pressure  come  from 
the  outside,  however,  the  small  gravel  and  sand  washed 
out  leaving  the  boulders  in  the  hole. 

When  the  loose  gravel  and  boulders  had  been  clean- 
ed out  the  holes  under  the  concrete  were  filled  with  a 
rich  mixture  of  concrete  except  directly  under  the  slot 
that  had  been  cut  along  the  center  of  the  working 
chamber.  From  the  rock  up  to  the  top  of  the  concrete 
this  slot  was  filled  with  neat  cement  making  a  cut  ofif 
wall  and  the  cement  set  up  quickly.  Where  it  was 
found  that  the  concrete  had  been  bonded  firmly  to  the 
rock  upon  cutting  the  2-ft.  hole  first  referred  to  nothing 
was  done  except  to  refill  the  hole  with  neat  cement 
mortar.  When  this  had  set,  the  pumps  were  again 
started  but  meantime  the  entire  pumping  plant  had 
been  changed.  The  15-in.  sand  dredge  had  been  taken 
away,  and  as  the  two  6-in.  syphons  used  a  great 
amount  of  steam  for  the  amount  of  water  pumped  and 
as  the  rest  of  the  plant  was  entirely  inadequate  to  cope 
with  the  situation  a  direct  connected  12-in.  Morris  cen- 
trifugal pump  was  obtained  with  a  capacity  of  4,200 
gals,  per  minute.    In  addition  a  5-in.  Emerson  and  an 
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8-in.  Emerson  pump  were  installed    having    a    com- 
bined capacity  of  about  4,500  gals,  per  minute. 

In  starting  to  pump  out,  however,  only  the  12-in. 
and  the  5-in.  centrifugal  pumps  were  used  and  these 
pumped  the  water  down  so  that  the  bottom  was  ex- 
posed in  about  two  hours.  The  bottom  was  first  clean- 
ed of  silt  of  which  there  was  a  deposit  about  3  ft.  deep 
and  then  the  sand  and  gravel  was  excavated.  There 
seemed  to  be  some  very  extensive  leaks  after  the  sand 
and  gravel  had  been  removed  as  the  pumps  continued 
to  handle  2.500  to  3,500  gals,  per  minute  according  to 
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Fig.  7-  Details  of  portable  platform  (or  drilling  holes  for  anchor  bolts  on 
river  bottom. 

the  stage  of  the  water  in  the  river.  The  leakage  came 
in  chiefly  in  the  northwest  corner  and  midway  along 
the  west  side.  This  leak  when  uncovered  proved  to 
be  a  horizontal  seam  which  came  to  the  surface  about 
10  ft.  inside  the  cofiferdam  and  dipped  rapidly  so  that  it 
must  have  been  about  4  ft.  below  the  surface  under  the 
center  of  the  working  chamber.  From  this  seam  a  ver- 
tical seam  led  downward  about  10  ft.  being  6  to  8  ins. 
wide.  These  seams  could  not  be  caulked  so  a  bulk- 
head of  2-in.  plank  and  timbers  was  built  across  the 
corner,  grout  pipes  were  inserted  in  the  seams  with 
the  tops  of  same  above  water  level  and  then  the  space 
inside  the  bulkhead  was  filled  with  clay  and  grout  was 
forced  into  the  pipes  stopping  the  greater  part  of  the 
leakage  from  that  source. 

As  the  bottom  rock  was  cleaned  ofT,  however,  and 
the  surface  rock  pried  loose  other  leaks  developed  and 
incidentally  the  cause  of  the  difficulty  in  getting  the 
caisson  sealed  tightly  to  rock  became  apparent.  In  the 
rock  which  was  a  fine  grained  hard  limestone,  there 
were  holes  and  watercourses  worn  which  were  tightly 
packed  with  gravel  and  sand  and  with  small  flat  bould- 
ers wedged  tightly  on  top. 

When  it  was  found  that  the  pumps  would  handle 
the  water  without  trouble  the  air  was  taken  off  the 
caisson,  and  the  working  chamber  allowed  to  fill  with 
water.  Also  the  timber  of  the  crib  walls  was  carried 
to  about  elevation  92  and  levelled  up.  The  average 
water  level  at  ordinary  stages  is  about  elevation  82. 
The  space  on  top  of  the  deck  and  between  the  walls 
of  the  caisson  was  filled  with  sand  up  to  a  point  1  ft. 
below  the  top  excepting  the  upstream  end  where  the 
filling  was  only  carried  up  about  10  ft.  above  the  deck 
and  the  remainder  of  the  filling  was  done  with  con- 
crete.   One  foot  of  concrete  was  also  placed  on  top  of 
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tlie  filling  all  the  way  around  the  caisson,  bringing  it 
up  flush  with  the  tops  of  the  timbers.  The  sand  filling 
was  to  give  the  crib  weight  and  the  concrete  in  the  up- 
stream end  was  to  help  withstand  the  blows  and  shocks 
from  floating  ice,  while  the  concrete  finish  on  top  of  the 
sand  filling  was  to  prevent  the  water  from  washing  out 
the  sand  when  it  was  high  enough  to  run  over  the  top 
of  the  crib.  Timber  heads  were  bolted  to  the  upright 
timbers  and  left  projecting  above  the  concrete  finish 
and  eye  bolts  were  placed  in  the  sides  of  the  crib  to 
provide,  mooring  places  for  barges. 

Concreting  Operations 

All  concreting  both  for  the  top  and  inside  the  work- 
ing chamber,  was  mixed  by  hand,  the  gravel,  sand  and 
cement  being  loaded  on  a  barge  with  a  clear  space  left 
on  the  deck  on  which  to  mix.  The  concrete  was  shov- 
elled into  a  bottom  dump  bucket  and  swung  to  the  top 
of  the  crib  by  a  derrick  barge.  When  concreting  in  the 
working  chamber  the  concrete  was  sent  in  through  a 
concrete  lock  placed  on  top  of  the  supply  shaft  nearest 
to  where  it  was  needed.    There  were  four  of  these  sup- 
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ply  shafts  in  the  caisson  as  shown  in  Fig.  1,  and  each 
of  them  was  supplied  with  a  bottom  door  of  steel  plate 
and  with  a  long  key  to  hold  it  shut. 

About  10,000  sacks  of  clay  were  deposited  outside 
the  cutting  edge  previous  to  starting  work  inside  the 
caisson.  To  keep  these  sacks  from  being  washed 
down  stream  by  the  current  while  they  were  being 
placed  they  were  dropped  through  about  24  ft.  of  24- 
in.  supply  shaft  which  was  swung  on  a  derrick  and  held 
with  the  lower  end  slightly  above  the  river  bottom. 
Several  sacks  were  thrown  down  this  tube  after  which 
it  was  raised  slightly  and  others  thrown  in.  When 
enough  had  been  deposited  in  one  place  the  tube  was 
shifted  along.  By  means  of  a  sounding  rod  it  was  pos- 
sible to  keep  close  track  of  the  location  of  the  sacks. 

When  the  area  inside  the  cofferdam  was  cleaned 
out  it  was  found  that  the  rock  bottom  was  from  elev. 
62  to  elev.  64.    This  had  to  be  excavated  to  elev.  61  and 


lower  if  tiie  lock  was  not  considered  suitable  at  that 
elevation.  It  was  finally  excavated  to  about  elevation 
59  and  cleaned  up  ready  for  the  masonry  of  the  intake 
tower. 

The  rock  was  drilled  with  IngersoU-Rand  Jack- 
hamer  drills  and  shot  with  very  light  charges  of  40  per 
cent,  dynamite  as  it  was  desired  to  shake  the  crib  as 
little  as  possible  and  at  the  same  time  it  was  necessary 
to  leave  a  perfectly  sound  stratum  of  rock  for  the  foun- 
dation of  the  tower.  The  shooting  merely  loosened 
the  rock  after  which  it  was  wedged  and  pried  up,  load- 
ed in  scale  boxes,  hoisted  by  the  derrick  barges  and 
dumped  on  the  decks  of  barges.  These  barges  were 
then  towed  ashore  and  unloaded. 

When  the  rock  had  been  cleaned  up  ready  for  ma- 
sonry it  was  so  late  in  the  winter  that  it  was  consider- 
ed dangerous  to  continue  work.  The  work  on  the  in- 
take tower  was  therefore  closed  down  December  29, 
1913,  and  by  January  6,  1914,  all  plant  had  been  re- 
moved from  the  crib  and  from  the  power  barge  and  all 
the  floating  equipment  had  been  laid  up  in  winter 
quarters. 

The  plant  used  on  this  work  consisted  of  a  power 
barge  32  x  130  ft.,  on  which  were  three  60  h.p.  locomo- 
tive type  boilers  carrying  110  lbs.  steam  pressure,  one 
675  cu.  ft.  per  minute  capacity  straight  line  Ingersoll 
compressor,  a  7^  kw.  direct  connected  Allis-Chalmers 
lighting  set  (110  volt),  a  Smith  1  cu.  yd.  concrete  mix- 
er intended  for  use  on  the  tower  proper  but  which  was 
not  used  on  the  caisson  work,  and  a  duplex  pump  for 
furnishing  cooling  water  for  the  compressor  and  for 
other  purposes.  On  this  barge  was  also  a  dry  house 
for  the  use  of  the  "sand  hogs"  and  other  workers.  The 
compressor  was  used  for  low  pressure  air  for  the  cais- 
son and  later  on  was  used  for  supplying  high  pressure 
air  to  run  the  rock  drills.  The  boilers  supplied  steam 
for  the  compressor  and  for  all  the  pumps.  The  power 
barge  was  moored  at  the  downstream  end  of  the  cais- 
son and  made  fast  to  it  with  steel  cables.  Steam  and 
air  lines  on  the  crib  and  on  the  barge  were  connected 
through  rubber  hose  in  the  case  of  the  air  and  flexible 
metallic  hose  for  the  steam. 

Two  derrick  barges  were  also  used,  one  being  the 
high  derrick  with  which  the  anchors  were  set.  On  it 
was  placed  a  Westinghouse  compound  air  compressor 
with  a  capacity  of  150  cu.  ft.  per  minute,  which  sup- 
plied air  for  the  grouting  and  also  for  the  drills  part  of 
the  time.  The  other  derrick  barge  was  a  combined 
stiff  leg  and  A-frame  derrick  with  32-ft.  mast  and  50-ft. 
boom  set  on  a  30  x  60-ft.  barge.  In  addition  five  ma- 
terial barges  were  in  use. 

This  work  is  being  done  for  the  St.  Louis  water 
department.  Mr.  E.  E.  Wall  is  water  commissioner, 
Mr.  Gordon  Black  is  chief  engineer  and  Mr.  E.  C. 
Davis  is  resident  engineer.  The  contractors  for  the 
work  are  The  Fruin-Colnon  Contracting  Company  and 
the  Missouri  Valley  Bridge  and  Iron  Company  jointly, 
with  Mr.  C.  H.  Hollingsworth  as  general  superintend- 
ent and  Messrs.  W.  Naugle,  R.  E.  Mosier  and  W.  B. 
Converse  as  assistants  on  the  various  operations. 


A  hydro-electric  plant  is  to  be  installed  by  the 
municipality  of  St.  Agathe,  P.Q.  It  is  designed  by 
Messrs.  Ouimet  &  Lesage,  Montreal,  and  is  mainly 
for  power  purposes.  The  development  will  be  on  the 
North  River  and  a  power  house  of  concrete  will  be 
constructed.  The  penstock  is  to  be  1,000  feet  long, 
and  six  feet  3-in.  in  diameter.  The  plant  will  be  of 
two  units  of  250  h.p.  each,  operating  under  a  head  of 
50  feet  of  water. 
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The  Georgian  Bay  Ship  Canal — Its  Proposed 
Route  and  Its  Economic  Importance 


By  Sir  Robert  Perks,  Bart." 


THROUGHOUT  Canada  the  development  of  tlic 
vast  natural  resources  of  the  country  is  al- 
most the  first  consideration.  How  to  people 
the  prairies  with  healthy  and  industrious  set- 
tlers; how  and  where  to  createnew  towns,  giving  them 
pure  water,  proper  drainage,  and  open  spaces ;  how  to 
deepen,  widen  and  bridge  the  waterways,  and  utilize 
the  rapids  and  falls  for  the  generation  of  electric 
power;  the  building  of  docks,  harbors  and  wharves; 
the  provision  of  gigantic  grain  elevators  for  storing 
and  handling  the  ever-increasing  crops;  the  irrigation 
of  waterless  lands  and  the  creation  of  ready-made 
farms ;  the  development  of  the  fisheries  and  the  ex- 
ploration of  the  boundless  mineral  resources — these 
are  problems  with  which  Canada  has  to  deal.  But 
transcending  all  these  in  importance  is  the  problem  of 
transportation  by  land  and  water. 

The  Georgian  Bay,  Montreal  and  Ottawa  Canal  is' 
a  waterway  which,  when  built,  will  connect  the  River 
St.  Lawrence  with  the  Great  Lakes  of  Canada,  and  will 
for  the  first  time  permit  ocean-going  steamers  of  large 
draught  to  enter  the  inland  seas,  Lakes  Superior, 
Michigan  and  Huron,  thus  gaining  direct  access  to  the 
Canadian  and  American  ports  which  stud  their  shores. 
The  construction  of  such  a  canal  has  for  more  than  half 
a  century  been  the  dream  of  the  statesmen  of  Canada. 

The  proposed  canal  is  a  waterway  449  miles  long, 
formed  by  the  Ottawa  River  and  its  tributary,  called 
tile  Black  River,  the  Mattawa  River,  then  a  series  of 
three  small  lakes  known  as  Talon,  Turtle,  and  Trout 
Lakes.  Here  the  canal  crosses  the  watershed.  The 
waterway  thence  passes  through  the  larger  lake  called 
Lake  Nipissing,  and  lastly  continues  down  the  French 
River,  which  discharges  its  waters  into  the  Georgian 
Bay  on  Lake  Huron.  It  will  be  seen  by  the  map  thar 
this  waterway  utilizes  for  the  greater  part  of  its  route 
a  continuous  chain  of  natural  and  existing  lakes  and 
rivers.  Of  this  long  waterway,  332  miles  are  a  natmal 
waterway  300  feet  wide  and  over  22  feet  deep. 

Passing  up  the  Black  River,  a  distance  of  27  miles, 
the  steamers  will  be  lifted  at  two  locks  and  enter  the 
Lake  of  Two  Mountains,  which  is  20  miles  long.  The 
canal  continues  along  the  Ottawa  River  to  the  city  of 
Ottawa,  passing  the  towns  of  Oka,  Point  Fortune,  and 
Hawkesbury,  a  distance  of  129  miles  from  the  en- 
trance on  the  St.  Lawrence.  Upon  this  section  the 
steamers  are  lifted  up  at  two  further  locks  to  a  total 
height  of  140  feet  above  the  level  of  the  St.  Law- 
rence. At  Point  Fortune  and  at  Llawkesbury  there 
are  water  powers  capable  of  generating  278.000  horse 
power  electric  power.  The  whole  of  this  electric 
power  will  be  readily  saleable  at  remunerative  prices 
in  the  cities  of  Montreal,  Ottawa  and  Hull,  or  to  the 
factories  which  will  be  established,  and  the  towns 
which  will  spring  up  along  the  route  of  the  canal. 
The  total  electric  power  generated  along  the  canal  bv 
the  use  of  water  power  is  estimated  at  nearly  1,000,000 
effective  horse  power.  This  power  will  be  used  for 
lighting,  traction  and  manufacturing  purposes. 

The  total  number  of  locks  on  the  Georgian  Bay 
Canal  will  be    twenty-three — namely,    three    on    the 
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French  River  on  the  west  side  of  the  summit  level 
with  a  fall  of  70  feet,  and  twenty  on  the  east  side  be- 
tween Lake  Nipissing  and  the  St.  Lawrence,  where 
there  is  a  fall  of  633  feet  from  the  summit  over  a  dis- 
tance of  357  miles. 

The  locks  will  be  850  feet  long,  with  a  width  of  65 

feet,  and  a  depth  of  24  feet  of  water  on  the  sill.  For 
many  years  the  tendency  of  the  steamers  navigating 
the  Great  Lakes  has  been  steadily  to  increase  in  size. 
In  1902  the  largest  vessel  navigating  the  Great  Lakes 
was  478  feet  long,  with  a  draught  of  20  feet,  and  a  car- 
rying capacity  of  8,500  tons.  At  the  present  time 
the  largest  ship  is  617  feet  long,  with  a  capacity  of 
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13,000  tons.  The  value  of  the  steamship  tonnage  ti'ad- 
ing  on  the  Great  Lakes  is  estimated  at  £35,000,000. 
Eighty  per  cent,  of  this  tonnage  is  American  owned 
and  American  built.  For  four  months  of  the  year  this 
immense  capital  lies  in  the  ice-bound  lakes.  After 
passing  the  city  of  Ottawa,  and  the  busy  manufactur- 
ing towns  of  Hull  on  the  opposite  side  of  the  Ottawa 
River,  the  canal  continues  up  the  Ottawa  River,  past 
the  towns  of  Arnprior  and  Pembroke,  till  it  reache.5 
the  Mattawa  River.  Continuing  thirteen  miles  up 
this  river,  and  ascending  the  Paresseux  and  Les 
Chines  Falls  by  a  series  of  five  locks,  the  canal  enters 
three  small  lakes  called  the  Talon,  Turtle,  and  Trou- 
Lakes.  It  is  proposed  to  lower  these  lakes  to  the  level 
of  Lake  Nipissing,  making  a  cut  through  the  summit 
level  for  a  distance  of  five  miles.  This  section  will  be 
cut  through  the  Laurentian  rock. 

At  North  Bay,  on  Lake  Nipissing,  extensive 
wharves  and  grain  elevators  will  be  constructed,  and 
the  canal  will  be  widened  to  double  width.  At  this 
point  the  main  lines  of  the  Canadian  Pacific  from  Ot- 
tawa and  the  Grand  Trunk  Railways  from  Toronto 
converge  and  cross  the  canal.  From  Lake  Nipissing 
the  canal  drops  down  the  French  River,  a  distance  of 
eighty-three  miles,  by  three  locks.  On  this  section 
there   are  two  water  powers,  capable  of  generating 
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26,000  horse  power.  At  the  mouth  of  the  French 
River  the  steamers  enter  Georgian  Bay,  one  of  the 
arms  of  Lake  Huron,  and  then  have  a  clear  course  to 
American  and  Canadian  ports  on  Lakes  Michigan  and 
Superior. 

Chicago  and  Milwaukee  have  together  a  population 
of  nearly  three  million  people.  Their  export  trade  is 
immense.  By  the  Georgian  Bay  Canal  route  they  arc 
brought  412  miles  nearer  to  Montreal  than  they  now 
are  to  New  York  by  the  Erie  Canal  route,  and  they 
become  794  miles  nearer  to  Liverpool  than  by  Buffalo 
and  the  Erie  Canal.  What  is  of  even  greater  import- 
ance, there  is  by  the  Georgian  Bay  Canal  route  water 
carriage  all  the  way  from  Chicago  to  Liverpool  or 
London,  and  grain  goods  may  be  sent  without  break 
of  bulk  direct  to  Europe.  Fort  William  and  Port 
Arthur  will  be  brought  282  miles  nearer  to  Montreal 
by  the  Georgian  Bav  route  than  by  the  Welland  Canal 
and  St.  Lawrence  route. 

The  time  taken  to  make  the  journey  through  the 
Georgian  Bay  Canal  will  be  70  hours  for  the  449  miles. 


a  year.  The  revenue  from  such  tonnage,  estimated  at 
50  cents  a  ton,  will  be  $9,000,000.  Deducting  the  work- 
ing expenses  of  $1,000,000,  there  will  be  a  net  return 
of  4j/^  per  cent,  upon  an  outside  cost  of  $150 .(XX) ,000. 
The  financial  advantage  arising  from  the  building  of 
the  canal  to  the  general  trade  and  commerce  of  Can- 
ada will  far  exceed  the  direct  results  to  the  owners  of 
the  canal. 


There  has  recently  been  completed  at  New  Hazel- 
ton,  B.C.,  a  highway  suspension  bridge  with  a  centre 
sjjan  of  451  ft.  and  a  total  length,  including  ai^proacii 
spans,  of  600  ft.  The  bridge,  which  has  a  clear  width 
of  9  ft.,  crosses  the  Bulkley  River  gorge,  and  is  about 
250  ft.  above  the  water.  The  towers  supporting  the 
suspension  cables  are  65  ft.  high,  and  are  constructed 
of  fir  timbers.  One  of  the  towers  rests  on  a  concrete 
pier,  while  the  other  is  on  solid  rock.  The  floor  of 
the  bridge  consists  of  3  x  4-in.  fir  plank,  laid  on  4  x 
7-in.  stringers,  which  rest  on  steel  supporting  pieces. 
The  cables  consist  of  Cradock's  locked  coil  steel  wire 
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Proposed  route  of  the  Georgian  Bay  Ship  Canal. 


This  is  a  little  more  than  the  distance  from  London  to 
Edinburgh  or  Glasgow. 

Various  estimates  have  been  made  of  the  cost  of 
constructing  the  canal.  The  works  would  probably 
take  seven  years  to  complete. 

The  cost  must  always  depend  to  a  very  great  ex- 
tent upon  the  price  of  four  main  items  at  the  time  the 
works  are  built.  These  items  are,  land,  labor,  ma- 
terial and  money.  It  will  be  safe  to  say  that  the  cost, 
excluding  the  payment  of  interest  during  construe 
tion,  and  also  excluding  the  cost  of  building  the  elec- 
tric power  houses,  which  will  be  erected  as  the  demand 
for  power  arises,  will  be  well  within  $150,000,000.  The 
estimate  of  the  Canadian  Government  is  about  $120,- 
000,000. 

The  revenue  of  the  canal  will  arise  from  the  car- 
riage of  wheat,  corn,  and  other  cereals  from  the  West ; 
of  timber  and  forest  products,  including  pulp  and  pulp- 
wood  from  the  forests  opened  up  by  the  building  of 
the  canal ;  of  coal,  iron,  and  other  minerals ;  building 
material  and  general  merchandise  which  cannot  be 
carried  profitably  by  rail.  It  is  calculated  that  this 
traffic  will  amount  to  a  total  of  at  least  18,000,000  tons 


rope,  2J/2  in.  in  diameter.  Each  cable  has  an  ulti- 
mate strength  of  350  tons,  and  is  anchored  by.  means 
of  two  3-in.  steel  bolts  into  blocks  of  concrete  which 
weigh  approximately  150  tons.  The  bridge  has  steel 
stiflfening  girders,  designed  to  carry  a  moving  load  of 
18,000  lbs.  The  suspension  rods,  which  carry  the  floor 
system,  are  ^  in.  in  diameter.  They  are  spaced  4  ft. 
apart,  and  are  fastened  to  the  cable  with  clamps.  The 
bridge  was  designed  and  erected  by  an  English  com- 
pany, all  of  the  steel  parts  having  been  imported  from 
England.  The  length  of  time  required  in  actual  con- 
struction was  about  two  months.  The  bridge  is  in  a 
practically  undeveloped  section  of  British  Columbia, 
and  is  at  the  site  of  a  primitive  wooden  cantilever 
structure  which  was  built  many  years  ago  by  the  In- 
dians. 


The  master  painters  of  Montreal  have  decided  not  to 
grant  the  increase  in  wages  asked  by  the  local  union.  The 
masters  are  of  opinion  that  the  present  scale  is  high  enough, 
and  they  are  determined  to  maintain  the  principle  of  the  open 
shop,  paying  each  man  according  to  ability.  Last  year  an 
increase  of  10  per  cent,  was  voluntarily  made. 
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Systematic   Refuse   Disposal  for  Small   Cities 

and  Towns 


By  Samuel  A.  Greeley,  Consulting  Engineer,  Winnetka,  III. 


IN  most  communities  with  populations  of  less  than 
50,000,  systematic  methods  of  garbage  or  refuse 
disposal  are  not  yet  practised.  In  residential 
communities  of  less  than  30,000,  it  is  not  uncom- 
mon to  iind  three  or  four  local  scavengers  making  col- 
lections of  house  refuse  from  the  wealthier  residents 
comprising  from  one-fourth  to  one-third  of  the  total 
population.  Tiiese  scavengers  dispose  of  the  house 
refuse  so  collected  in  very  unrestricted  ways.  Part  of 
it  is  dumped  on  waste  lands,  part  of  it  i£  fed  to  pigs 
or  chickens,  and  occasionally  part  of  it  is  burned.  The 
larger  portion  of  the  population,  from  whom  no  col- 
lections are  made,  dispose  of  their  house  refuse  on 
their  own  premises  or  on  adjacent  vacant  lowlands. 

In  cities  with  populations  ranging  from  30,000  to 
50,000  a  more  extensive  collection  system  may  be 
found.  It  is,  however,  very  unusual  to  find  a  compre- 
hensive municipal  service.  In  many  of  the  smaller 
cities  of  Ohio  the  refuse  is  collected  by  contractors  at 
a  charge  of  ten  cents  per  family  per  week.  These  con- 
tractors frequently  burn  the  garbage  and  combustible 
refuse,  dumping  the  remainder.  This  method  is  costly 
when  compared  with  the  annual  cost  for  the  service 
if  the  work  is  done  by  a  city  department.  Where  each 
householder  pays  directly  to  the  contractor  for  the 
cleansing  work,  there  are  many  families  who  do  not 
consider  the  service  sufficiently  important  to  warrant 
the  cost.  The}',  therefore,  oftentimes  cause  discomfort 
to  their  neighbors  and  endanger  the  health  of  the  com- 
munity by  affording  opportunities  for  flies  to  breed. 

The  disposal  of  manure  in  small  communities  is, 
fortunately,  more  easily  accomplished  than  in  larger 
cities.  The  farming  areas  are  within  easy  hauling  dis- 
tance, and  the  manure  is  taken  quite  promptly  to  the 
farm  on  account  of  its  fertilizing  value.  There  are 
times,  however,  during  the  summer  season,  when  the 
farmers  are  busy  with  their  crops,  that  the  manure  is 
not  removed  as  promptly  as  desirable. 

This  common  condition  in  smaller  communities, 
coupled  with  the  growing  desire  for  better  community 
sanitation,  has  led  many  of  the  smaller  towns  to  seek 
for  better  methods  of  refuse  disposal.  Garbage,  ashes, 
dry  rubbish  and  stable  manure  are  the  chief  materials 
requiring  removal  and  disposal.  The  first  step  gen- 
erally taken  by  towns  seeking  to  improve  their  meth- 
ods of  refuse  disposal  is  to  build  a  garbage  crematory. 
Very  little  consideration  is  given  to  the  best  means  of 
house  treatment  or  of  collection,  or  to  other  methods 
of  final  disposal.  Not  long  ago  I  was  called  in  to  ad- 
vise a  town  of  about  5,000  inhabitants  on  the  question 
of  building  a  garbage  crematory,  to  cost,  including 
land  and  engineering  expenses,  approximately  $20,000. 
Upon  investigation,  it  was  discovered  that  the  collec- 
tion service  was  reaching  only  about  25  per  cent,  of 
the  people,  so  that  the  expense  for  the  crematory 
would  have  benefited  only  a  small  part  of  the  popula- 
tion. It  was  my  recommendation  that  available  funds 
be  spent  for  improving  and  increasing  the  collection 
service,  and  until  the  collection  service  had  been  de- 
veloped to  include  practically  the  whole  town,  that  the 
house  refuse  be  buried  in  a  proper  and  scientific  man- 
ner. In  another  instance  I  was  called  in  to  advise  a 
town  as  to  which  of  four  bids  received  for  a  garbage 


crematory  was  the  most  advantageous.  Upon  exam- 
ination it  appeared  that  the  bids  had  been  submitted 
upon  the  city's  specifications,  requiring  a  plant  of  12 
tons  capacity  per  24  hours  and  a  chimney  150  feet  high. 
That  was  the  extent  of  the  specifications.  The  bids 
ranged  from  $8,000  to  $30,000.  It  was  manifestly  im- 
possible to  make  a  satisfactory  award,  and  the  secur- 
ing by  the  city  of  an  adequately  designed  and  properly 
built  plant  was  doubtful  under  these  conditions. 

In  view  of  these  facts,  it  is  worth  while  to  consider 
what  points  should  be  included  in  proper  measures  to 
be  adopted  for  improvements  in  refuse  disposal  in  such 
towns. 

House  Treatment  of  Refuse 

It  would  first  seem  proper  to  consider  the  best 
method  of  caring  for  the  refuse  at  the  point  of  produc- 
tion. House  refuse  should  be  kept  in  good  metallic 
cans  of  such  size  that  they  can  be  easily  handled  by 
one  man.  In  very  small  communities — -with  popula- 
tions of  5,000  or  less — ashes  can  ordinarily  be  disposed 
of  near  the  premises,  so  that  it  does  not  seem  advisable 
to  place  all  classes  of  refuse  in  one  receptacle.  By 
separating  the  garbage  the  bulk  to  be  removed  is 
smaller,  the  disposal  by  burial  requires  less  land,  much 
of  the  garbage  can  be  sent  to  farms  for  feeding  to 
pigs,  and  the  general  cost  of  refuse  disposal  is  reduced 
without  seriously  lowering  the  efficiency.  In  cities  of 
from  30,000  to  50,000  the  mixed  refuse  system,  requir- 
ing only  one  can  at  a  house  and  permitting  incinera- 
tion without  the  use  of  additional  fuel,  has  many  ad- 
vantages. It  is  simpler  for  the  householder;  it  results 
in  cleaner  cans ;  it  is  cleaner  to  handle  in  collection 
wagons,  and  afifords  less  opportunity  for  flies  to  breed. 
In  such  small  cities  garbage  does  not  have  the  value 
for  reduction  purposes  that  it  has  in  the  larger  cities, 
because  the  cost  of  handling  at  the  reduction  plant 
when  distributed  over  such  small  quantities  of  garbage 
is   prohibitive 

One  feature  of  the  house  treatment  which  is  trouble- 
some in  smaller  towns,  comes  from  the  tipping  over 
of  the  house  can  by  dogs.  Wrapping  each  day's  pro- 
duction of  garbage  in  an  old  newspaper  and  placing 
the  bundles  in  the  can  have  largely  reduced  this  trouble 
in  places  where  it  has  been  tried.  Wrapping  the  gar- 
bage also  keeps  the  can  clean,  reducing  the  attraction 
for  flies,  and  is  well  worth  consideration.  It  cannot  be 
used  if  the  garbage  is  fed  to  pigs,  and  would  add  a 
certain  cost  to  the  burial  of  garbage,  but  is  most  de- 
sirable if  the  garbage  is  to  be  burned. 
Collecting  the  Refuse 

The  collection  of  refuse  in  small  communities  is. 
perhaps,  that  part  of  the  general  problem  through 
which  the  greatest  improvement  can  be  effected.  The 
most  important  elements  of  the  collection  service  are: 

(1)  Frequent  and  regular  collections. 

(2)  Intelligent  drivers,  who  are  willing  to  take 
pains  to  do  the  work  at  each  house  in  a  cleanly  fashion. 

(3)  Properly  selected  collection  wagons,  kept  clean 
and  tvell  painted. 

It  is  surprising  to  what  extent  the  design  of  the 
collection  wagon  affects  the  cost  and  efficiency  of  the 
results.  The  wagon  should  be  as  large  as  is  consistent 
with  local  grades  and  roads.     The  loading  height  of 
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the  wagon  should  be  at  a  convenient  distance  from  the 
ground,  so  that  the  collector  can  easily  empty  the  can 
into  it.  The  arrangement  for  unloading  the  wagon 
should  be  quick  and  simple.  Bottom-dump  wagons 
are  the  best,  but  cannot  be  used  for  raw  garbage  un- 
less it  is  wrapped,  because  the  bottoms  are  not  water- 
proof. It  is  serviceable  for  mixed  refuse.  The  rear- 
dump  wagon,  tilted  by  a  hand-turned  gear  at  the  front, 
has  given  success  in  practice.  The  method  of  covering 
the  wagon  is  especially  important.  I  think  the  most 
satisfactory  covering  is  a  tight  fixed  roof,  arched  over 
the  top  of  the  wagon  at  sufficient  height  to  give  a  free 
space  above  the  level  of  the  garbage  in  the  wagon  and 
to  allow  trap  doors  in  the  side  of  the  wagon  for  empty- 
ing the  can.  Wagons  of  this  type  are  in  general  use 
in  Germany.  Wagons  having  capacities  of  about  three 
cubic  yards  are  desirable. 

Final  Disposal  of  Refuse 

It  is  frequently  the  case  that  in  small  quantities  the 
disposal  of  house  refuse  receives  more  attention  than  it 
deserves.  If  the  garbage  is  removed  promptly  and 
regularly  from  the  house  to  some  isolated  point  of  dis- 
posal, and  proper  attiention  is  given  to  the  upkeep  of 
this  point,  there  are  several  methods  for  disposal  avail- 
able. The  garbage  can  be  buried  in  the  ground,  be  fed 
to  pigs  or  burned.  The  burial  of  garbage  is  quite 
satisfactory  if  properly  done.  It  requires  skillful  at- 
tention. It  depends  upoD  aerobic  bacterial  decomposi- 
tion for  its  accomplishment.  Therefore,  the  garbage 
must  not  be  placed  so  deep  that  the  air  cannot  pene- 
trate, and  the  area  of  garbage  must  not  be  more  than 
the  soil  bacteria  can  reach  and  digest.  When  these 
two  factors  are  observed,  the  burial  method  is  the 
simplest  and  most  fool-proof  available. 

Feeding  garbage  to  pigs  is  also  a  satisfactory  meth- 
od of  disposal,  if  properly  done.  Feeding  troughs  and 
pens  for  the  pigs  much  be  made  up  so  that  they  can 
be  washed  and  kept  clean.  About  75  pigs  are  required 
to  dispose  of  one  ton  of  garbage  per  day.  Nuisances 
will  arise  from  piggeries  of  this  size  if  they  are  not 
kept  clean.  There  should  also  be  some  method  of 
sorting  the  garbage  before  feeding  it  to  pigs,  so  that 
stale  garbage  may  be  discarded  and  buried  or  burned. 
In  some  places  it  has  been  found  expedient  to  disin- 
fect the  garbage  by  boiling  it  in  large  cauldrons  before 
feeding  it  to  the  pigs.  In  such  cases  the  cooked  gar- 
bage is  commonly  used  only  as  a  base  for  the  feed  giv- 
en to  the  pigs.  The  method  is  a  most  profitable  one, 
and  warrants  consideration  in  small  cities  where  iso- 
lated farm  sites  are  available. 

The  disposal  of  garbage  and  other  combustible  re- 
fuse by  incineration  is  accompHshed  in  specially  de- 
signed furnaces,  and  if  the  garbage  is  mixed  with  suffi- 
cient ashes  and  rubbish  the  resulting  material  will  con- 
tain sufficient  carbon  to  be  combustible.  Frequently, 
however,  in  small  towns,  it  is  desirable  to  burn  the  gar- 
bage by  itself.  Garbage  alone  is  not  combustible  and 
requires  an  additional  fuel.  Garbage  crematories  re- 
quire careful  design  and  good  construction  to  insure 
satisfactory  and  durable  results  in  operation.  A  plant 
of  this  sort — when  properly  carried  out — can,  however, 
be  located  quite  centrally  without  creating  a  nuisance, 
this  reducing  somewhat  the  cost  of  collection. 

Garbage  crematories  to  burn  garbage  with  some 
rubbish,  manure  or  night-soil  are  the  commonest  type 
of  furnace  in  small  communities.  They  consist  of  a 
feeding  platform  on  top.  below  which  is  a  drying 
hearth  of  brick.  This  hearth  receives  the  wet  fresh 
garbage  charged  into  the  furnace.     Below  the  drying 


hearth  are  fuel  grates  on  which  coal  is  burned  with 
the  dried  portion  of  the  garbage.  The  drying  hearth 
with  the  wet,  cold  garbage  above  and  the  hot  coal  fire 
below  is  in  a  critical  position  and  deteriorates  rapidly 
if  not  properly  built  and  designed.  Some  furnaces  are 
built  with  a  secondary  coal  grate  near  the  chimney  to 
consume  the  unburnt  gases  of  combustion.  These 
grates  are  often  neglected  and.  not  used.  Crematories 
can  be  operated  by  forced  or  natural  draft.  A  high 
chimney  and  strong  natural  draft  is  good  practice. 
The  coal  required  amounts  to  upwards  of  200  pounds 
per  ton  of  garbage,  depending  upon  tiie  efficiency  of 
combustion  required  by  the  community  and  the  char- 
acter of  the  garbage  and  other  materials  burned.  The 
cost  of  construction  will  range  from  $600  to  $1,000  per 
ton  daily  capacity.  The  cost  of  operation  will  range 
from  about  $1  to  $1.50  per  ton,  but  local  conditions 
may  alter  these  limits. 

In  some  towns  gas  garbage  burners  have  been  in- 
stalled by  private  individuals  in  their  kitchens.  These 
will  cost  about  $3  per  month  to  operate  for  one  family 
and  will  not  be  wholly  free  from  nuisance.  They  are 
useful  where  dumping  or  burial  is  difficult  and  there 
is  no  adequate  municipal  service. 

These  considerations  should  indicate  clearly  the 
advisability  of  tackling  the  refuse  disposal  problem 
scientifically  in  order  to  get  the  best  service  for  a  rea- 
sonable expenditure. 


Sanatorium  at  Fort  Qu'Appelle,  Sask. 

TME  Saskatchewan  Anti-Tuberculosis  League 
are  constructing  a  sanatorium  on  the  north 
shore  of  Echo  Lake,  one-and-a-half  miles 
west  of  the  village  of  Fort  Qu'Appelle,  Sask. 
The  structures  to  be  erected  this  year  are  the  Admin- 
istration Building,  Superintendent's  residence,  Power 
house  and  two  nurses'  cottages,  and  the  lay-out  has 
been  so  arranged  that  additional  cottages  may  be 
erected  at  any  time  in  the  future.  These  buildings, 
when  completed,  will  cost  in  the  vicinity  of  $220,000. 
The  Administration  building  is  three  storeys  high, 
of  reinforced  concrete  and  brick  construction.  It  has 
a  frontage  of  140  feet,  and  a  depth  of  32  feet  with  a 
63  feet  wing  on  the  back.  The  Superintendent's  resi- 
dence has  two  storeys.  It  is  38  feet  by  35  feet  in  size, 
with  frame  construction  and  stone  basement.  The 
two  nurses'  cottages  are  each  100  feet  by  31  feet,  with 
two  storeys.  Like  the  Superintendent's  residence 
they  are  frame  buildings  with  stone  basements.  The 
power  house  is  88  feet  by  52  feet  and  is  constructed  of 
brick  with  steel  roof. 

Underground  tunnels,  4  feet  by  5  feet,  run  from  the 
power  house  to  all  the  other  buildings,  and  the  water 
pipes,  electric  wires,  etc.,  will  run  through  these.  The 
water  is  to  be  pumped  to  a  reservoir  placed  upon  the 
top  of  one  of  the  high  hills  at  the  rear  of  the  building.*, 
and  from  thence  it  will  be  piped  to  each  building. 
The  architect  is  Mr.  J.  H.  Puntin  of  Regina.  and  the 
contractors  are  the  Parsons  Construction  &  Engi- 
neering Company,  Limited,  of  Regina. 


The  completion  of  the  Lower  Bari  Doab  Canal,  the  third 
section  of  the  triple  canal  project  in  the  Punjab,  proves  the 
greatest  enterprise  ever  undertaken  by  British  irrigation  en- 
gineers. This  canal  is  unusual  in  construction,  in  that  it 
actually  crosses  upon  a  level  the  important  River  Ravi.  The 
new  waterway  has  cost  about  $7,500,000,  and  it  is  expected 
that  it  will  irrigate  over  871,000  acres  of  crop. 
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Structural  Features  of  New  Toronto  Theatre 


(Staff  article) 


THE  last  word  in  theatre  construction  may  be 
said  to  be  embodied  in  the  new  Hippodrome 
which-  has  just  been  erected  for  the  Shea 
Theatre  Company  of  Toronto.  The  building, 
whose  graceful  facade  adorns  the  south-west  side  of 
Terauley  street,  has  a  frontage  on  Terauley  street  of 
in  feet.  It  is  built  of  steel,  reinforced  concrete,  tile 
and  brick  throughout,  and  is  completely  fireproof  in 
every  part.  The  side  walls  and  back  of  the  building 
are  faced  with  gray  stock  brick.  The  exterior  on  Ter- 
auley street  is  finished  in  white  enamelled  brick  and 
hollow  tile  porous  terra  cotta,  and  on  either  corner  of 
the  structure  are  towers  of  glass  with  copper  frame- 
work. A  massive  copper  marquee  extends  the  entire 
length  of  the  46-ft.  entrance  and  the  whole  width  of  the 
sidewalk.  In  the  construction  of  the  theatre  over  550 
tons  of  steel  and  iron  have  been  used  for  the  structural 
work  alone,  while  a  great  quantity  in  addition  has  been 
used  for  the  stairs,  fire  escapes  and  other  equipment. 
Underwriter  standard  fireproof  doors  and  a  complete 
sprinkler  system,  with  the  usual  arrangement  for  stand- 
pipes  at  every  necessary  point,  have  been  installed  as 
additional  precautions  against  fire.  On  either  side  of 
the  building  wide  fire  escapes  have  been  erected,  with 
numerous  exits  leading  thereto  and  to  the  passage- 
ways at  both  sides  of  the  building.  The  fire  escapes 
instead  of  landing  on  the  areaways,  as  has  been  the 
custom  in  the  past,  lead  into  fire  towers  set  within 
the  building  line.  In  this  way  they  remove  from  the 
areas  at  the  sides  of  the  building  all  possible  obstruc- 
tion to  free  egress. 


The  jjalcony  is  built  on  the  new  system  of  canti- 
levering  that  has  but  recently  come  into  general  prac- 
tice. It  has  an  overhang  of  67  feet.  The  cantilever- 
ing  rendered  unnecessary  the  erection  of  obstruc- 
tive columns  on  the  first  floor.  The  dimensions  of  the 
auditorium  are  111  feet  by  125  feet.  The  theatre  will 
have  a  seating  capacity  of  about  three  thousand,  divid- 
ed equally  between  the  orchestra  and  the  balcony. 

The  auditorium  proper  is  separated  from  the  ex- 
terior walls  by  spacious  lobbies  at  the  sides.  These 
lobbies  serve  the  useful  purpose  of  promenading  space 
and  also  prevent  the  possibility  of  cold  air  entering 
the  auditorium  through  the  side  exit  doors.  These 
vestibules  will  be  connected  direct  with  the  private 
boxes  as  well  as  with  the  orchestra  floor  and  balcony, 
and  at  the  same  time  will  have  safety  exits  direct  to 
the  areaways  at  the  sides  of  the  building.  The  ceiling 
under  the  balcony  has  been  lowered  and  the  space 
between  it  and  the  balcony  floor  is  converted  into  a 
commodious  mezzanine  reached  by  two  marble  stair- 
ways, each  9  feet  wide,  located  at  either  side  of  the 
lobby.  The  rise  to  this  mezzanine  is  comparatively 
slight  and  from  it  the  public  enter  on  the  level,  thus 
rendering  unnecessary  a  tedious  climb  to  the  balcony 
itself. 

The  mezzanine  is  fitted  with  a  large  parlor  for  the 
ladies  and  a  smoking  room  for  the  men,  both  of  which 
face  Terauley  street,  and  these  apartments  are  fitted 
with  large  windows.  The  mezzanine  being  so  centrally 
located  between  the  two  floors  of  the  theatre  will  prove 
one  of  the  chief  attractions  of  the  new  hippodrome 
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On  the  first  floor  is  located  a  still  larger  parlor  for  the 
ladies,  taking  up  the  entire  frontage  of  the  building  at 
one  side  of  the  lobby.  In  tiie  basement  is  also  an  ad- 
ditional smoking  room  reached  from  the  rear  of  the  au- 
ditorium by  a  short  flight  of  stairs.  This  room  has 
windows  bpening  on  the  side  area.  The  lobby  is  46  ft. 
wide  and  handsomely  decorated  in  the  prevailing  tones 
of  the  theatre  proper.  The  main  ceiling  oi  the  auditor- 
ium and  the  ceiling  of  the  orchestra  under  the  mezza- 
nine are  beautifully  panelled  and  beaifled  with  orna- 
mental plaster  work.  The  private  boxes  and  proscen- 
ium arch  are  as  elaborate  and  artistic  as  modern  ideas 
can  make  them.  A  massive  dome  in  the  main  ceiling, 
illuminated  by  indirect  lighting,  adds  greatly  to  the 
pleasing  efTect  of  the  auditorium.  The  prevailing 
colors  of  the  decorations  are  creams,  ricli  golden  tone 
and  soft  grays,  with  the  ornamental  relief  work  finish- 
ed in  old  ivory  and  brilliantly  gilded.  The  sounding 
board  is  enriched  with  handsome  Mural  paintings. 

The  proscenium  girder  which  spans  the  stage  open- 
ing is  50  feet  in  length  and  weighs  16  tons.  The  fact 
that  some  of  the  cantilevers  weigh  25  tons  conveys 
some  idea  of  the  heavy  steel  work  used  in  the  structure. 
The  six  dressing  rooms  are  located  in  three  tiers  at  the 
sides  of  the  stage  and  are  separated  from  it  by  a  fire 
wall  in  strict  conformity  with  the  most  modern  ideas 
and  requirements.  The  partitions  are  of  terra  cotta 
6  in.  and  4  in.  tile.  The  flooring  throughout  is  of  con- 
crete, and  the  roof  is  of  Barrett  specification.  The 
doors  and  casings  of  the  entire  building  and  the  wains- 
cotting  of  the  auditorium  are  finished  in  a  rich  mahog- 
any. The  lobby  is  wainscotted  in  marble  and  with  the 
marble  columns  in  the  auditorium,  the  finish  of  the 
walls  and  ceilings  throughout  lend  a  pleasing  appear- 
ance to  the  whole. 

The  entire  building  is  heated  and  ventilated  in  the 
most  modern  and  approved  manner.  The  lighting 
scheme  was  carefully  thought  out  by  the  architects, 
and  both  direct  and  indirect  systems  of  lighting  have 
been  installed. 

Construction  was  begun  in  May,  1913,  after  ex- 
cavating, and  the  theatre  will  be  opened  to  the  public 
during  the  present  month.  Apart  from  the  cost  of 
building  space  the  structure  involves  the  expenditure 
of  about  $250,000. 

The  architects  were  Messrs.  I.eon  H.  I.empert  & 
Sons,  Rochester,  N.Y.,  with  whom  was  associated  Mr. 
C.  J.  Read,  architect,  Toronto.  The  general  contractor,-^ 
are  Messrs.  Fred  Holmes  &  Sons,  Toronto.  The  steel 
work  was  carried  out  by  the  Dominion  Bridge  Com- 
pany, having  been  designed  by  Mr.  F.  Meister,  engineer 
of  New  York.  The  Sun  Brick  Company  of  Toronto  sup- 
plied the  stock  brick  for  facing  the  side  walls,  also  a 
considerable  quantity  of  the  backing-up  brick.  The 
York  Sandstone  Brick  Company  and  the  Toronto 
Brick  Company  furnished  a  large  quantity  of  brick  for 
interior  work.  The  ornamental  plaster  work  was  done 
by  the  firm  of  Maltby,  of  Corning,  N.Y. ;  plain  plaster 
work,  Mr.  E.  J.  Currie,  Toronto;  ornamental  iron,  stair- 
ways and  fire  escapes  were  supplied  and  erected  by  the 
Dominion  Ornamental  Iron  Company;  the  painting 
was  done  by  Mr.  W.  M.  Weekes,  Toronto ;  the  Mural 
decorations  were  carried  out  by  Mr.  Geo.  Brande, 
Chicago ;  the  fireproofing  was  supplied  by  Mr.  E.  D. 
Hoeffler,  of  Buffalo ;  roofing  and  sheet  metal,  Douglas 
Brothers,  Toronto;  plumbing,  heating  and  ventilating, 
Mr.  Fred  Armstrong,  Toronto;  carpenter  work,  Mr.  A. 
B.  Coleman,  Toronto ;  electric  wiring,  etc.,  the  L.  K. 
Comstock  Company,  Toronto  and  New  York ;  electric 
fixtures,  Messrs.   MacDonald    &    Willson,    Toronto; 


terra  cotta,  the  Atlanta  Terra  Cotta  Company,  New 
Jersey;  enamelled  brick,  .'\merican  Enamel  Brick  Com- 
pany of  New  York;  and  the  marble  and  terazzo  was 
supplied  by  the  Lautz-Dunham  Company,  Limited,  To- 
ronto. The  chairs  were  supplied  by  the  American 
Seating  Company. 

How  Bridges  Expand 

TIJREF.  years  ago  I  made  a  series  of  observations 
of  steel  railway  bridges  erected  on  various 
lines  of  the  New  York,  New  Haven  &  Hart- 
ford Railway,  to  determine  the  action  of  the 
expansion  bearings,  says  a  writer  in  the  Engineering 
News.  The  bridges  on  which  the  observations  were 
made  are  all  relatively  new,  having  been  erected  dur- 
ing the  past  ten  years.  In  all,  45  observations  were 
made,  on  as  many  different  bridges.  Of  these  16  were 
pin-connected  trusses,  varying  in  length  from  182  t>i 
217  feet;  11  were  rivetted  through  trusses,  70  to  145 
feet  in  span;  and  18  were  deck  plate-girder  bridges. 
70  to  1111^2  feet  in  span.  The  winter  temneraturcs 
during  which  observations  were  made  (1910-11)  rang- 
ed from  +  15  to  -F  56  deg.  F.,  and  the  summer  tem- . 
peratures  (the  following  summer)  ranged  from  45  to 
86  deg.  F.  The  variation  from  high  to  low  tempera 
ture  during  a  single  set  of  observations  ranged  from 
18  deg.  change  as  a  minimum  to  54  deg.  chanee  as  d 
maximum. 

To  complete  the  coefficient  of  expansion,  it  was 
necessary  to  know  the  temperature  of  the  bridge  ai 
each  observation.  It  might  be  thought  that  very  pre- 
cise temperature  readings  would  be  necessary,  but  the 
following  observation  indicated  that  this  was  not  the 
case :  a  217-foot  pin-connected  truss  span  was  watch- 
ed while  the  atmospheric  temperature  was  rigidlv 
rising  under  the  warm  rays  of  the  morning  sun.  It 
was  noted  that  a  movement  occurred  at  the  roller 
bearing  for  every  3  to  5  deg.  F.  rise  in  temperature, 
and  whenever  such  a  movement  occurred  there  was  a 
loud  noise.  The  bridge  and  its  bearings  were  in  good 
condition.  It  is  concluded  from  the  observations  that, 
even  under  nearly  ideal  conditions  of  free  movement 
the  expansion  movement  of  a  bridge  does  not  take 
j)lace  smoothly  and  continuously. 


A  mine-fire  gallery  has  been  built  by  the  U.  S. 
Bureau  of  Mines  at  its  Pittsburgh  experiment  station. 
This  is  a  .steel  tube  6H  ft-  in  diameter  and  27  ft.  long, 
laid  in  a  deep  trench,  lined  with  firebrick  and  mineral 
wool,  covered  with  2  ft.  of  earth,  and  with  its  ends 
stopped  by  13-in.  brick  walls.  The  chamber  has  been 
made  as  nearly  air-tight  as  possible  and  insulated 
against  the  escape  of  heat  generated  within.  At  one 
end  is  a  motor-driven  fan  and  air  meter,  while  at  the 
other  is  a  stack  which  can  be  opened  or  closed.  At 
intervals  along  the  top  of  the  gallery  are  small  pipes 
for  withdrawing  samples  of  air  or  gasses  inside,  or  for 
inserting  pyrometers.  The  gallery  will  hold  six  to 
eight  tons  of  coal  when  one-third  full.  It  is  intended 
to  place  different  kinds  of  coal  or  waste  in  the  cham- 
ber and  study  spontaneous  developments  under  vari- 
ous conditions.  Experiments  are  planned  on  control- 
ling fire  by  reducing  air  supplv  or  sealing.  Progres- 
sive changes  in  composition  of  the  gases,  etc.,  will  be 
followed  out  and  temperature  measurements  made  to 
secure  data  for  solving  practical  problems  in  subduing 
mine  fires.  It  is  claimed  that  this  is  the  first  attempt 
to  investigate  this  problem  with  experimental  appara 
tus  on  a  mining  scale  and  with  full  control  of  sur- 
rounding conditions. 
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Gencralaview  of  Kilgard  Fire  Clay  Company's  plant  at  Kilgard,  B.C.    Note  immense  mountain  of  raw  material  in  bacl(ground. 

The  Kilgard  Fire  Clay  Company's  Plant 

at  Kilgard,  B.C. 

(Staff  Article) 


THE  works  of  the  Kilgard  Fire  Clay  Company, 
Limited,  are  situated  in  British  Columbia  at 
Kilgard,  in  Sumas  municipality,  adjoining  the 
international  boundary  line.  Kilgard  is  lo- 
cated on  what  is  at  present  a  branch  of  the  Great 
Northern  Railway,  but  which  will  eventually  be  the 
main  line  of  the  G.  N.  R.  between  Spokane  (Wash.), 
and  Vancouver,  B.C.  The  plant  site  is  on  the  south- 
east side  of  Sumas  Mountain,  about  65  miles  distant 
from  Vancouver.  The  company  have  erected  a  large 
boarding-house  to  accommodate  140  men,  a  store  and 
several  cottages  and  a  small  school  house.  They  have 
secured  a  small  library  from  the  provincial  govern- 
ment, and  are  doing  all  they  can  to  make  their  em- 
ployees comfortable. 

A  small  reservoir  has  been  built  on  the  mountain 
directly  behind  the  town  which  supplies  water  for  the 
works  as  well  as  for  the  town.  It  is  possible  to  secure 
160  pounds  pressure  in  case  of  fire. 

Nature  has  provided  an  inexhaustible  clay  supply 
in  Sumas  Mountain — ranging  in  quality  from  the  high- 
est grade  fire  clays  to  the  red  burning  vitrifying  shales. 
The  clays  lie  in  horizontal  strata  behind  the  factory. 
The  lowest  is  slightly  above  the  plant  so  that  there  is 
gravity  haulage  in  all  cases.  The  strata  vary  in  thick- 
ness from  six  feet  in  the  fire  clays  to  sixty  feet  in  the 
upper  shales.  In  nearly  all  cases  there  is  a  hard  over- 
lying material  which  provides  a  good  roof  for  the 
mining. 

A  main  gravity  3-rail  tram  line  is  located  directly 
behind  the  factory  leading  from  the  crusher  up  to  the 
storage  bunkers.  The  storage  bunkers  are  placed 
above  the  tracks  at  points  conveniently  located  for  the 
mines.  The  tram  line  is  twelve  hundred  feet  long,  and 
has  a  16  per  cent,  grade  at  the  top  which  gradually  de- 
creases to  4  per  cent,  at  the  bottom.  There  is  a  passing 
track  at  the  centre  point.  As  the  system  is  a  three- 
railed  one,  the  passing  track  requires  no  automatic 
switch.  It  has  been  found  after  a  year's  operation 
that  the  system  is  in  every  way  satisfactory.  The 
variation  in  grade  may  lead  to  the  belief  that  it  would 
be  difficult  for  the  loaded  cars  when  they  were  running 
on  the  4  per  cent,  grade  to  pull  the  empties  up  the  16 
per  cent,  grade.  This  is  not  the  case,  however,  as  the 
low  grade  is  at  the  low  end  of  the  system,  and  suffi- 


cient momentum  is  gathered  when  the  loads  are  on  the 
16  per  cent,  grade  to  carry  the  cars  to  the  crusher  or 
low  end.  The  clays  are  delivered  from  the  mines  to 
the  storage  bunkers  on  the  tram  line  in  several  ways. 
Three  mines  are  well  above  the  tram  up  a  steep  hill. 
The  clays  are  dumped  into  a  chute  and  slid  down  to 
the  bunkers.  The  chutes  are  33  per  cent,  grade  and 
steel  lined.  Heavy  bumper  doors  are  located  at  inter- 
vals in  the  chute  to  check  the  speed.  These  are  hung 
on  hinges  from  above.  The  bunkers  are  so  arranged 
with  inclined  bottoms  and  doors  that  the  clay  is  easily 
dumped  into  the  cars  on  the  tram  line.  One  man  can 
operate  the  system  with  ease  and  has  handled  at  the 
rate  of  600  tons  in  ten  hours  allowing  10  per  cent,  for 
loss  of  time. 

One  of  the  best  features  of  this  method  of  clay  de- 
livery is  its  adaptability  to  making  mixtures  of  clays. 
Should  it  be  desired  to  make  a  mix  of  fifty  per  cent, 
of  two  clays,  one  bunker  being  at  the  head  of  the  tram 
line  and  the  second  bunker  at  one-third  of  the  way 
down,  the  operator  will  fill  one  of  his  cars  at  the  up- 
per bunker  and  then  lower  the  two  cars  down  to  the 
other  bunker,  where  a  second  man  will  fill  the  second 
car  with  this  clay.  There  are  two  cars  on  each  track, 
these  two  cars  being  transferred  down  to  the  lower 
end  of  the  line  and  dumped  into  a  hopper  above  the 
crusher.  While  the  cars  are  being  dumped  one  of  the 
empties  at  the  upper  end  is  being  loaded.  Side  dump 
cars  are  used.  The  variation  in  the  tram  grade  lends 
itself  to  this  method  of  mixing  clays,  as  there  is  only 
one  loaded  car  from  the  upper  bunker  down  to  the 
bunker  where  the  second  car  is  filled,  and  it  and  the 
second  car  (which  is  empty)  have  to  pull  the  two 
empties  back  from  the  foot  of  the  line.  During  this 
first  half  of  the  trip  one  load  is  going  down  the  16 
per  cent,  grade  while  the  two  empties  are  coming  up 
the  4  per  cent,  grade. 

(For  a  full  description  of  this  system  see  the 
Transactions  of  the  American  Ceramic  Society,  Year 
1913.  ai-ticle  by  Mr.  E.  H.  Riddle). 

After  the  claj's  are  crushed  they  are  elevated  and 
delivered  to  the  storage  bins  in  the  factory  to  be 
ground.  When  the  clays  are  mixed  on  the  tram  line 
it  is  easy  to  see  how  thoroughly  mixed  they  are  at 
this   stage.     There  is   little  chance  for   error   in   the 
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mixing  process,  as  it  is  not  likely  the  tram  operator 

would  forj^et  to  fill  his  second  car  at  the  halfway 
bunker.  'Jlie  old  method  was  to  mix  the  clays  in  the 
factory  storage  bunkers  in  small  lots,  by  shovels,  etc., 
employing  unskilled  men  who  worked  in  an  out  of  the 
.way  part  of  the  mill.  The  cost  was  not  only  heavier, 
but  chances  for  error  were  much  greater. 
The  Plant 

The  plant  is  located  at  the  edge  of  the  mountain 
with  a  rather  steep  grade  at  the  rear  and  a  slowly  slop- 
ing yard  at  the  front,  which  affords  plenty  of  space 
for  the  kilns  and  yard  storage.  The  spur  track  is  ar- 
ranged at  the  front  of  tlie  yard  and  depressed  so  that 
the  loading  dock  is  on  a  level  with  the  car  floors. 

The  construction  is  frame  of  the  usual  mill  type. 
The  plant  is  designed  for  the  manufacture  of  face  and 
(ire  brick  and  sewer  pipe.  The  machinery  for  the  brick 
is  in  one  end  of  the  building  and  the  sewer  pipe  ma- 
chinery is  located  in  the  other  end  with  the  power 
house  between.  In  front  of  these  are  the  drying  build- 
ings used  for  the  drying  of  sewer  pipe  and  fire  brick. 
The  face  brick  are  dry  pressed  and  dried  in  the  kilns. 
This  part  of  the  building  is  three  hundred  by  eighty- 
five  feet  and  three  and  one-half  storeys  high. 

Machinery 

The  grinding  of  the  clays  for  all  three  departments 
is  done  by  the  same  method.  The  crushed  clay  in  the 
storage  bins  is  let  out  through  the  bottom  into  9-ft. 
dry  pans  where  it  is  crushed  fine  enough  to  pass 
through  slots  3/32-in.  wide  and  one  inch  lon^'.  It 
drops  through  these  slots  into  a  hopper  bottom  which 
leads  to  an  elevator  boot.  These  pans  are  of  heavy 
construction  weighing  about  36,000  poimds  each. 
They  are  round  horizontal  pans  9-ft.  in  diameter  with 
a  12-in.  rim  or  flange  around  them.  The  pans  are  held 
on  and  turned  by  a  6-in.  vertical  shaft  running  up 
through  the  centre  and  supported  on  the  bottom  by  a 
bronze  step,  on  top  of  which  is  a  horizontal  bevelled 
crown  gear  keyed  to  the  vertical  shaft.  This  is  ro- 
tated by  a  vertical  bevel  pinion  on  a  horizontal  shaft. 
The  pan  revolves  at  30  r.p.m.  The  crushing  is  done 
by  means  of  two  mullers  or  crusher  rollers  which  are 
48-in.  in  diameter  and  12-in.  wide.  They  are  very 
heavy,  being  made  of  cast  iron  with  chilled  tires  to 
keep  them  from  wearing.  These  mullers  rest  on  the 
pan  bottom  about  twelve  inches  each  side  of  the  cen- 
ter shaft  and  are  held  in  position  by  means  of  a  shaft 
running  tlirough  them  to  slotted  guides  on  each  side  of 
the  pan.  There  is  a  yoke  in  the  centre  between  the 
two  mullers  around  the  centre  vertical  pan  shaft 
which  hoMs  the  muller  shaft.  As  the  pan  revolves 
the  mullers  also  revolve  as  they  are  resting  on  the 
pan.  Thej'  are  held  in  position  by  their  shaft.  When 
the  clay  is  dumped  in  the  revolving  pan  a  scraper 
guide  in  front  of  each  muller  guides  the  clay  under 
the  muller  where  it  is  crushed.  The  instant  it  passes 
from  beneath  the  muller,  centrifugal  force  throws  it 
to  the  outside  of  the  pan  where  it  is  held  in  by  the 
pan  rim  or  flange.  The  outside  15-in.  to  18-in.  of  the 
pan  bottom  is  full  of  slots,  so  that  the  clay  in  being 
thrown  by  centrifugal  force  from  under  the  mullers 
to  the  pan  rim  passes  over  these  slots  and  all  the  clay 
which  is  sufficiently  fine  drops  through  the  slots  into 
the  hopper  bottom.  The  clay  which  is  too  coarse  and 
goes  to  the  pan  rim  is  again  caught  by  the  second 
scraper  and  guided  imder  the  second  muller  where  it 
is  again  crushed,  etc. 

All  the  fine  clay  which  has  dropped  through  the 
pan  bottom  into  the  hopper  and  elevator  boot  is  lifted 


in  the  ordinary  type  belt  and  bucket  elevator  up  into 
the  screen  room  about  40  ft.  above  the  pans.  The 
clay  passes  in  the  buckets  over  the  head  wheel  of  the 
elevator  and  is  thrown  free  of  the  buckets  on  to  per- 
forated steel  plates.  These  plates  are  four  feet  wide 
and  arranged  in  sets  twenty  feet  long  on  an  incline 
of  40  degrees  from  horizontal.  The  clay  runs  down 
the  screen  and  all  fine  particles  fall  through  the  per- 
foraticjns  while  the  coarse  particles  run  down  the 
plates  to  a  tailings  chute  which  returns  them  back 
to  the  dry  pans  to  be  reground  until  fine  enough  to 
pass  through  the  screen  perforations.  The  clay  which 
has  passed  through  the  screen  perforations  is  caught 
in  a  chute  underneath  and  carried  into  ground  clay 
bunkers.  The  fineness  of  the  screening  depends  upon 
what  the  clay  is  intended  to  be  used  for.  For  making 
fire  brick  the  clay  is  not  screened  at  all,  while  for  face 
brick  (dry  pressed)  it  is  screened  through  perfora- 
tions 3/32-in.  in  diameter.  For  sewer  pipe  the  size  of 
grain  varies  with  the  size  of  pipe  to  be  made.  The 
finer  the  better  for  securing  a  dense  body,  but  if  the 
clay  is  too  fine  it  requires  a  longer  time  to  burn  it. 
The  general  practice  is  to  use  fine  clay  in  the  small 
■pipe  which  have  thin  walls  and  a  coarser  clay  in  the 
larger  pipe  with  thicker  walls.  As  stated  above  all 
clays  go  through  the  same  process  to  this  stage  and 
then  receive  different  treatments  from  now  forward, 
the  treatment  depending  on  the  class  of  ware  to  be 
manufactured. 

Sewer  Pipe 
The  ground  clay  bunkers  for  the  sewer  pipe  depart- 
ment are  built  on  the  second  floor  of  the  factory  and 
arranged  with  hopper  bottoms  so  that  the  clay  can  be 
taken  out  by  gravity.  Directly  under  the  bins  are 
the  wet  pans  arranged  in  tandem.  These  pans  are 
very  similar  to  the  dry  pans  described  above  with  the 
follow  ing  exceptions.  They  are  eight  feet  in  diameter 
instead  of  nine  and  have  solid  bottoms,  i.e.,  no  screen 
plates  in  them,  and  the  mullers  are  about  half  as  wide 
as  those  in  the  dry  pans.  These  pans  are  used  for 
tempering  the  clay,  that  is,  mixing  it  with  water  in 
sufficient  amount  to  form  a  plastic  mass  stiff  enough 
to  be  worked  or  modelled  by  hand.  The  method  of 
mixing  the  clay  and  water  is  to  let  about  two  hun- 
dred pounds  of  clay  drop  into  the  revolving  pan  and 
at  the  same  time  open  the  valve  and  let  in  sufficient 
water.  The  amount  of  water  is  determined  by  practice 
only  and  depends  on  the  skill  of  the  operator.  The 
reason  of  this  is  that  the  character  of  the  clays,  size 
of  grain,  amount  of  moisture  in  the  ground  clay,  etc., 
all  effect  the  amount  of  water  required  and  these  are 
all  variables.  The  clay  revolving  with  the  pan  is 
caught  by  the  scraper  guides  and  forced  under  the 
mullers  and  so  on  around  the  pan.  The  scrapers  are 
arranged  so  that  they  not  only  guide  the  clay  under 
the  mullers  but  also  turn  it  over  as  a  plough  does. 
Tiii.s  constant  turning  and  kneading  soon  thoroughly 
mixes  the  clay  and  water  and  develops  plasticity,  the 
amount  depending  on  the  character  of  the  clay  and  the 
length  of  time  the  charge  is  left  in  the  pan.  The 
amount  of  water  required  makes  the  claj'  wet  enough 
to  form  balls  which  do  not  stick  and  are  stiff  enough 
to  go  to  the  outside  of  the  pan,  being  driven  by  centri- 
fugal force.  The  charge  is  taken  from  the  pan  by 
means  of  a  shovel,  ^his  shovel  is  about  ten  feet  long 
and  is  held  over  the  top  of  the  pan  on  a  universa": 
jointed  fulcrum.  The  fulcrum  is  about  three  feet 
from  the  shovel  end  of  the  shovel  and  holds  it  in  such 
a  way  that  the  operator  can  lift  up  the  handle  end  and 
the  scoop  will  dip  down  into  the  pan  just  inside  the 
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[rim.  The  pan  revolves  against  the  shovel  point  so 
Ithat  when  it  is  lowered  into  the  pan  the  clay  runs 
ttipon  to  the  shovel.  When  it  is  filled  the  opeiator 
fpulls  down  on  the  handle  lifting  the  shovel  of  clav 
iup  out  of  the  pan,  and  then  by  pushing  the  handle  m 
[towards  the  pan  and  giving  it  a  turn,  he  can  throw 
the  clay  over  the  pan  rim  into  a  hopper  which  carries 
the  tempered  clay  into  an  elevator  boot. 

As  mentioned  above  there  are  two  pans  arranged 
in  tandem.  They  are  placed  in  line  and  far  enough 
apart  so  that  the  rims  are  about  three  feet  apart  at 
the  nearest  point.  The  hopper  is  between  the  two 
and  can  be  used  for  both.  The  pans  revolve  in  oppc;- 
site  directions  and  the  operator  stands  at  the  edge  of 
the  hopper  between  the  pans  and  both  pans  revoKc 
toward  him.  Each  pan  has  a  shovel  attached.  fn 
operating  the  pans  are  filled  and  emptied  alternately 
so  that  while  one  pan  is  being  charged  the  other  is 
being  emptied  and  no  time  is  lost  in  the  operation. 
The  tempered  clay  which  falls  into  the  elevator 
boot  is  caught  up  on  flat  buckets  and  lifted  up  about 
forty  feet.  The  buckets  being  ori  a  belt  which  is 
sufficiently  off  the  perpendicular,  i.e.,  leaning  back  far 
enough  so  that  the  clay  will  not  roll  off  the  flat  buck- 
ets. The  elevator  dumps  the  clay  onto  the  storage 
feeder  belt  which  is  a  24-in.  belt  about  twenty  feet 
long  with  side  boards  so  that  a  large  quantity  of  clay 
can  be  stored  on  it.  It  is  arranged  with  power  drive 
controlled  by  an  operator  who  can  move  it  at  will  so 
as  to  distribute  the  clay  along  the  belt  as  well  as  to 
unload  the  clay  from  'the  far  end  as  the  clay  is  re 
quired  for  further  operations. 

From  here  the  clay  goes  to  the  sewer  pipe  press. 
The  press,  which  is  known  as  the  one  rod  type,  stands 
three  and  a  half  storeys  high.  It  is  made  up  of  two 
direct  connected  cylinders  known  as  the  steam  and 
mud  cylinders.  The  steam  cylinder  is  on  top  and  the 
mud  cylinder  beneath,  the  space  between  the  two  be- 
ing about  four  feet.  They  are  supported  on  a  heavy 
steel  frame  and  held  high  enough  so  that  the  bottom 
of  the  mud  cylinder  is  even  with  the  ceiling  of  the  sec- 
ond storey.  The  steam  cylinder  has  a  diameter  of 
44  inches  and  a  60-in.  stroke,  while  the  mud  cylinder 
is  21-in.  in  diameter.  The  rod  is  very  heavy  and  has 
a  plunger  on  the  lower  end  of  the  diameter  of  the  mud 
cylinder.  When  the  piston  head  is  lifted  to  the  high 
end  of  the  steam  cylinder  the  plunger  is  about  18  in. 
above  the  top  of  the  mud  cylinder,  thus  leaving  it 
wide  open.  A  chute  is  built  from  the  end  of  the  stor- 
age feeder  belt  leading  down  into  the  mud  cylinder. 
The  feeder  belt  is  placed  high  enough  so  that  the  chute 
is  sufficiently  steep  for  the  clay  to  roll  from  it  when 
pushed  off  the  end,  down  into  the  mud  cylinder.  Thi.s 
operation  is  controlled  by  the  operator  who  also  con- 
trols the  distribution  of  clay  along  the  belt,  as  des- 
cribed above.  Just  enough  clay  is  let  into  the  cylinder 
to  fill  it  up.  When  filled,  the  pressman,  who  stands 
on  the  second  floor,  controls  the  steam  valve  of  the 
cylinder  by  means  of  a  lever,  turns  the  steam  into 
the  cylinder  above  the  piston  head  and  forces  the  rod 
down,  thus  pushing  the  plunger  and  clay  down  into 
the  mud  cylinder.  The  mud  cylinder  is  so  constructed 
that  different  dies  can  be  put  on  the  bottom  of  it.  A 
different  die  is  used  or  each  size  of  pipe. 

Sewer  pipe  dies  consist  of  three  pieces,  known  as 
tlie  "bell,"  the  "former"  and  the  "outside"  die,  which 
not  only  determines  the  shape  of  the  outside  of  the 
pipe,  but  also  makes  the  socket  when  the  former  is 
fitted  in.    The  bell  is  a  bell  shape  casting  whose  ex- 


treme outside  diameter  is  the  size  of  the  inside  of 
pipe.  This  bell  is  held  up  in  the  press  on  a  stem  which 
is  fastened  directly  under  the  centre  of  the  mud  cylin- 
der by  means  of  a  three-legged  spider,  the  spider  legs 
reaching  out  from  the  centre  and  cast  into  a  ring  bolt- 
ed on  the  nozzle  of  the  mud  cylinder.  These  spider 
legs  are  made  as  thin  as  possible  and  have  vertical 
corrugations.  These  corrugations  are  hardly  notice- 
able at  the  top  of  the  legs  but  are  so  pronounced  at 
the  lower  edge  that  they  form  a  wavey  knife  edge.  This 
is  done  so  that  the  clay  passing  down  through  the  ma- 
chine under  pressure  and  passing  by,  these  spider  legs 
is  roughened  up  to  such  an  extent  that  it  will  reunite 
directly  under  the  legs  to  form  a  solid  mass  again. 

The  outside  die  is  bolted  on  to  the  ring  and  tapers 
from  that  diameter  gradually  in  to  a  ring  the  size  of 
the  outside  of  the  pipe  proper.  This  point  is  directly 
in  horizontal  line  with  the  end  of  the  bell.  Looking 
up  from  beneath,  the  position  of  the  bell  and  outside 
are  such  that  the  orifice  formed  is  the  exact  shape  of 
the  main  body  of  the  pipe  without  the  socket.  When 
the  clay  is  forced  down  through  this  opening  it  is  in 
the  form  of  a  pipe.  In  order  to  form  the  socket  on  the 
pipe  the  outside  die  continues  below  the  end  of  the 
bell  but  the  opening  expands  out  and  forms  a  shoulder 
the  width  of  the  outside  of  the  socket  and  then   re- 


Close  view  of  Kilgard  plant,  showing  detail  of  l(iins. 

mains  at  this  diameter  and  extends  down  the  length 
of  the  outside  of  the  socket.  In  order  to  form  the  in- 
side of  the  socket  there  is  a  rod  directly  beneath  the 
centre  of  the  bell  which  slides  up  and  down  in  guides 
under  the  floor.  This  former  rod,  as  it  is  called,  is 
counterbalanced  and  controlled  by  the  pressman  by 
means  of  a  belt  driven  friction  pulley.  Sitting  on  the 
top  of  the  rod  is  the  third  part  of  the  die  or  the  former. 
This  former  is  the  exact  shape  of  the  inside  of  the 
socket  and  is  made  with  projecting  lugs  so  that  when 
it  is  lifted  up  against  the  bell  these  lugs  are  pushed  in- 
to hooks  on  the  outside  die.  This  locks  the  whole 
die  together  and  leaves  a  space  on  the  inside  which  is 
the  exact  shape  of  the  socket  of  the  pipe. 

When  this  is  locked  the  operator  again  throws  his 
steam  on  top  of  the  piston  head  and  pushes  it  and  the 
plunger  down,  thus  forcing  the  clay  in  the  mud  cylin- 
der down  into  the  locked  die.  There  is  a  I'ow  of  issue 
holes  in  the  former  which  permit  the  air  to  be  forced 
out  as  the  clay  is  forced  in  and  the  clay  is  allowed  to 
continue  to  be  pushed  in  the  die  until  it  also  issues  out 
through  the  issue  holes,  thus  indicating  that  the  socket 
is  formed.  The  pressure  is  then  released  by  cutting 
oflf  the  steam  pressure,  the  former  unlocked  by  twist- 
ing it  in  the  rod  and  the  pressure  again  applied.  This 
pressure  pushes  the  former  rod  down  at  the  same  time 
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pushing  the  clay  out  of  the  die  through  the  orifice 
formed  by  the  bell  and  throat  of  the  outside  of  the 
die,  thus  making  the  rest  of  the  pipe.  This  pressure 
is  maintained  until  the  pipe  is  the  desired  length, 
when  it  is  stopped.  The  former  is  pushed  on  down, 
leaving  the  socket  clear  and  a  socket  board  is  placed 
in  the  socket.  This  board  is  held  by  two  men  called 
"turners,"  and  the  pipe  is  then  cut  from  the  die  at  the 
top.  It  is  then  placed  in  front  of  the  press  on  a  bench 
and  cut  to  length  with  a  piano  wire  cutter  supported 
from  above,  on  a  pipe  with  a  forked  bottom,  the  wire 
being  stretched  on  the  ends  of  the  two  prongs.  When 
cut  the  turners  turn  the  pipe  so  that  the  spisket  end 
is  down,  and  put  it  on  a  drying  board  on  a  truck.  All 
sizes  of  pipe  from  4-in.  to  24-in.  are  made  in  this  man- 
ner by  using  the  different  sized  dies.  In  nearly  every 
case  the  turning  has  to  be  done  differently  on  account 
of  the  differing  weights.  For  example,  a  4-in.  pipe 
weighs  about  19  pounds,  while  a  24-in.  pipe  weighs 
500  pounds  at  the  press.  The  large  pipe,  18-in.  and 
up,  are  turned  on  floor  cradles  while  the  16-in.  to  10- 
in.  are  turned  on  bench  cradles  and  the  8-in.  and  less 
turned  by  hand.  It  is  not  unusual  to  turn  out  two 
miles  of  four-inch  or  2,000  feet  of  24-inch  pipe  in  a 
day's  run  (10  hours). 

As  the  above  description  shows,  the  processes  from 
the  tempering  of  the  clay  on  are  intermittent  and  de- 
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Crusher  plant  where  all  clays  are  received  into  the  factory.    The  trestle 
shown  is  a  tram  line  from  clay  mines. 

pend  a  good  deal  on  the  skill  of  the  men.  The  mud 
cylinder  of  the  pipe  press  has  to  be  charged  regularly 
and  this  is  done  by  lifting  the  plunger  clear  of  the  mud 
cylinder  and  refilling  with  clay  from  the  storage  feed- 
er belt.  Large  pipe  sometimes  require  the  mud  cylin- 
der to  be  filled  twice  to  make  one  pipe,  with  one  charge. 
There  are  many  minor  details  of  the  press  of  great  im- 
portance, such  as  the  steam  die  hoist  used  in  lifting 
the  heavy  dies  into  place  when  changing  from  one  size 
to  another,  the  cutter,  etc. 

When  the  press  is  operating  at  full  speed  the  ex- 
haust steam  is  a  tremendous  item.  In  most  plants 
this  is  wasted  but  in  the  Kilgard  plant  the  exhaust  i.s 
received  in  a  large  tank  and  distributed  through  the 
building  in  the  dryer  coils  and  is  sufficient  to  heat  the 
entire  building  when  the  press  is  running.  Live  steam 
is  used  at  night. 

The  drying  of  the  pipe  is  a  very  important  opera- 
tion, and  with  the  clays  used,  can  be  carried  on  com- 
paratively quickly.  When  the  pipe  leaves  the  press 
they  are  put  on  the  dry  floors  in  rows  and  the  heat 
is  put  in  the  coils  in  the  ceiling  so  as  to  dry  the  pipe 
from  the  top  or  socket  end  down.  It  is  done  this  way 
so  that  the  sockets  will  be  hard  enough  to  turn  the 


pipes  over  while  the  spigot  end  is  still  damp  to  allow 
being  fettled.  As  the  drying  continues,  more  heat  is 
turned  on  and  kept  on  until  the  pipes  are  bone  dry. 
This  requires  anywhere  from  two  to  seven  days,  de- 
pending on  the  size  of  the  pipe. 

The  drying  system  is  a  very  important  and  ex- 
pensive piece  of  construction  and  is  a  thoroughly  com- 
plete piece  of  work  at  Kilgard.  The  coils  are  arranged 
so  as  to  be  controlled  individually  and  they  are  made 
up  of  the  live  and  return  headers  with  direct  connect- 
ed 1^-in.  pipe  18-in.  centres  on  the  lower  floors  and 
30-in.  centres  on  the  upper  floors.  These  headers  are 
16  ft.  long  and  the  coils  from  30  to  50  feet.  The  live 
.steam  headers  are  fed  with  steam  from  both  sides  by 
main  feeders  leading  from  the  exhaust  tank  as  des- 
cribed above. 

The  return  of  the  water  is  accomplished  by  the  use 
of  a  vacuum  pump  and  Dunham  Blast  Traps  which 
permit  the  pump  to  suck  out  only  the  water  and  air. 
They  act  almost  immediately  and  are  very  satisfac- 
tory. From  the  vacuum  pump  the  water  goes  into  a 
separating  tank  where  the  air  and  water  are  separated 
and  the  water  flows  into  a  hot  well  receiver  from  which 
it  is  pumped  back  to  the  boiler.  Wherever  this  sys- 
tem is  used  a  thoroughly  good  oil  separator  should  be 
employed.  The  dry  pipe  are  ready  for  setting  in  the 
kilns  and  burning. 

The  plant  is  equipped  with  six  thirty-six-foot  in- 
side diameter  down  draft  sewer  pipe  kilns  and  two 
more  will  no  doubt  be  added  shortly.  The  burning  of 
any  clay  wares  is  of  vital  importance  to  the  manufac- 
turer and  the  kilns,  as  well  as  the  burning,  should  be 
studied  with  extreme  care. 

At  Kilgard  the  kilns  are  arranged  in  batteries  of 
four  with  one  stack  between  them.  The  object  in  this 
is  that  the  stack  will  always  be  warm  so  that  when  a 
cold  kiln  is  lighted  it  will  have  the  warm  stack  to  help 
out  the  draft  at  the  start.  The  kilns  are  circular  and 
have  fourteen  fire  boxes  around  them  with  horizontal 
grate  bars.  The  fire  boxes  extend  through  the  walls 
of  the  kilns  so  that  the  coal  is  shovelled  in  the  doors 
outside  and  the  heat  created  passes  up  into  the  kilns. 
Directly  around  the  fire  boxes  inside  the  kilns  is  a 
brick  wall  with  an  opening  at  the  top  so  that  all  the 
heat  coming  from  the  boxes  goes  right  up  to  the  top 
of  the  kilns.  These  walls  are  known  as  bags  and  not 
only  throw  the  heat  up  but  also  protect  the  ware  di- 
rectly in  front  from  too  severe  heat  treatment.  The 
walls  of  the  kilns  are  about  ten  feet  high  outside  and 
seven  feet  inside.  At  this  point  the  crowns  start  to 
turn  and  form  the  roofs.  They  take  the  form  of  an 
arc  and  the  crowns  are  about  15  feet  above  the  floor 
at  the  centre.  The  floors  are  made  of  perforated  or 
checker  brick  supported  with  walls  running  parallel 
across  the  kiln  and  about  15  in.  high.  These  walls 
form  flues.  Beneath  the  brick  floor  on  which  these 
walls  rest  is  another  set  of  flues  which  radiate  out 
from  a  centre  well  hole.  There  are  fourteen  of  these 
radial  flues,  one  between  each  fire  box.  Opening  up 
from  the  flues  at  about  three  places  are  openings  into 
the  upper  part  of  the  kiln.  From  the  well  hole  there 
is  a  main  flue  about  three  feet  square  which  leads  to 
the  stack.  This  flue  is  nearly  eight  feet  under  ground. 
All  these  flues  and  openings  are  proportioned  accord- 
^  ing  to  equivalent  areas  and  the  distances  from  the 
^  main  flue,  etc.  When  the  fires  are  lighted  the  heat 
will  rise  up  in  the  kilns  from  the  boxes  through  the 
bags  and  then  be  sucked  down  through  the  perforated 
floor  into  the  radial  flues,  then  to  the  well  hole,  through 
'  the  main  flue  and  up  into  the  stack.    It  is  easily  seen 
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that  it  requires  considerable  draft  to  create  this  long 
down  draft  and  hence  the  advantage  of  having  four 
kilns  to  one  stack  so  as  to  keep  it  warm.  The  stack 
is  also  divided  into  four  parts  so  as  to  keep  eacli  kiln 
independent.  This  is  necessary,  as  when  a  kiln  gets 
hot,  so  much  draft  is  created  that  it  completely  uses 
up  all  the  available  part  of  the  stack  and  acts  as  a 
damper  to  the  cooler  kilns  and  retards  their. burning 
instead  of  helping  it  out,  if  the  divisions  are  not  in  the 
stack. 

1  he  ware  is  brought  out  of  the  building  by  means 
of  gravity  elevators  which  let  the  truckloads  of  pipe 
down  from  the  upper  floors.  It  is  then  wheeled  mto 
the  kilns  and  placed  in  rings  around  the  kiln  starting 
at  the  outside  and  working  towards  the  centre,  always 
leaving  a  backing  out  space  in  front  of  the  door.  Tlie 
pipe  are  placed  one  on  top  of  the  other  four  high  for 
pipe  tVv'O  feet  long,  and  three  high  for  pipe  two  and  a' 
half  feet  long.  All  bottom  pipe  are  set  on  rings  of  the 
unfired  clay  made  of  sections  of  pipe  and  are  always 
the  same  diameter  as  the  pipe  placed  on  them.  The 
reason  for  this  is  that  the  pipe  shrink  in  burning  and 
the  bottom  pipe  Vvith  the  weight  of  the  other  pipe  on 
top  is  so  heavy  that  if  it  was  setting  on  the  bottom 
made  of  fired  brick  with  the  shrinkage  all  out,  it  would 
be  bound  to  crack  in  trying  to  shrink.  By  placing  on 
these  short  rings  they  do  the  cracking  and  leave  the 
pipe  in  good  shape.     The  rings  are  about  3  in.  high. 

Coal  is  used  for  the  sewer  pipe  burning,  while  for 
the  burning  of  face  brick  and  hre  brick,  fuel  oil  is  em- 
ployed. The  brick  are  set  in  four  rectangular  down 
draft  kilns,  each  with  a  holding  capacity  of  about  160,- 
000  brick.  These  kilns  are  arranged  with  a  row  of 
fire  boxes  down  each  side  and  doors  at  each  end.  They 
are  arched  over  from  side  to  side  to  form  the  crowns 
and  are  16  feet  across  inside  and  72  feet  long.  The 
crown  arch  starts  at  about  7  feet  from  the  floors,  and 
is  14  feet  high  in  the  middle.  The  fuel  oil  is  sprayed 
into  the  kilns  through  atomizer  burners,  using  steam 
as  an  atomizer.  These  are  known  as  Schur's  burners 
and  are  manufactured  in  Los  Angeles,  Cal.,  where  oil 
burning  is  carried  on  very  extensively.  The  oil  burn- 
ing system  has  proved  to  be  not  only  cheaper  per  equi- 
valent unit  than  coal,  but  the  labor  and  trouble  saving 
is  marked,  being  in  the  ratio  of  about  as  two  is  to 
seven.  In  addition,  the  quality  of  heat  generated  by- 
oil  produces  a  much  superior  and  more  e\en  colored 
product. 

Face  brick  are  manufactured  on  a  four-mould  dry 
press  at  the  Kilgard  plant  with  a  capacity  of  24,000 
brick  every  ten  hours.  An  average  daily  output  of 
20,000  brick  is,  however,  considered  satisfactory.  The 
output  of  the  plant  consists  of  white,  bufi:  and  red 
burning  face  brick,  fire  brick,  blocks  for  coke  ovens, 
and  special  fire  claj'  shapes,  and  sewer  pipe.  The  ma- 
chinery installed  at  Kilgard  was  purchased  as  far  as 
possible  from  Canadian  manufacturers,  but  some  of  it 
had  to  be  secured  of  necessity  from  the  United  States. 
All  the  dry  and  wet  pans,  and  the  four-mould  brick 
press  equipment  were  supplied  by  the  Berg  Machinery 
Company,  of  Toronto,  Ont.  The  sewer  pipe  press, 
storage  feeder,  elevators,  trucks,  rockers,  cradles,  etc., 
for  handling  sewer  pipe,  were  supplied  by  the  Steven- 
son Company  of  Wellsville,  Ohio.  The  entire  plant  is 
driven  by  individual  motors,  all  of  which  were  supplied 
by  the  Canadian  Westinghouse  Company,  of  Hamil- 
ton, Ont.  The  plant  is  equipped  with  the  following 
motors  :  seven  50  h.p. ;  one  35  h.p. ;  one  25  h.p. ;  two  12 
h.p. ;  two  10  h.p.;  four  5  h.p. 


Electric  current  is  furnished  by  the  Western  Can- 
ada Power  Company  from  their  Stave  Falls  power 
plant,  which  is  located  about  20  miles  north  of  Kil- 
gard. The  Kilgard  Fire  Clay  Company's  plant,  which 
started  operating  in  September,  1913,  was  financed  by 
local,  Vancouver  and  English  capital,  and  represents 
an  investment  of  approximately  $300,000.  '1  he  con- 
struction of  the  entire  plant  as  well  a»  the  working 
out  of  the  different  mixtures,  systems,  and  the  com- 
mencement of  actual  operations,  was  under  the  super- 
vision of  Mr.  F.  H.  Riddle,  a  well-known  ceramic  en- 
gineer, who  has  had  considerable  practical  experience 
in  the  clay  industries.  Prior  to  his  connection  with 
the  Kilgard  Company,  Mr.  Riddle,  for  a  number  of 
years,  acted  in  an  advisory  capacity  with  the  American 
Sewer  Pipe  Company,  of  Akron,  Ohio,  where  he  was 
engaged  principally  in  the  manufacture  of  brick,  sewer 
pipe  and  hollow  wares.  He  has  been  a  member  of 
the  American  Ceramic  Society  for  several  years  past. 


Brick  Pavements  as  an  Investment* 

RECENTLY  I  observed  the  revenue  from  two 
separate  farms  of  three  hundred  and  twenty 
acres  each,  located  in  the  corn  belt  of  Illinois 
— one  at  the  end  of  a  four-mile  brick  paved 
road  and  the  other  at  the  end  of  a  four-mile  mud  road. 
These  farms  should  produce  under  the  ordinary  rota- 
tion of  crops  annually  two  hundred  and  eighty  tons  of 
corn,  eighty  tons  of  oats,  and  one  hundred  and  twenty 
tons  of  hay,  or  four  hundred  and  eighty  tons  in  the  ag- 
gregate to  be  delivered  over  four  miles  of  roadway. 
On  the  brick  road  there  has  been  deUvered  eleven  tons 
of  grain  in  one  trip  by  one  team,  using  five  wagons, 
while  on  the  earth  road  two  tons  were  ail  that  could  be 
delivered  by  a  similar  team.  The  haul  being  four  miles 
in  both  cases,  and  as  they  could  make  three  trips  a  day, 
twenty-four  miles  team  travel,  the  team  on  the  earth 
road  could  deliver  six  tons  a  day  at  a  cost  for  team  and 
wagon  of  $4.50,  thus  making  a  cost  of  75  cents  a  ton 
for  the  four-mile  haul.  On  the  brick  road  the  delivery 
was  33  tons  a  day  at  a  cost  of  19.7  cents  a  ton  on  a  four- 
mile  haul — a  difference  of  55  cents  a  ton  in  the  cost  of 
delivery  in  favor  of  the  brick  road,  or  a  dilTerence  in 
cost  of  $264  on  the  480  tons  delivered.  This  is  only  a 
small  per  cent,  of  the  actual  loss  to  the  farmer  living 
on  the  earth  road,  as  he  has  had  to  sell  his  grain  at  a 
time  when  the  roads  were  in  condition  that  it  could  be 
delivered  without  regard  to  the  price  of  his  product. 
From  actual  experience  it  has  been  demonstrated  that 
this  would  represent  a  loss  of  $1.50  a  ton  on  corn,  $2.50 
a  ton  on  oats,  and  $5.00  a  ton  on  hay,  making  a  loss  in 
the  aggregate  of  $920  on  account  of  not  being  able  to 
deliver  at  the  best  market  price.  This  with  the  loss  in 
cost  of  delivering  makes  $1,184,  or  10  per  cent,  on  an 
investment  of  $11,840,  an  increase  in  value  of  $36  an 
acre  on  his  320-acre  farm.  This  represents  the  invest- 
ment in  a  nine  foot  brick  highway  that  has  cost  the 
tax  payers  of  the  township  $10,000  a  mile;  or  if  all  of 
the  principal  highways  of  the  township  could  be  im- 
proved, would  only  represent  a  tax  on  all  of  the  prop- 
erty, or  $10  an  acre.  These  brick  roads  are  not  a  lia- 
bility ;  they  are  an  asset.  They  don't  cost  you  money 
— they  make  you  money.  It  isn't  a  question  of  whether 
you  can  afford  brick  roads — the  question  is,  how  can 
you  get  money  enough  together  to  do  without  them. 
Bad  roads  are  expensive.  The  most  expensive  road 
is  the  one  you  cannot  use. 

The  cost  of  a  brick  road  ten  feet  in  width  at  $1,100 

•Extract  of  paper  by  W.  T.  Blackburn.  Paris,  111. 
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per  foot  in  width  per  mile  as  compared  with  the  roads 
being  built  of  other  materials  at  a  cost  of  $550  per  foot 
ill  widtli  per  mile  at  the  end  of  a  twenty-year  period  has 
been  demonstrated  to  be  less  expensive  after  adding 
to  tlie  original  cost  in  each  instance  hve  per  cent,  on 
original  cost  together  with  tlie  maintenance  in  either 
case  for  the  twenty-year  period,  i  his  does  not  take 
into  account  the  expense  and  inconvenience  due  to  the 
repairs  and  re-suriacing  of  the  cheaper  roadway,  nor 
does  it  give  credit  to  the  brick  road  tor  being  in  a  ser- 
viceable condition  at  all  times  for  the  twenty-year 
period.  Many  brick  streets  that  have  withstood  the 
the  trafific  and  the  effect  of  the  elements  for  more  than 
twenty  years  are  in  perfect  condition  to-day. 

It  has  been  said  by  a  prominent  authority  that 
"the  life  of  a  well-constructed  brick  pavement  cannot 
be  estimated  with  any  great  degree  ot  exactness :  first, 
because  the  traffic  conditions  are  constantly 
changing;  and  second  because  no  brick  pave- 
ment which  has  been  constructed  in  accordance  with 
the  best  modern  practice  has  yet  worn  out.  The 
amount  of  wear  sustained  by  given  pavements  dur- 
ing comparatively  long  periods  of  years  has  been  de- 
termined in  several  instances,  but  periods  of  years 
has  been  determined  in  several  instances,  but  has 
usually  been  so  small  as  to  make  the  probable  term 
of  service  appear  almost  indefinite." 

From  such  evidence  we  may  conclude  that  the  pro- 
perly-constructed brick  road  is  entitled  to  a  life  of 
twenty  years  without  repair,  or  a  period  long  enough 
to  allow  us  to  forget  that  the  original  construction 
ever  cost  anything.  The  original  cost  is  as  far  as 
many  of  us  can  see.  Benefits  are  too  seldom  looked 
into.  We  are  inclined  to  complain  of  taxation  as  a 
burden  instead  of  a  blessing  and  the  real  foundation 
of  our  civilization.  The  greatest  assets  of  the  most 
substantial  nature  are  transportation  and  agriculture. 
Neither  can  be  fully  developed  without  the  other. 

The  total  tonnage  drawn  over  the  highway  at  this 
time  may  be  quite  small,  but  upon  the  improvement 
and  development  of  the  road  and  the  resources  of  the 
country,  the  tonnage  may  be  increased  many  tons. 
While  the  requirements  of  to-day  may  be  only  ten  to 
twenty  tons,  these  improved  conditions  have  caused 
this  road  to  become  a  main  highway,  with  from  twO 
hundred  to  three  hundred  vehicles  a  day,  many  of 
them  three  to  six-ton  trucks.  Not  only  should  the 
improvement  be  made  to  care  for  the  present  traffic, 
but  to  provide  for  a  far  greater  traffic,  not  only  in  the 
number  of  vehicles  but  in  their  character.  The  traf- 
fic which  was  once  only  local,  confined  to  teams  from 
a  few  of  the  neighboring  towns  ^nd  villages,  has  be- 
come inter-state,  and  almost  national  in  character. 

Such  roadways  should  have  a  firm  unyielding- 
foundation.  The  drains  should  be  brick  so  that  the 
water  will  not  remain  in  side  ditches  or  be  held  in  the 
sub-soil  higher  than  within  eighteen  inches  of  the 
wearing  surface.  Upon  the  foundation  it  has  been 
found  necessary  to  provide  a  sand-cushion  of  suffi- 
cient depth  to  compensate  for  the  irregularities  in  the 
base  and  "the  difference  in  the  depth  of  the  units  used 
in  the  wearing  surface.  This  cushion  may  be  of  a 
specified  depth  from  one  to  two  inches,  preferably  not 
more  than  one  and  one-half  inches.  The  most  import- 
ant feature  is  that  this  sand-cushion  should  be  made 
firm  and  evenly  compacted,  that  the  bricks  may  rest 
thereon  without  imbedding  them,  as  the  space  be- 
tween the  bricks  should  be  left  open  to  receive  the 
bonding    material.      The   specifications    should    make 


provision  for  the  character  of  sand  to  be  used  and  the 
proper  preparation  of  the  sand  bed.  The  material  for 
the  wearing  surface  should  be  of  such  a  character  as 
to  withstand  the  action  of  the  elements  for  all  time. 
Tile  material  should  be  of  such  character  and  should 
be  placed  in  the  roadway  in  such  a  manner  as  to  offer 
the  least  resistance  to  travel.  The  surface  should 
be  made  smooth,  and  so  bonded  together  as  to  be- 
come monolithic.  Proper  specifications  should  pro- 
vide that  the  bonding  material  should  surround  every 
unit,  and  that  this  bond  should  be  of  a  permanent  and 
enduring  character. 

These  highways  should  be  so  improved  that  they 
will  require  the  minimum  of  maintenance  and  last  in 
a  serviceable  condition  longer  than  the  life  of  the  bond 
issue  created  to  provide  for  their  investment. 


A  portable  crane-controlling  device  which  is  in 
use  at  the  docks  of  the  Manchester  Ship  Canal  Com- 
pany, at  Manchester,  Eng.,  enables  a  cargo-handling 
crane  to  be  controlled  by  an  operator  standing  near  the 
work  instead  of  riding  on  the  crane.  The  controller 
weighs  about  7  lb.  and  is  hung  from  the  operator's 
shoulders ;  two  handles  govern  the  lifting,  lowering 
and  swinging  movement.  From  the  controller  switch 
an  armored  cable  leads  to  the  crane  ring  and  to  a  set 
of  small  collector  rings,  the  motors  being  operated 
through  a  system  of  controllers.  By  means  of  this  ap- 
pliance the  discharge  and  loading  of  ship's  cargo  can 
be  performed  more  rapidly  and  safely  than  under  the 
ordinary  system.  The  crane  operator  can  stand  at  the 
ship  hatchway,  more  about  freely  and  keep  in  sight 
and  control  of  the  load  from  the  time  it  leaves  the 
bottom  of  the  hold. 


Buoys  of  reinforced  concrete  built  for  Kingston, 
Jamaica,  weigh  each  about  5  tons,  carry  about  one 
ton  of  ballast,  and  are  said  to  cost  a  little  less  than  half 
as  much  as  steel  buoys  of  the  same  size.  The  buoys 
are  cylindrical  in  shape,  with  the  bottom  concaved  to 
give  protection  to  the  mooring  chain  eye  bolt.  The 
sides  have  curved  horizontal  ribs,  with  bottom  rein- 
forced bars  built  up  inside  the  shell,  and  waterproof 
cement  on  the  outside  and  inside  builds  up  the  total 
thickness  of  the  sides  to  3  inches.  The  top  is  a  solid 
slab,  with  reinforcement  extended  down  the  side.  A 
temporary  manhole  serves  for  removing  the  interior 
centering  and  for  convenience  in  lowering;  but  its 
cover  is  sealed  in  place  when  the  work  is  finished.  As 
water  sometimes  leaks  in  during  the  first  few  days  a 
buoy  is  in  use,  a  pump  hole  with  brass  screw  cap  is 
provided. 


Mining  material  for  the  manufacture  of  lime  from 
the  bottom  of  the  sea  is  one  of  the  unique  sights  on 
the  island  of  Martinique,  French  West  Indies.  The 
bulk  of  the  lime  used  on  the  island  is  manufactured 
from  madreporic  stone,  or  reef  coral  so  mined.  It  is 
of  good  quality  when  made  with  care.  Procuring  th? 
material  for  makinr  lime  would  appear  to  be  a  mos 
hazardous  employment.  The  reefs  from  which  tii,: 
coral  rock  is  taken  are  in  the  bay,  ful''-  a  mile  from 
shore.  Small  dugouts  are  floated  over  the  reef  and  th  : 
coral  brought  up  from  the  bottom  by  hooks  or  grap- 
nels attached  to  poles  12  to  14  feet  long.  The  boats 
are  loaded  until  but  a  few  inches  of  the  sides  are  above 
water.  It  requires  both  skill  and  experience  to  load 
the  boats  without  upsetting  and  to  land  the  cargo 
without  sinking. 
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Concerning  Architectural  Competitions 

Montreal,  April 
Editor  Contract  Record: 


1914. 


Your  editorial  published  under  the  above  heading  in 
your  issue  of  March  18  raises  a  question  which  the  archiiec- 
tural  profession  has  been  discussing  for  many  years.  It  is  a 
matter  which,  probably,  the  profession  will  never  be  able  to 
decide  satisfactorily  for  all  its  members. 

In  Canada  we  are  not  troubled  with  architectural  com- 
petitions to  the  extent  that  the  architects  of  England  and 
the  older  countries  are.  In  England  it  is  a  well  known  tact 
that  for  practically  all  work  of  a  public  nature  competi-ive 
designs  are  invited,  and  it  is  no  uncommon  thing  to  find  t!iat 
one  hundred,  or  one  hundred  and  fifty,  architects  will  submit 
designs  in  competition  for  a  building  that  is  to  cost  only 
$75,000.  When  one  considers  the  enormous  amount  of  labor 
and  money  that  such  a  competition  represents  in  the  pre- 
paration of  all  these  designs  one  cannot  regard  with  fjivor 
such  a  method  of  selecting  an  architect.  It  is  a  fact  that  the 
better  known  and  more  experienced  men  in  these  older  coun- 
tries often  refuse  to  enter  into  competition  under  such  la- 
borious conditions.  This  is  not  surprising,  for  if  an  archi- 
tect is  busily  engaged  in  private  practice  he  will  not  want  to 
spend  his  time  in  "taking  chances,"  unless  the  bait  be  par- 
ticularly tempting. 

In  the  case  of  the  London  County  Council  Buildings 
two  competitions  were  held.  In  the  first,  hundreds  of  compe- 
titors entered  and  twelve  were  selected.  In  the  second,  tliese 
twelve  were  invited  to  submit  new  designs,  together  with 
eight  experienced  and  well  known  men  at  the  top  of  the  pro 
'  fession.  The  eight  were  paid  for  their  designs  and  had  not 
been  asked  to  compete,  in  the  first  instance.  The  result  was 
satisfactory  to  all  and  the  winner  proved  to  be  a  young  man ' 
who  was  not  in  practice  for  himself  and  whose  talent  prob- 
ably would  never  have  been  discovered  had  it  not  been  for 
such  a  competition. 

In  another  well-known  case,  that  of  Liverpool  Cathedral, 
we  find  a  young  architect  in  his, early  twenties  coming  out  on 
top  and  by  his  masterpiece,  carried  out  in  stone,  fully  justify- 
ing the  selection  of  his  design. 

Such  cases  as  these  prove  that  competitions  have  their 
good  points  for  architects  who  have  to  rely  upon  such  meth- 
ods of  bringing  out  talent  and  placing  them  on  a  par  witli" 
more  famous  and  more  fortunate  confreres. 

One  of  the  best  known  and  most  successful  architects  in 
England  of  the  day  once  stated  in  the  presence  of  the  writer 
that  he  had  submitted  as  many  designs  as  he  was  years  old 
(43)  before  meeting  with  any  success.  This  is  not  a  solitary 
case.  Such  instances  are  plentiful  in  the  older  countries. 
We  cannot  but  admire  the  dogged  perseverance  of  such  men. 

In  competitions  it  does  not  always  appear  that  the  de- 
sign that  is  worked  out  the  most  conscientiously  in  accord- 
ance with  the  instructions  laid  down  is  the  one  placed  first 
in  the  end.  It  is  not  difficult  to  recall  cases  where  the  suc- 
cessful competitor  has  wholly  disregarded  the  conditions, 
honestly  believing  that  ty  so  doing  he  could  submit  a  better 
scheme  than  the  promoters  had  in  mind.  There  have  been 
instances  of  where  his  very  boldness  has  appealed  to.  the  as- 
sessors and  the  Strict  interpretation  of  the  conditions  has 
been  disregarded  in  his  favor — it  may  be  to  the  discomfiture 
of  the  other  competitors. 


It  is  very  certain  that  as  this  country  continues  to  grow 
and  more  improved  buildings  are  contemplated  competitive 
designs  will  be  called  for  in  ever-increasing  number.  For 
work  of  a  special  cliaracter,  such  as  a  hospital,  theatre  or 
hotel,  the  best  results  wbuTO  seem  io"he  obtained  by  com- 
missioning an  architect  direct — selecting  a  man  who  makes 
a  specialty  of  such  a  type  of  building.  And  it  is  not  difficult 
to  find  men  who  concentrate  their  studies  upon  structures  of 
special  types.  In  monumental  work,  such  as  public  buildings 
and  public  lialls,  however,  it  should  be  possible  to  obtain 
the  best  results  in  properly-conducted  public  competitions. 
I'or  this  reason  it  is  of  primary  importance  that  Canadian 
architects  as  a  bodj'  should  agree  upon  certain  vital  prin- 
ciples embodied  in  any  "Conditions  of  Competition"  before 
submitting  their  designs.  Where  these  principles  are  not 
agreed  to  by  the  promoters,  architects  will  serve  their  in- 
terests best  by  refraining  from  taking  part  in  the  competition. 
This  stand  has  been  taken  by  the  members  of  the  Royal  In- 
stitute of  British  Architects,  and  it  is  owing  to  the  loyal 
support  which  the  Society  has  received  from  its  members 
that  conditions  of  competition  are  generally  carried  out  on 
the  lines  laid  down  by  the  R.  I.  B.  A. — indeed  the  Institute  is 
even  consulted  by  public  bodies  and  others  before  the  con- 
ditions are  advertised.  Such  a  stand  taken  by  such  a  well- 
known  Society  has  done  untold  good  to  the  profession  and 
won  for  it  well-deserved  respect  from  the  general  public. 

Briefly,  the  more  important  elements  that  are  insisted 
upon  are  the  following: — 

1.  An  unbiassed  professional  assessor  (or  assessors)  whose 
decision  in  the  awards  shall  be  final. 

3.  The  paying  of  the  successful  competitor  some  stipu- 
lated fee  for  his  design  should  the  building  not  be  erected 
after  the  competition. 

3.  Designs  must  not  bear  any  name  or  nom  de  plume. 

4.  All  drawings  must  be  uniformly  rendered  and  finished.  . 

5.  There  must  be  strict  adherence  to  the  conditions  of 
cost,  etc. 

0.  Perspective  drawings  must  not  be  submitted  as  a  rule, 
such  drawings  not  being  always  rendered  truly. 

I  have  submitted  these  few  observations  at  your  request 
and  shall  look  forward  to  seeing  further  discussion  of  the 
subject  in  your  columns. 

Philip  J.  Turner  (F.R.I. B.A.). 


A  Winnipeg  Architect  Disagrees  with  Competitions 

Winnipeg,  March  31,  1914. 
Editor  Contract  Record: 

The  sentiments  expressed  in  your  editorial  article,  "Are 
Architectural  Competitions  in  the  Best  Interests  of  the  Pro- 
fession?" published  in.  your  issue  of  March  18,  are  entirely  in 
accord  with  my  own.  I  have  always  considered  competition 
a  lottery  and  I  do  not  believe  that  the  awards  go  to  the 
most  capable.  I  should  much  prefer  to  make  six  sketches 
for  a  real  client  than  to  be  one  of  six  to  make  sketches,  for 
a  prospective  client.  In  choosing  an  architect  a  client  should 
enquire  of  others  who  have  had  dealings  with  the  profes- 
sion. With  their  architect  they  should  look  at  buildings  sim- 
ilar to  those  they  wish  to  .erect.  They  should  take  the  pro- 
fessional man  on  the  merits  of  his  ability,  treat  him  con- 
fidentially and  go  into  all  the  details  with  him. 

In  a  competition  the  competing  architect  is  practically 
bound  to  keep  his  design  secret.  If  he  make  enquiries  about 
the  requirements  from  some  one  in  charge  of  the  competition 
it  is  not  long  before  the  identity  is  revealed  and  then  the 
competitor  is  judged  by  his  ability  not  as  shown  in  the 
sketch  but  as  it  is  held  in  public  esteem.  This,  in  my  opinion, 
defeats  the  object  of  the  competition.  We  otfcasionally  hear 
of  the  obscure  draughtsman  winning  a  tompetition.  I  have 
never  heard  from  the  client  after  the  completion  of  the  work. 

E.  D.  Tuttle. 
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Personal  Mention 


Mr.  B.  W.  Kolger,  President  of  the  Kingston  Street  Rail- 
way, passed  away  recently  in  Toronto. 

Mr.  Jolin  A.  Wilson,  city  engineer  of  Kamloops,  B.C., 
has  resigned  and  has  been  succeeded  by  Mr.   E.   Kingwell. 

Messrs.  Turner  &  Carless,  architects,  have  removed  from 
the  Board  of  Trade  Building  to  49  Beaver  Hall  Hill,  Mont- 
real. 

Mr.  Charles  L.  Smith,  general  manager  of  the  Oregon 
Short  Line  Railroad,  passed  away  last  week  at  St.  Catharines, 
Ont. 

The  Toronto  Harbor  Commission  have  removed  their 
offices  from  the  Bell  Telephone  Building  to  apartments  in 
the  Otis-Fensom  Building,  50  Bay  Street,  Toronto. 

Mr.  C.  A.  P.  Turner,  consulting  and  contracting  engineer 
of  Minneapolis,  Minn.,  has  removed  his  office  from  the  Phoe- 
nix Building  to  the  new  Walker-Burton  Building  in  that  city. 

Mr.  J.  W.  Battershill  has  been  appointed  engineer  of  the 
Municipality  of  East  Kildonan.  Up  to  the  date  of  his  ap- 
pointment he  had  been  in  the  City  Engineer's  Office,  Winni- 
peg. 

The  town  of  Sudbury,  Ont,  is  advertising  in  this  issue  of 
the  Contract  Record  for  a  consulting  engineer  to  work  on  a 
salary  and  percentage  basis.  Mr.  W.  J.  Ross  is  the  town 
clerk. 

Mr.  F.  D.  Friend,  resident  engineer  for  the  National 
Transcontinental  Railway,  died  recently  from  heart  failure. 
The  late  Mr.  Friend  came  to  Canada  about  ten  years  ag ) 
from  Devonshire,  Eng. 

Mr.  Jas.  M.  Barker,  formerly  in  the  engineering  service 
of  the  Canadian  Pacific  Railway  as  draughtsman,  has  been 
appointed  Instructor  in  Civil  Engineering  at  the  Massa- 
chusetts   Institute    of   Technology. 

Mr.  S.  B.  Wass,  chief  engineer  of  the  Quebec  Extension 
Railroad,  is  undertaking  the  work  of  assistant  chief  engineer 
of  the  St.  John  (Que.)  Railway,  a  proposed  line  1T4  miles  long 
in  Quebec  and  the  State  of  Maine. 

Mr.  Wallace  Broad  addressed  the  Engineering  Society 
of  the  University  of  New  Brunswick  recently  on  "Engineer- 
ing in  China."  Mr.  Broad,  who  is  a  graduate  of  N.  B.  Uni- 
versity, was  for  a  long  period  mining  advisor  to  the  Chinese 
Government  and  has  spent  considerable  time  in  the  Orient. 

Mr.  James  Warwood.  who  was  one  of  Toronto's  earliest 
pipe  and  brick  manufacturers,  died  on  April  7  at  Huntsville. 
Ont.,  in  his  seventy-seventh  year.  His  first  brick  field  w.ts 
.situated  at  Yorkville.  He  subsequently  started  another  plant 
at  Old  Garrison  Creek,  which  is  now  the  Western  Stock 
Yards. 

Mr.  John  Barker,  who  had  been  in  the  employ  of  the  City 
of  Toronto  for  the  last  forty-seven  years  as  diver  and  store- 
keeper for  the  waterworks,  died  on  April  3  after  a  short  ill 
ness.  In  early  life  he  was  engaged  in  railway  construction 
work  in  the  southern  States  and  Mexico.  As  a  diver  he  as 
sisted  to  lay  the  first  pipe  across  Toronto  Bay. 

Mr.  Francis  S.  Cleary,  whose  death  took  place  at  Mun- 
rovia,  Cal.,  on  March  24,  was  born  in  Windsor,  Ont..  twenty- 
seven  years  ago.  He  was  a  graduate  of  the  Faculty- of  Ap- 
plied Science  and  Engineering.  University  of  Toronto.  Fo' 
the  past  two  years  he  had  been  employed  as  an  electrical 
engineer  with  the  Edison  Illuminating  Company,  Detroit. 

Mr.  Walter  J.  Francis,  C.E.,  Consulting  Engineer  of  Mon- 
treal, addressed  the  last  evening  meeting  for  the  season  of 
the  Ottawa  Society  of  Civil  Engineers  on  .\pril  2.  his  subject 


being  'The  Engineer  and  the  Public,"  in  the  course  of  which 
he  advanced  many  arguments  in  favor  of  a  united  effort  on 
the  part  of  engineers  to  elevate  the  profession  by  a  better  edu- 
cation of  the  young  men  entering  it,  the  maintenance  of  a 
proper  standard  of  dignity  and  perfection  in  the  engineers' 
work  and  co-operation  with  fellow  engineers. 

Dr.  John  Galbraith,  Dean  of  the  Faculty  of  Applied 
Science  and  Engineering,  University  of  Toronto,  was  the 
guest  of  honor  at  a  banquet  given  on  March  28  by  the  gradu- 
ates of  the  Faculty  who  are  resident  in  Ottawa.  The  func- 
tion, which  was  held  at  the  Chateau  Laurier,  was  attended  by 
over  eighty  graduates  and  was  the  first  of  its  kind  held  by 
the  graduates  in  engineering  of  the  University  of  Toronto 
who  reside  in  Ottawa.  Representatives  from  other  centres 
included  Major  C.  H.  Mitchell,  Consulting  Engineer,  Toronto; 
Professors  Wright  and  Loudon,  representing  the  Faculty  of 
Applied  Science  and  Engineering;  Mr.  J.  L.  Morris,  C.E.,  and 
Surveyor,  Pembroke,  the  earliest  graduate  of  the  Institution. 
An  interesting  outcome  of  the  function  was  the  appointing  of 
a  local  committee  to  arrange  for  a  permanent  organization, 
to  be  known  as  The  Ottawa  branch  of  the  Engineering 
.\lumni  Association,  University  of  Toronto. 


Mr.  A.  Gravel,  Chairman  of  the  Levis  Board  of  Trade, 
and  member  of  the  Harbor  Commission  of  Quebec,  has  receiv- 
ed a  communication  from  the  shipbuilding  firm  of  Sir  W. 
Armstrong  with  reference  to  the  establishment  of  a  branch 
of  that  firm  across  the  river  in  connection  with  the  new  grav- 
ing dock,  on  which  work  is  to  commence  immediately.  A 
delegation  composed  of  the  Mayor  of  Levis  and  members  of 
the  council  and  board  of  trade  have  decided  to  interview  Hon 
L.  P.  Pelletier  on  the  occasion  of  his  visit  to  Quebec,  and 
will  seek  his  influence  in  the  effort  to  obtam  a  Government 
subsidy  in  aid  of  the  projected  industry. 


Coming  Events 

The  American  Road  Builders'  Association  will  hold  their 
next  annual  congress  and  exposition  in  the  International 
.Amphitheatre,  Chicago,  December  14  to  17,  1914. 

The  Seventeenth  Annual  Meeting  of  the  .American  So- 
ciety for  Testing  Materials  is  to  be  held  in  Atlantic  City, 
N.J..  June  30  to  July  4,  1914.  The  Secretary  is  Mr.  Edgar 
Marburg,  of  the  University  of  Pennsylvania.  Pa. 

Good  roads  enthusiasts  should  keep  their  eye  on  the 
Canadian  and  International  Good  Roads  Congress,  which  is 
to  be  held  in  Montreal  next  month  (May  18-23).  The  sec- 
retary is  Mr.  G.  A.  McNamee,  New  Birks  Building,  Montreal. 

The  Seventh  Annual  Assembly  of  The  Royal  Architec- 
tural Institute  of  Canada  is  to  be  held  at  Quebec  City,  Sep- 
tember 21st  and  22nd  next.  The  President  of  the  Institute  is 
Mr.  J.  H.  G.  Russell,  of  Winnipeg,  and  the  Honorary  Secre- 
tary. Mr.  .Alcidc  Chausse. 

The  Second  International  Congress  of  Consulting  En- 
gineers will  be  held  at  Bern  (Switzerland)  on  the  occasion 
of  the  Swiss  National  Exhibition  from  July  15  to  July  22, 
1914.  The  first  congress  of  this  kind  was  held  in  1913  at 
Ghent.  Belgium,  on  the  occasion  of  the  Universal  Exhibition 
in  that  city.  At  last  year's  congress  an  International  Federa- 
tion of  Consulting  Engineers  was  founded  with  a  view  to 
unifying  the  various  professional  societies  already  in  exist- 
ence in  a  number  of  countries  and  to  assisting  in  the  forma- 
tion of  similar  organizations  where  nohe  has  been  established. 
It  is  desired  to  establish  a  strong  bond  between  consulting 
engineers  throughout  the  entire  world,  it  being  considered 
that  such  a  bond  will  make  for  professional  advancement.- 
Those  who  are  interested  should  address  enquiries  to  M. 
Herbais   de   Thun.   Secretary   of   the   Consulting   Engineers' 
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Congress,  18  rue  Marie-Therese,  Brussels,  Belgium-  In 
sending  us  these  particulars  Mr,  de  Thun  advises  us  that  it 
is  proposed  to  hold  the  third  International  Congress  at  San 
Francisco  in  September,  1915. 


Protecting  the  Canadian  Stone  Industry 

The  decision  of  the  Government  to  increase  the  duty  on 
dressed  stone,  announced  by  Mr.  White  during  his  budget 
speech,  is  the  result  of  representations  made  by  stone  cutters 
and  quarry  owners  throughout  Canada.  The  Montreal  Build- 
ers' Exchange  have  taken  a  foremost  part  in  asking  the  Gov- 
ernment to  give  increased  protection  to  this  industry,  and 
have  been  represented  on  two  deputations  which  have  waited 
on  the  Government  within  the  last  two  years.  The  stone 
cutting  and  quarry  trade  section  of  the  Montreal  Builders' 
Exchange  in  the  fall  of  1912  presented  a  very  strong  petition 
to  the  Minister  of  Finance,  setting  forth  the  need  for  higher 
duties.  They  then  asked  for  a  specific  duty  of  65  cents  a 
cubic  foot  on  building  stone  of  any  kind,  sawn,  dressed, 
hewn,  polished,  or  otherwise  manufactured.  The  Govern- 
ment, however,  propose  that  the  duty  of  20  per  cent,  on 
dressed  stone  should  remain  on  stone  sawn  on  two  sides,  but 
if  sawn  on  four  sides  it  will  pay  15  cents  per  100  lbs.;  and  if 
turned,  cut  or  further  manufactured  45  cents  per  100  pounds. 

The  Canadian  stonecutters  and  quarry  owners  contend 
that  there  is  plenty  of  suitable  stone  in  the  Dominion  for  all 
purposes,  if  the  industry  were  given  proper  protection,  al- 
though architects  who  specify  Indiana  limestone  and  Ohio 
sandstone  state  they  do  so  for  the  reason  it  is  most  suitable 
for  their  purposes.  The  present  duty  is  levied  on  the  quarry 
value  of  the  stone,  which  in  efifect  makes  the  duty  lower  than 
20  per  cent.,  and  the  Canadian  trade  also  complain  of  dis- 
crimination in  the  matter  of  railway  rates  by  the  American 
companies.  If  American  stone  be  imported  into  Canada,  it 
should  be  in  the  rough,  so  that  the  labour  required  to  manu 
facture  it  would  be  Canadian.  It  is  urged  that  higher  duties 
will  help  to  build  up  a  big  industry  which  will  be  able  to  give 
sure  and  prompt  delivery,  but  until  there  is  a  certainty  that 
no  dumping  will  be  allowed  further  capital  will  not  be  in- 
vested so  as  to  give  this  positive  delivery.  The  higher  duties 
will  be  of  value  to  the  stone  cutters,  but  apparently  do  little 
to  protect  the  quarry  owners,  as  the  duty  on  rough  stone  re- 
mains at  15  per  cent. 


The  business  of  the  MacKay,  Paulin  Construction  Com- 
pany, Limited,  is  now  being  carried  on  by  the  Canadian  En- 
gineering and  Contracting  Company,  Limited.  The  person- 
nel of  the  company  remains  the  same  with  Mr.  James  J. 
MacKay,  president,  Mr.  F.  W.  Paulin,  vice-president  and 
manager,  and  Mr.  F.  A.  Magee,  secretary-treasurer.  The  new 
company  will  carry  out  all  the  contracts  and  engagements  of 
the  old  firm. 


Bulletin  B3  of  the  Herbert  Morris  Crane  &  Hoist  Com- 
pany, Limited,  Toronto,  comprises  an  illustrated  description 
of  the  various  types  of  the  Morris  travelling  spur-gear  chain- 
block.  This  chain-block  effects  remarkable  economy  in  the 
saving  of  time  and  labor.  The  various  forms  in  which  it  is 
made  and  its  snug  construction  attest  the  thoroughness  with 
which  the  Morris  firm  specialize  in  lifting  machinery.  A 
high  speed  of  lifting  is  obtained  by  using  a  small  gear  ratio, 
which  is  only  rendered  possible  by  the  extreme  accuracy 
of  the  work  which  is  put  into  the  cutting  of  the  gears  and 
the  setting  out  of  the  steel  side  plates.  The  Herbert  Morris 
firm  also  manufacture  worm-gear,  triple-gear,  chain-blocks, 
jib-cranes,    overhead    cranes   and    overhead    runways. 


Canadian  City  Engineers 

Mr.  George  Smith.  Town  Engineer,  Midland.  Ont. 


The  Town  Engineer  of  Midland,  Ont.,  Mr.  George 
Smith,  is  the  senior  member  of  the  firm  of  Messrs.  Smith 
&  Smith,  civil  engineers  and  land  surveyors,  of  Lindsay, 
Ont.  He  began  his  professional  career  in  1881  as  an  On- 
tario Land  Surveyor  and  at  the  outset  was  engaged  in  what 
is  known  among  the  surveying  profession  as  detective  work, 
that  is,  in  retracing  obliterated  government  survey  lines, 
some  of  which  were  from  eighty  to  one  hundred  years  old. 
In  the  winter  of  1905  and  1906,  when  the  Toronto-Sudbury 
line  of  the  C.  N.  R.  was  being  built  through  a  country  of 
burnt  desolation  and  the  work  of  establishing  the  greater 
number  of  the  lot  and  concession  lines  required  to  be  done 
on  their  plans  baffled  the  company's  best  surveyors,  every 
lot  and  concession  line,  from  the  Severn  River  to  Parry 
Sound  and  on  to  the  Key  Inlet,  a  distance  of  over  seventy- 
live  miles,  was  located  by  Mr.   Smith. 

In  addition  to  such  survey  work,  Mr.  Smith  has  had  ex- 
tended experience  as  a  valuator  in  railway  arbitration  cases. 


Dredging  in  Courtenay  Bay  is  now  proceeding,  and 
quite  a  basin  has  been  dug  out.  It  is  stated  that  two  more 
dredges  are  on  the  way  to  St.  John  to  assist  in  the  work. 


Town  Engineer  Smith,  Midland.  Ont. 

His  greatest  field  of  activity,  however,  has  been  municipal, 
his  work  for  various  councils  having  extended  over  thirty- 
live  years,  twenty-five  of  which  have  been  partly  taken  up 
with  drainage  work,  under  the  Drainage  Acts,  and  road  con- 
struction, including  bridge  work  in  the  County  of  Victoria, 
where  he  has  introduced  the  concrete  beam  span  slab  top 
liridge,  a  form  of  structure  which  is  built  in  spans  of  from 
twenty  to  forty  feet.  Last  season  he  engineered  the  con- 
struction of  a  bridge  of  his  own  design  across  a  lake  narrows 
of  some  three  hundred  feet,  in  which  five  of  such  20-foot 
spans,  on  top  of  a  riprap  fill  fourteen  feet  deep  were  con- 
structed with  satisfactory  results.  He  has  built  a  number 
of  steel  and  concrete  bridges  in  spans  ranging  from  thirty 
to  eighty  feet,  and  in  one  case  where  over  four  hundred  feet 
had  to  be  spanned  he  used  two  eighty  feet  spans  on  concrete 
piers,  with  approaches  of  two  hundred  and  fifty  feet  of  neatly 
sloped  and  faced  dry  wall  fill  on  riprap  foundation,  the  whole 
work  costing  nearly  $10,000. 

The  town  engineership  of  Midland  was  accepted  by  him 
early  in  191.-5,  the  council  contemplating  the  installation  of  1 
sewage  disposal  plant  and  the  carrying  out  of  extensive  street 
improvements. 
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MAINLY    CONSTRUCTIONAL 

EAST  and   WEST  —  FROM  COAST  to  COAST 


EASTERN    CANADA 

The  McLean  Construction  Company,  Limited,  has  been 
incorporated  at  Toronto  with  a  capital  of  $500,000. 

Port  Arthur's  building  permits  for  March,  1U14,  amount 
in  value  to  $266,488.  The  largest  permit  for  March  was 
$220,000  for  a  new  customs  building. 

Messrs.  Gauthier  &  Daoust,  of  Montreal,  are  the  archi- 
tects for  a  new  apartment  house  to  be  built  at  Outremont 
at  a  cost  of  $200,000.     Tenders  are  now  being  received. 

Mr.  H.  C.  Mott,  St.  John,  N.B.,  is  preparing  plans  for  a 
new  hospital  building  to  be  erected  in  that  city  at  a  cost  of 
$300,000.  The  city  council  has  been  authorized  to  issue 
bonds  to  raise  the  necessary  money  for  the  work. 

Port  Colborne,  Ont.,  ratepayers  will  shortly  be  asked  to 
vote  on  a  bylaw  as  to  giving  a  fixed  assessment  and  certain 
other  privileges  to  the  Miagara  Grain  &  Feed  Company,  Lim- 
ited, who  contemplate  the  erection  of  the  plant  at  a  cost 
of  $200,000. 

Mr.  Geo.  Heidman,  building  inspector,  stated  recently 
that  the  building  season  at  Stratford,  Ont.,  would  probably 
be  one  of  the  best  on  record.  The  principal  buildings  to  be 
constructed  include  the  new  Knox  Church,  new  factories  and 
the  new  Avon  school. 

The  city  of  Quebec  has  been  authorized  to  raise  the  sum 
of  $625,000  for  municipal  improvements  upon  which  tenders 
will  be  called  shortly.  The  details,  as  given,  are  as  follows: 
ornamental  posts,  $125,000;  improvements  in  Liraoilou  Ward, 
$100,000;  improvements  in  Belvedere  Ward,  $250,000;  exhibi- 
tion improvements,  $100,000. 

The  value  of  building  permits  issued  in  St.  John  in 
March  was  $73,500.  Several  companies  are  preparing  plans 
for  groups  of  houses  to  be  erected  in  the  outskirts  of  the 
city  this  year,  and  there  will  be  general  activity  throughout 
the  summer  in  building  operations. 

Not  only  the  company  which' has  the  contract  for  the 
timber  substructure  of  the  new  wharves  at  West  St.  John, 
but  the  company  which  will  construct  the  concrete  face  and 
surface,  are  assembling  th^ir  plant  and  during  the  spring  and 
summer  will  have  large  crews  at  work  night  and  day. 

The  City  of  Toronto  has  obtained  the  right  from  the  On- 
tario legislature  to  run  three  roads  through  Prospect  ceme- 
tery. One  is  a  continuation  of  Ascot  Avenue,  another  a 
continuation  of  Summit  Avenue,  while  the  third  is  a  new 
thoroughfare  to  be  opened  up  between  Tinmouth  and  Mor- 
rison Avenues. 

The  Imperial  Bank  is .  about  to  erect  a  seven-storey 
branch  office  at  the  south-east  corner  of  Yonge  and  Queen 
streets,  Toronto.  It  will  be  of  steel  construction,  fireproofed, 
and  will  cost  about  $200,000.  The  base  will  be  of  granite  and 
the  upper  storeys  of  terra  cotta.  The  structure  will  have  a 
3i-ft.  frontage  on  Yonge  street  and  a  depth  of  110  ft.  along 
Queen  street. 

Sir  Robert  Perks,  head  of  the  well-known  contracting 
and  engineering  firm  bearing  his  name,  who  is  at  present 
in  Canada  in  connection  with  business  matters,  declares  that 
it  would  be  waste  of  public  money  to  deepen  the  St.  Law- 


rence as  an  alternative  to  the  proposed  Georgian  Bay  canal. 
He  estimated  that  the  Welland-St.  Lawrence  project  would 
cost  $280,000,000,  or  double  the  cost  of  the  Georgian  Bay 
scheme. 

The  newly  constituted  Civic  Housing  Committee  of  To- 
ronto has  recommended  to  the  City  Council  a  comprehen- 
sive competition  for  plans  for  the  proposed  model  house.s 
with  a  view  to  proving  in  a  practical  way  that  artisans'  dwell- 
ings can  be  built  at  a  reasonable  price  within  easy  reach  of 
the  street  railways.  The  jlesigns  submitted  must  comply  with 
the  building  bylaw  and  prizes  will  be  given  for  the  best  plans 
sent  in. 

Hon.  Robert  Rogers,  Minister  of  Public  Works,  assured 
a  large  deputation  from  Charlotte  County  recently  that  the 
development  of  the  St.  Croix  harbor  would  receive  the  firs; 
consideration  of  the  government  when  the  estimates  were 
brought  down,  probably  next  fall.  Mr.  Rogers  emphasized 
the  desire  of  the  government  to  develop  national  harbors 
to  encourage  as  far  as  was  within  their  power  the  shipment 
of   Canadian   products   through   Canadian  ports. 

Work  will  commence  in  a  few  weeks  on  the  erection  of  a 
new  General  Hospital  for  Walkerville,  Ont.  The  building 
will  be  128  feet  by  44  feet  and  is  estimated  to  cost  $75,000. 
The  foundation  will  be  of  concrete,  with  rubble  stone  facings 
for  the  first  floor,  and  red  brick  above.  All  the  windows  will 
be  rusticated  stone,  while  the  entrances  will  be  of  carved 
stone,  classic  design.  The  whole  building  will  be  of  fireproof 
construction.  Messrs.  Smith  &  Walker,  of  Walkerville,  are 
the  architects. 

The  programme  of  the  Highways  Commission  was  laid 
on  the  table  of  the  Ontario  Legislature  a  few  days  ago.  The 
report  outlines  a  plan  by  which  the  entire  road  system  of 
Old  Ontario  will  be  completely  reorganized  and  brought 
under  a  new  treatment  designed  to  make  the  province  a  stand- 
ard for  efficient  traffic  roads  on  the  continent.  The  outstand- 
ing proposal  is  an  expenditure  of  $30,000,000  on  Ontario  mar- 
ket and  trunk  roads  in  the  next  fifteen  years.  The  money  is 
to  be  contributed  by  province,  counties  and  cities,  and  also 
by  a  tax  on  motors. 

A  company  to  be  known  as  the  Dominion  Engineering 
and  Machinery  Company  is  to  be  formed  with  a  Dominion'' 
charter  to  take  over  the  old  and  well-known  Toronto  con- 
cern, the  Ontario  Wind  Engineer  and  Pump  Company,  Limit- 
ed, which  has  been  in  business  in  Toronto  since  1894.  The 
new  company  will  be  capitalized  at  $2,000,000  in  equal 
amounts  of  cumulative,  preference  and  common  stock.  The 
company  manufacture  agricultural  engines  and  machinery, 
pumps,  windmills,  gasoline  engines,  etc.  The  new  capital  will 
allow  extensions  of  business_and  will  incidentally  repay  bank 
advances. 

Estimates  have  been  prepared  for  road  improvements 
to  be  undertaken  this  season  in  Northern  Ontario.  Details 
are  as  follows:  Rainy  River,  $85,000;  Kcnora,  $;ij,000;  Port 
Arthur,  $60,000;  Fort  William,  $90,000;  Sudbury,  $50,000;  Sud- 
bury Soo  Trunk  Line,  $90,000;  Sudbury  North  Bay  Trunk 
Road,  $50,000;  North  Bay  Mattawa  Trunk  Line,  $50,000; 
Haileybury  and  South  Lorraine,  $15,000;  Elk  Lake  District. 
$20,000;  South  Porcupine,    $30,000;     Charlton     Colonization 
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Road,  $35,000;  Road  along  T.  &  N.  O.,  $120,000;' Road  along 
N.  T.  R.,  $105,000;  Mattawa  to  Pembroke,  $15,000;  Larder 
Lake  Mining  Road,  $5,000. 

Mr.  M.  J.  Butler,  consulting  engineer  of  Messrs.  Arm- 
strong-Whitworth  Company  of  Canada,  has  returned  from  a 
business  trip  to  England.  Mr.  Butler  announced  the  other 
day  that  the  plant  at  Longueuil  will  commence  operations 
by  September  1.  For  the  first  few  months  the  steel  will  be 
brought  from  England  in  the  unfinished  state,  but  in  about 
a  year  froin  now  the  entire  process  of  manufacture  from  the 
smelting  of  the  ore  upwards  will  probably  be  carried  out  in 
Canada.  He  announces  that  in  all  probability  a  Canadian 
Company  will  be  formed  for  the  marufacture  of  ergite,  the 
new  explosive,  the  merits  of  which  he  enquired  into  while 
in  England.  This  explosive  is  said  to  be  particularly  satis- 
factory as  regards  transportation,  because  it  comes  in  two 
parts,   both   inert   and   harmless   until   mixed. 

WESTERN    CANADA 

At  Prince  Rupert  a  court  house  is  to  be  erected  at  a 
cost  of  $150,000.  The  architect  is  Mr.  A.  A.  Cox,  Carter- 
Cotton  Building,  Vancouver. 

A  new  Presbyterian  church  has  just  been  opened  at 
Moose  Jaw,  Sask.  The  structure,  which  has  a  seating 
capacity  of  1,400,  entailed  an  outlay   of  $190,000. 

At  Edmonton,  Alta.,  operations  are  about  to  commence 
on  the  new  R.  C.  Cathedral  for  which  Mr.  R.  W.  Lines,  of 
Edmonton,  is  the  architect.-  The  expenditure  involved  is 
$300,000. 

During  the  past  year  five  government  wharves  have  been 
constructed  on  the  Eraser  and  Pitt  rivers,  involving  an  out- 
lay of  between  $12,000  and  $15,000.  The  last  of  the  five  has 
just  been  completed. 

Mr.  George  Aylesworth,  of  Edmonton,  and  Mr.  Ernest 
L.  Shipman,  of  New  York,  will  build  and  equip  a  moving 
picture  plant,  costing  $150,000,  in  Edmonton  this  year.  Work 
is  to  begin  in  June. 

At  Calgary,  Alta.,  tenders  are  being  received  by  the 
architect,  Mr.  A.  Pirie,  on  an  Industrial  Housing  building, 
seven  storeys  high,  of  reinforced  concrete  construction,  esti- 
mated  to   cost  $200,000. 

The  Board  of  Governors  of  Saskatchewan  University 
are  receiving  tenders  for  students'  residences  at  Saskatoon 
estimated  to  cost  $250,000.  Messrs.  Brown  &  Vallance,  of 
Montreal,  are   the  architects.     Bids  close  April  20. 

Mr.  George  P.  Robson  announces  that  a  syndicate  of 
Edmonton  capitalists  which  recently  paid  $100,000  for  a 
double  corner  site  at  Ninth  Street  and  Jasper  Avenue,  will 
erect  a  large  business  building  there   this  summer. 

Good  progress  is  being  made  with  the  work  of  erecting 
additions  to  the  legislative  buildings  at  Victoria,  B.C.,  and 
it  is  expected  that  the  entire  new  block  will  be  ready  for 
occupation  by  the  various  departments  next  September. 

Forty  thousand  dollars  is  the  estimated  cost  of  a  three- 
storey  business  and  office  building,  50  by  100  feet,  to  be  erect- 
ed this  season  for  Dr.  F.  N.  Condell  at  Ninth  street  and 
Jasper  avenue,  Edmonton.  Mr.  J.  H.  Gariepy  will  also  ex- 
pend $50,000  in  a  three-storey  building. 

Western  Apartments,  Limited,  is  completing  a  three- 
storey  structure  of  brick  and  steel,  known  .as  the  Allan 
block.  There  are  four  store  rooms  on  the  ground  floor  and 
forty-two  offices  and  apartments  on  the  upper  storeys.  Mr. 
R.   Armstrong  is   manager   of  the   building. 

At  a  meeting  of  the  board  of  governors  of  the  Univer- 
sity of  Saskatchewan  recently,  plans  for  a  new  students  resi- 
dence to  be  added  this  year  to  the  group  of  buildings  already 
on  the  campus,  were  consMered  and  tenders  will  be  received 


by  the  board  up  to  April  20.     Messrs.  Brown  &  Vallance,  of 
Montreal,  are  the  architects. 

Operations  have  been  renewed  on  the  Normal  School 
which  is  being  erected  at  Camrose,  Alta.,  at  a  cost  of  $250,- 
000.  The  work  is  under  the  supervision  of  the  Provincial 
Architect,  Mr.  R.  P.  Blakey,  of  Edmonton.  The  general 
contractors  are   Messrs.   Read,   MacDonald   &  Brewster. 

Edmonton  Metal  Works,  Limited,  a  branch  of  the  Win- 
nipeg Ceiling  Company,  which  is  in  turn  a  branch  of  the 
Duluth  Corrugated  Company,  is  erecting  a  factory  building, 
75  by  125  feet,  costing  $25,000,  near  the  exhibition  ground.^ 
in  Edmonton.  Mr.  W.  J.  Magrath  is  manager  of  the  plant, 
which  will  be  equipped  with  modern  machinery. 

Mr.  Harry  V.  Shaw,  proprietor  of  the  Edmonton  cigar 
factory,  will  erect  this  year  a  four-storey  warehouse  and  fac- 
tory building,  50  by  130  feet,  at  a  cost  of  approximately  $65,- 
000,  for  which  plans  have  been  drawn  by  Messrs.  Magoon 
&  MacPonald,  architects.  The  entire  top  floor  will  be  laid 
with  white  tile,  and  the  walls  treated  with  waterproof  cement. 
Sawtooth   skylight  will  give  a  northern   light. 

Ninety-eight  thousand  dollars  is  the  estimated  cost  of  a 
four-storey  office  and  store  building,  to  be  erected  for  Wil- 
liamson Brothers  at  Jasper  and  Fraser  avenues,  Edmonton. 
Messrs.  Nesbitt  &  Miller  are  the  contractors,  the  architect 
being  Mr.  E.  W.  Morehouse.  The  building  will  be  of  lire- 
proof  construction  throughout,  a  feature  being  the  front  of 
ivory  terra  cotta.     It  is  to  be  completed  October  1. 

Official  announcement  is  made  that  the  Swift  Canadian 
Company  will  erect  an  addition  of  three  storeys,  04  by  80 
feet,  at  its  plant  at  North  Edmonton.  The  structures  will  be 
of  brick  and  reinforced  steel.  The  first  floor  will  be  used  as 
a  carpenter  shop,  machine  shop,  blacksmith  shop  and  tin 
shop.  The  second  and  third  floors  will  provide  additional 
storage  capacity  for  the  products  of  the  packing  plant. 

Arrangements  have  been  completed  by  the  city  of  Ed- 
monton to  erect  cattle  and  sheep  buildings,  an  addition  to  the 
Manufacturers'  building  and  a  new  heating  plant,  costing 
$87,840,  at  the  exhibition  grounds  this  season.  The  muni- 
cipality also  has  plans  for  a  filtering  plant,  to  cost  $117,000. 
The  Consolidated  Jewell  Filtration  Company  of  New  York 
will  do  the  work.     . 

Messrs.  Magoon  &  MacDonald  are  preparing  plans  for  a 
building  for  the  Young  Men's  Christian  Association  of  Ed- 
monton. When  completed  the  building  will  have  cost  $500,- 
000.  The  structure  will  be  eight  storeys  in  height.  There 
will  be  a  gymnasium  50  by  100  feet,  a  swimming  pool,  22  by 
73  feet,  and  more  than  200  rooms,  in  addition  to  offices,  bil- 
liard, reading  and  class  rooms. 

Large  numbers  of  contractors  from  Eastern  Canada,  the 
United  States  and  Great  Britain  have  tendered  for  the  con- 
struction of  the  proposed  bridge  across  the  Second  Narrows, 
the  work  to  cover  foundations,  superstructure  and  comple- 
tion of  the  bridge.  Separate  tenders  are  invited  for  the  sub- 
structure and  the  main  structure.  A  number  of  British  Col- 
umbia contracting  firms  have  also  tendered  for  the  work. 

Mr.  Roland  W.  Lines,  architect,  is  preparing  plans  for  a 
cathedral,  to  cost  $250,000,  for  the  English-speaking  Cath- 
olics of  Edmonton.  The  site  selected  is  near  the  University 
of  Alberta.  The  structure  will  be  of  Moorish  design.  In 
addition  the  church  will  erect  a  palace  for  Bishop  Legal,  a 
large  cement  building,  a  power  house  and  residence  for  the 
laborers.    All  the  buildings  will  be  of  concrete,  steel  and  tile. 

In  the  City  of  Regina,  Sask.,  during  March  80  permits 
were  issued  for  buildings  at  an  approximate  value  of  $90,000. 
For  the  corresponding  month  of  1913  permits  were  issued  to 
the  value  of  $440,845.  The  total  value  of  permits  up  to  March 
31  was  $156,750,  against  $693,495  for  the  corresponding  period 
of  1913.    These  figures,  issued  from  the  office  of  the  Building 
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Inspector,  Mr.  U.  E.  Falls,  indicate  that  so  far  this  year 
building  activity  in  that  portion  of  the  west  is  somewhat  be- 
low the  average. 

Two  hundred  and  twenty-one  building  permits,  involving 
an  aggregate  expenditure  of  $383,350,  were  issued  during 
March  in  Edmonton.  Mr.  \.  A.  Mclvor,  building  inspector, 
says  in  a  report  that  this  season  promises  to  be  characterized 
by  the  erection  of  more  substantial  structures  than  in  the 
past,  adding:  "Better  construction  in  blocks,  as  well  as  in 
residences,  is  looked  forward  to,  and  buildings  will  have 
more  convenience  and  will  be  more  in  conformity  with 
recognized  housing  codes." 

City  Commissioner  Yorath  proposes  that  Saskatoon 
should  take  the  initiative  in  urging  the  Provincial  Govern- 
ment to  adopt  a  town  planning  act.  In  the  opinion  of  Com- 
missioner Yorath,  a  town  planning  act  should  provide  for: 
(a)  the  design  of  a  proper  system  of  main  sewers,  water 
mains  and  tramways;  (b)  the  types  of  main,  secondary  and 
residential  roads;  (c)  the  provision  of  open  spaces,  parks 
and  recreation  grounds;  (d)  the  space  about  buildings,  their 
limitations,  height  and  character;  (e)  the  restriction  of  stores, 
factories  and  works  to  special  areas;  (f)  amenity;  (g)  com- 
pensation and  betterment.  It  is  likely  that  the  Council  will 
act  in  the  matter. 

The  new  one-million-dollar  station  and  office  building  at 
Vancouver  will  be  ready  for  occupation  in  June.  The  build- 
ing is  of  steel  frame  construction,  six  storeys  high,  with  a 
frontage  of  imposing  architectural  design  with  rows  of 
massive  Corinthian  pillars  standing  out  from  a  brick  back- 
ground with  stone  cornice.  A  four-track  passenger  platform, 
1,000  feet  long,  is  being  provided.  The  C.  P.  R.  has  other 
large  schemes  in  the  capital  of  the  province  amongst  which 
are  important  terminal  plans,  including  viaducts  and  a  dock 
150  feet  wide,  to  accommodate  C.  P.  R.  steamers  on  the 
coast  service.  The  dock  scheme  embraces  a  water  frontage 
of  nearly  a  mile. 

Building  in  Vancouver  so  far  this  year  appears  to  be  on 
the  down  grade  judging  from  the  report  of  Mr.  S.  N.  Janett, 
Building  Inspector,  for  March,  1914.  From  this  we  learn 
that  for  the  month  under  notice  the  total  number  of  permits 
issued  was  178,  and  the  value  of  the  buildings  $568,845  against 
244  permits  and. $1,091, 115  in  value  of  buildings  for  the  cor- 
responding month  last  year.  Taking  the  three  months  W'j 
find  the  comparison  even  more  marked.  The  permits  issued 
for  the  first  three  months  of  the  present  year  total  417 
against  584  at  the  corresponding  date  last  year.  The  value  of 
buildings  for  the  same  period  this  year  is  $1,043,428  as  com- 
pared with  $4,076,663  in  the  three  months  of  1913. 

The  International  Joint  Commission  at  its  meeting  in 
Washington,  on  Tuesday,  April  7,  resumed  consideration  of 
the  application  of  the  Michigan  Northern  Power  Company 
and  the  Algoma  Steel  Corporation  for  authority  to  divert 
water  to  build  compensating  works  in  the  St.  Marys  River 
at  Sault  Ste.  Marie.  It  will  be  remembered  that  the  com- 
mission had  these  questions  under  consideration  at  its  meet- 
ing in  Detroit  last  March  and  had  representations  made  on 
behalf  of  the  cities  of  Duluth,  Fort  William  and  Port  Ar- 
thur and  other  interests  on  the  western  end  of  Lake  Superior. 
It  was  decided  to  postpone  the  final  hearing  of  the  applica 
tion  until  the  regular  Washington  meeting.  Meanwhile  a 
committee  representing  the  Canadian  and  the  United  States 
governments,  and  of  the  two  applicant  companies,  have  been 
engaged  in  drafting  for  the  consideration  of  the  commission 
at  Washington  a  set  of  conditions  designed  to  combine  such 
regulation  of  the  dam  in  the  St.  Marys  River  as  will  eflfectu- 
ally  safeguard  the  interests  of  the  piunicipalities  and  others 
at  the  western  end  of  Lake  Superior. 

While  in  the  opinion  of  many  civil  engineers  and  others 
who  have   explored   the  country   lying  between   North   Van- 


couver and  Squamish  the  construction  of  a  scenic  highway 
from  Capilano  to  the  head  of  Howe  Sound  is  quite  prac- 
ticable, the  majority  of  those  acquainted  with  the  region 
incline  to  the  view  that  a  more  favorable  route  could  be 
found  via  Seymour  Creek.  From  a  construction  point  of 
view  the  most  difficult  section  lies  between  the  south  valley 
and  Britannia.  It  is  suggested  that  a  road  could  be  built 
around  the  "big  bluflf"  on  the  north  side  of  the  valley  close 
to  where  it  runs  off  into  Howe  Sound  at  a  height  of  700  feet 
from  sea  level.  Mr.  H.  M.  Burwell,  of  Messrs.  Hermon  & 
Burwell,  formerly  consulting  engineer  for  the  city  of  Van- 
couver waterworks  system,  expressed  the  opinion  that  a  fine 
scenic  highway  could  be  built  through  to  Squamish  without 
much  difficulty  by  following  Seymour  Creek.  The  fact  that 
at  one  time  the  Pacific  Eastern  Railway  was  considering  the 
location  of  a  line  from  Squamish  via  Seymour  is  pointed  out 
as  a  good  argument  in  favor  of  the  alternative  route  for  a 
road   from    North   Vancouver. 


Canadian  Railroad  Development 

On  April  I  the  Canadian  Northern  Railway  took  over 
from  the  contractors  78}4  miles  of  new  trackage  from  Avon- 
lea  to  Gravelbourg,  Sask.  It  is  expected  that  the  line  will 
eventually  be  extended  to  Swift  Current. 

Construction  work  will  be  started  this  season  on  the 
Canadian  Northern  Western  line  from  Oliver  to  St.  Paul  de 
Netis,  100  miles,  northeast  of  Edmonton,  for  which  the  bond3 
are  guaranteed  by  the  Provincial  Government  to  the  extent 
of  $13,000  a  mile.  The  route  is  through  a  thickly-settled 
agricultural  district. 

As  illustrative  of  the  growth  of  railway  enterprise  in  the 
Dominion  it  will  be  interesting  to  mention  that  there  are 
7,000  miles  of  railway  sidings  in  Canada.  The  Canadian 
Pacific  Railway  owns  over  300  miles  of  sidings  at  Winnipeg, 
while  at  Montreal  it  has  probably  300  more.  In  1907  there 
were  only  22,453  miles  of  railway  in  the  Dominion.  Today 
there  are  30,000  miles. 

The  Toronto  Terminal  Company  has  approved  plans  for 
the  Toronto  Union  Station  and  Viaduct,  and  has  decided  to 
ask  the  Secretary  of  State  for  permission  to  increase  its  bor- 
rowing powers  from  $10,000,000  to  $12,000,000,  the  estimated 
cost  of  the  work.  The  Terminal  Company  have  also  arranged 
for  a  meeting  of  the  Dominion  Railway  Board  in  Toronto, 
when  the  Board  and  the  City  will  give  final  assent  to  the 
plans. 

The  city  of  Maisonneuve,  Que.,  is  opposing  the  action 
of  the  Canadian  Pacific  Railway  in  attempting  to  lay  their 
tracks  on  the  street  levels  for  which  they  had  obtained  per- 
mission by  the  Railway  Commission.  At  a  council  meeting 
recently  Mr.  Michaud  recalled  that  when  Maisonneuve  ap- 
pealed from  the  decision  of  the  Railway  Commission  its 
action  had  been  endorsed  by  several  large  municipalities  ir 
the  Dominion,  including  Quebec,  Ottawa,  Toronto,  London. 
Winnipeg,  Edmonton  and  Vancouver,  all  of  which  opposed 
level  crossings. 

The  culvert  on  the  new  Lake  Shore  line  of  the  Can- 
adian Pacific  Railway,  about  ten  miles  from  Toronto,  col- 
lapsed a  few  days  ago,  owing  to  undermining  by  the  spring 
Hoods.  A  work  train  which  was  running  over  the  culvert  at 
the  time  was  hurled  with  the  tender  to  the  bottom  of  a  10- 
foot  ravine,  the  engineer  and  fireman  being  killed.  At  the 
time  the  train,  which  was  the  first  to  pass  over  the  newly- 
constructed  road  this  year,  was  running  slowly,  and  when 
the  engine  reached  the  centre  of  the  viaduct  the  structure 
collapsed.  The  construction  of  the  Lake  Shore  line  was 
completed  last  autumn. 

The  ability  to  overcome  obstacles  in  engineering  con- 
struction  is  nowhere   better   ill.'strated   than   on   the   section 
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of  the  Grand  Trunk  Pacific  along  the  banks  ot  the  Skeena 
river.  The  latter  is  to  be  one  of  the  sights  on  the  Grand 
Trunk  Pacific  route  to  Prince  Rupert.  The  bed  of  the  river 
is  strewn  with  gigantic  rocks,  boulders  and  sand  bars,  and 
these  are  shifting  continually  under  the  force  of  the  river 
current.  By  heavy  expenditure  of  money  on  river  appliances 
the  railroad  builders  made  the  Skeena  river  sferve  as  a  means 
of  transportation  of  supplies  for  a  constructional  army  to- 
talling nearly  3,000  men.  Little  tunnelling  has  been  done. 
Nearly  4,000,000  cu.  yds.  of  rock  have  been  excavated  on  186 
miles  of  line  between  Prince  Rupert  and  Hazelton  to  effect 
a  route  through  the  cascades. 

The  last  mile  of  steel  linking  up  the  entire  system  of  tho 
Grand  Trunk  Pacific  Railway  was  laid  at  Nechako  River 
Crossing,  B.C.,  on  April  7,  in  the  presence  of  Mr.  Morlej' 
Donaldson,  vice-president  and  general  manager  of  the  com- 
pany. The  final  span  of  rail  was  spiked  to  the  ties  at  12.4") 
o'clock,  when  the  road  was  then  declared  finished.  At  a  point 
371  miles  east  of  Prince  Rupert  and  1,375  miles  west  of  Win- 
nipeg, in  the  heart  of  the  rough  British  Columbia  country, 
the  connecting  link  forming  another  great  transcontinental 
railway  was  made.  In  constructing  the  road  it  was  necessary 
to  erect  65  steel  bridges,  which  were  all  built  from  Govern- 
ment specifications  and  which  if  joined  together  would 
stretch  for  five  and  a  half  miles.  Three  of  the  largest  bridges 
are  over  1,000  feet  in  length. 


In  the  exhibition  section,  a  large  number  of  Canadian, 
American  and  English  firms  will  be  represented,  the  exhibits 
comprising  road  materials  and  road  machinery  of  every  de- 
scription. 


Montreal  Road  Congress 

The  first  annual  Canadian  and  International  Good  iioads 
Congress,  to  be  held  in  the  Arena,  Montreal,  from  May  IS  to 
23,  promises  to  be  a  success.  In  every  part  of  the  Dominion 
millions  of  dollars  are  being  expended  on  the  construction  of 
new  highways,  and  the  promoters  of  the  Congress  believe 
that  a  co-operative  educational  campaign  will  conduce  to 
economical  construction,  cheaper  maintenance,  and  niore 
satisfactory  results  generally.  There  is  great  need  of  a  more 
uniform  system  of  road-building  and  of  wider  knowledge  on 
this  phase  of  municipal  work. 

The  Congress  has  been  endorsed  by  the  Canadian  High- 
ways Association,  Canadian  Automobile  Federation,  and  Can- 
adian Manufacturers'  Association,  and  also  has  the  support 
of  the  Ontario  and  Quebec  Provincial  Governments.  Sir 
Francois  Langlier,  Lieutenant-Governor  of  Quebec,  will  open 
the  Congress,  and  will  be  supported  by  Mr.  W.  A.  McLean, 
Highways  Commissioner  for  Ontario  and  president  of  the 
.American  Road-builders'  Association. 

On  the  opening  day  there  will  be  a  reception  of  guests, 
the  second  and  third  days  will  be  devoted  to  reading  of  pa- 
pers, with  a  banquet  on  the  evening  of  the  second  day;  the 
fourth  day  will  be  given  over  to  the  Canadian  Automobile 
Federation,  and  the  fifth  day  will  be  taken  up  with  visits  to 
various  highways  in  the  neighborhood.  In  the  evenings  there 
will  be  lectures  illustrated  by  moving  pictures  showing  the 
construction  of  roads  and  the  use  of  machinery.  The  papers 
will  deal  with  practically  every  branch  of  road  work,  particu- 
lar attention  being  given  to  construction,  maintenance,  vari- 
ous types  of  roads,  materials,  and  machinery.  The  speakers 
will  include  Mr.  A.  H.  Blanchard,  Professor  of  Highway  En- 
gineering, Columbia  University;  Mr.  W.  W.  Crosby,  consult- 
ing engineer  Baltimore  State  Commission;  Mr.  A.  T.  Lang, 
professor  of  applied  science  and  engineering,  Toronto  Uni- 
versity; Mr.  W.  H.  Campbell,  chief  of  the  department  of 
public  works,  Philadelphia;  Mr.  Paul  de  Sargent,  chief  engi- 
neer, State  Highway  Commission,  Augusta;  and  Lieut. -Col. 
VV.  N.  Thornton,  president  of  the  Ontario  Associated  Board 
of  Trade,  Belleville. 

Invitations  are  being  sent  to  30,000  different  people,  and 
it  is  hoped  that  many  highway  officials  from  all  parts  of 
Canada  will  be  present. 


Publications  Received 

Steel  Bridge  Designing,  by  Mr.  B.  Wells,  Professor  of 
Structural  Engineering,  Armour  Institute  of  Technology, 
fhe  Myron  C.  Clark  Publishing  Company,  Chicago.  Price 
.$2.50  net. 

Among  the  readers  of  this  journal  this  book  will  com- 
mend itself  to  those  engaged  in  the  drafting  rooms  of  col- 
leges and  bridge  offices.  Chapters  are  devoted  to  the  follow- 
ing subjects: — Engineers'  Work  and  Contracts;  Bridge  Manu- 
facture; Rivets;  The  Design  of  a  Roof  Truss;  Types  and  De- 
tails of  Highway  Bridges;  Design  of  a  Rivetted  Truss  High- 
way Bridge;  Types  and  Details  of  Railway  Bridges;  Design 
of  a  Plate  Girder  Railroad  Bridge;  Design  of  a  Rivetted  Truss 
Railroad  Bridge;  A  Pin-Connected  Bridge;  Shop  Drawings; 
Strength  of  Materials. 

A  large  number  of  shop  and  general  drawings  arranged 
in  such  form  as  to  facilitate  ready  reference  enhance  the 
value  of  this  volume. 


Inspection  of  Concrete  Construction,  by  Jerome  Coch- 
ran, published  by  The  Myron  C.  Clark  Publishing  Company, 
608  South  Dearborn  Street,  Chicago.     Price  $4.00  net. 

This  book  is  based  upon  a  series  of  articles  contributed 
by  Mr.  Cochran  to  Engineering  and  Contracting.  Briefly  it 
covers  all  the  principal  points  upon  which  information  may  be 
desired  by  an  inspector  of  concrete  construction.  Some  idea 
of  the  scope  of  the  contents  may  be  gathered  from  an  enu- 
meration of  the  chapter  headings: — Chapter  I,  Inspection  ol 
Hydraulic  Cement;  Chapter  II.,  Inspection  of  Sand,  Stone, 
etc.;  Chapter  III.,  Inspection  of  Proportioning  and  Mixing; 
Chapter  IV.,  Inspection  of  Forms,  Molds,  Centering,  etc.; 
Chapter  V.,  Inspection  of  Steel  Reinforcement;  Chapter  VI., 
Inspection  of  Concreting;  Chapter  VII.,  Inspection  of  Surface 
Finishes;  Chapter  VIII.,  Inspection  of  Waterproofing;  Chap- 
ter IX.,  Inspection  of  Sidewalks,  Curbs  and  Pavements;  Chap- 
ter X.,  Inspection  of  Ornamental  Work,  Blocks,  etc.;  Chap- 
ter XI.,  Inspection  of  Molding  and  Driving  Concrete  Piles; 
Definition  of  Terms,  List  of  Authorities,  Index. 


An  interesting,  vvcll-illustratcd  pamphlet  describes  the 
Austin  Improved  Cube  Special  Street  Mixer,  manufactured 
by  the  Municipal  Engineering  and  Constructing  Company, 
for  whom  Messrs.  Lecky  &  Collis,  Limited,  43  Scott  Street, 
Toronto  (also  49  Beaver  Hall  Hill,  Montreal,  and  Napanee 
Ont.),  are  the  Canadian  agents.  Austin  Special  Concrete 
Mixers  for  laying  concrete  pavement  or  sub-base  for  pave- 
ment are  made  in  two  sizes,  the  one-third  yard  holding  a  one- 
bag  mix  and  the  one-half  yard  holding  a  two-bag  mix.  The 
entire  outfit,  including  engine  and  boiler,  is  mounted  on  heavy 
steel  trucks,  with  or  without  distributing  boom  (20  feet  long) 
The  boom  will  swing  at  a  radius  of  80  degrees  each  way,  .s^- 
that  the  concrete  can  be  distributed  on  the  street  as  desired, 
up  to  40  feet  width.  The  machine  is  equipped  with  a  self-pro- 
pelling device,  arranged  to  run  either  backward  or  forward, 
and  is  under  perfect  control  of  the  operator,  who  handles  the 
machine  with  a  steering  wheel.  The  bucket,  or  skip,  drops 
close  to  the  ground,  so  that  the  material,  which  has  previously 
been  distributed  along  the  street,  can  be  loaded  directly  into 
the  charging  hopper  from  wheelbarrows.  The  steam  rig  re- 
quires two  men  to  operate — one  to  handle  the  charging  hop- 
per and  the  other  the  discharging.  The  machine  is  set  up 
from  the  ground  so  that  carts  can  be  backed  directly  under 
the  discharge  spout,  when  it  is  not  desirable  to  use  the  boom. 
It  will  travel  from  one  piece  of  work  to  another  at  the  rate 
of  one  and  one-half  miles  per  hour. 


Contracts  Department 

News     of    Special    Interest    to    Contractors,    Engineers,    Manufacturers    and 

Dealers  in  Building  Supplies 


Waterworks,  Sewerage  and 
Roadways 

Amherst,  N.S. 

The  laying  of  sewers,  at  an  estimated 
cost  of  $20,000  is  proposed  by  the  town 
council. 

Brantford,  Ont. 

Tenders  will  be  received  by  the  Sec- 
treas.,  F.  W.  Frank,  until  8  p.m.,  April 
^Oth,  for  the  following:  (B)  fireproof 
pump  house;  (G)  pumping  machinery; 
(A)  two  four  million  gallon  turbine 
pumps  and  two  motors  to  operate  same 
for  domestic  service.  (B)  two  four  mil- 
lion gallon  booster  pumps  for  fire  service, 
motor  driven;  (C)  Steam  turbine  alter- 
native for  operating  booster  pumps.  Bulk 
tenders  accepted  for  "B"  and  "G."  Plans 
and  specifications  at  the  City  Hall,  Brant- 
ford, or  at  the  office  of  the  Engineers, 
Chipman  &  Power,  204  Mail  Building, 
Toronto. 

Calgary,  Aha. 

A  by-law  is  to  be  submitted  to  tlii? 
ratepayers  on  May  7th,  authorizing  the 
expenditure  of  $100,000  for  the  supply  of 
material  and  the  complete  construction 
of  a  main  sewer  in  Ogden  subdivision. 
At  the  same  time  the  ratepayers  will  be 
asked  to  authorize  the  expenditure  of 
$50,000  on  improvements  to  parks,  and 
$60,000  on  extensions  to  the  waterworks 
system. 

Estevan,  Sask. 

Tenders  will  be  received  by  the  Sec- 
Treas.,  P.  J.  Stephens,  until  8  p.m.  May 
9th,  for  (a)  laying  approximately  10,500 
ft.  of  watermains  and  16,000  ft.  sewer 
pipe;  (d)  furnishing  cast  iron  water  pipes 
and  specials;  (e)  furnishing  fire  hydrants 
and  gate  valves;  (f)  furnishing  sewer 
pipe  and  junctions.  Plans  are  at  the 
Town  Engineer's  office,  Estevan,  and  at 
the  office  of  the  Can.  Engineer,  Winni- 
peg. 

South  Edmonton,  Alta. 

The  Commrs.  have  adopted  the  City 
Engineers  report  and  will  build  a  pump- 
ing station  at  a  cost  of  $50,000. 

Harwich  Twp.,  Ont. 

If  the  drainage  plans  about  to  be  sub- 
mitted to  the  Twp.  Council  arc  adopted 
a  $60,000  bridge  for  the  Pere  Marquette 
Uly.  will  be  built,  and  1,500  acres  of 
marshland  drained  for  which  a  pumping 
station,  etc.,  will  be  required. 

London,  Ont 

Tenders  for  sewer  Construction  adver- 
tised Contract  Record  April  8,  page  81. 
close  May  7  and  not  May  17  as  stated. 
Wm.  N.  Ashplant,  City  Engineer. 

Tenders  will  be  received  by  the  City 
Clerk  until  April  20th,  for  power  drill, 
street  sweeper,  3  automatic  dump  wag- 
gons, street  cleaning  machine,  and  sup- 
plies, including  picks,  shovels,  barrows. 
etc 


Montreal,  Que. 

F.  J.  Jago  &  Co.,  JO  Victoria  St.,  who 
have  the  general  contract  for  the  filtra- 
tion plant  invite  sub-tenders  on  roofing, 
ornamental   iron   and   plumbing. 

New  Glasgow,  N.S. 

The  construction  of  sewerage  system, 
at  a  cost  of  $25,000  is  contemplated  by 
the  town  council. 

The  expenditure  of  $6,000  on  road  ma- 
chinery is  being  considered  by  tlie  town 
council. 

Quebec,  Que. 

The  city  has  appropriated  tht  siim  of 
$625,000,  which  is  to  be  expended  as 
follows: — $125,000  for  ornamental  posts; 
$100,000  for  improvements  in  Limoilou 
Ward;  $250,000  for  improvements  in  Bel- 
vedere Ward;  and  $100,000  for  Exhibi- 
tion improvements.  Tenders  on  this 
vvork  will  be  called  very  shortly. 

Tenders  will  be  received  by  Hon.  J.  A. 
Tessier,  Prov.  Govt.  Dept.  of  Highways, 
until  April  24th,  for  the  construction  ol 
the  Sherbrooke-Derby  route  liighway. 
Plans  and  specifications  are  at  the  De- 
partment. 

Regina,  Sask. 

Tenders  are  about  to  be  called  for  the 
following  waterworks  supplies:  (B)  cast 
iron  pipe  and  specials;  (C)  lead  pipe,  gal- 
vanized iron  pipe,  jute  rope,  black  pipe, 
pig  lead;  (D)  iron  body  gate  valves 
(Kelfie  brand)  valve  boxes,  fire  hydrants, 
brass  gate  valves;  (E)  Corporation  and 
curb  cocks  lead  to  leal  unions,  curb 
boxes.  Engineer,  J.^  M.  McKay,  Supt.  of 
Waterworks.  ' 

Stratford,  Ont. 

The  Engineer,  A.  B.  Manson,  will  re- 
ceive fenders  until  5  p.m.,  April  25th,  for 
the  construction  of  1650  ft.  5j4-ft.  con- 
crete storm  sewer  arch  and  2,940  ft.  2-ft. 
vitrified  glazed  pipe  sanitary  sewer  on 
Erie  street. 

Plans  have  been  drawn  for  improve- 
ments to  the  sewage  disposal  plant. 
Plans  and  specifications  are  at  the  office 
of  the  engineer-in-charge,  A.  B.  Man- 
■  son.  City  Hall,  they  include  grit  cham- 
ber, sedimentation  tank,  auxiliary  gas 
engine  (probably)  and  chlorination  de- 
vise. 

Sandwich,  Ont. 

Tenders  will  be  received  by  the  Clerk, 
E.  R.  North,  until  April  20th,  for  the 
construction  of  sewers,  watermains  and 
reinforced  concrete  pavement  on  Sunset 
avenue. 

St.  Catharines,  Ont. 

It  is  understood  that  a  liquid  chlorinat- 
ing plant  will  be  installed  at  once  by  the 
city  council.     Engineer,  W.  P.  Near. 

Toronto,  Ont. 

Plans  have  been  prepared  for  a  com- 
bined system  of  sanitary  and  storm  over- 
flow sewerage  system  for  North  Toron- 


to. The  disposal  plant  to  be  located  in 
Don  Valley,  will  consist  of  detritus 
tanks,  Imhoff  tanks,  chlorinating  device, 
sludge-drying  beds  and  sprinkling  filters. 
Estimated   cost  $4,144,256. 

The  following  work  has  been  recom- 
mended by  the  Commissioner  of  Works, 
R.  C.  Harris:  Grading  on  Morton  Road, 
Particia  Drive,  lona,  Oakcrest,  Patter- 
son, Claude  and  Merrick  streets.  Glen- 
dale  avenue  and  Keystone  Drive.  Esti- 
mated cost  $28,750.  The  laying  of  as- 
phalt pavements  on  Agnes  street,  $13,- 
783,  and  bitulithic  pavements  on  Turner, 
Conrad,  Frank,  Ashworth,  Melita  and 
Willow  streets,  $37,833,  and  concrete 
sidewalks  on  17  streets  at  an  estimated 
cost  of  $17,135. 

Toronto,  Ont.,  Port  Credit 

The  water  system  by-law  will  be  dis- 
cussed at  the  next  meeting  of  the  vil- 
lage council.  The  estimated  cost  is  be- 
tween $60,000  and  $100,000. 

Trenton,  N.S. 

The  installation  of  a  water  supply  sys- 
tem, at  a  cost  of  $50,000,  is  proposed  by 
the   town  council. 

Victoria,  B.C. 

Tenders  will  be  received  by  City  Pur 
chasing  Agent,  W.  Gait,  until  4  p.m.  May 
4lh,  for  10,000  ft.  4-in.  steel  pipe  for 
waterworks  purposes. 

Winnipeg,  Man.,  St.  Vital 

Tenders  addressed  to  the  Reeve.  Grand 
Vital  P.O.,  will  be  received  untii  2  p.m. 
Aprill  22,  for  the  supply  and  construction 
of  1,883  ft.  of  24  in.;  2,951  ft.  of  20  in.; 
8,373  ft.  of  18  in.;  8,733  ft.  of  15  in.;  and 
8,990  ft.  of  12  in.  vitrified  sewers.  Plans 
and  specifications  at  the  office  of  the 
Municipal  Engineer,  Municipal  Hall  St. 
Marys  Rd.,  St.  Vital. 

Wallaceburg,  Ont. 

Tenders  for  the  waterworks  system 
close  with  the  Clerk,  H.  E.  Johnson,  May 
5th.  Contract  "Al,"  laying  water  mains; 
contract  "A2,"  laying  sewers;  contract 
"C,"  water  tower  and  foundations;  con- 
tract "D,"  water  pipes  and. specials;  con- 
tract "E,"  fire  hydrants,  gate  valves,  valve 
boxes;  contract  "F,"  mechanical  pres- 
sure filters;  contract  "I,"  intake  and 
basin;  contract  "M,"  laying  force  main; 
contract  "S,"  furnishing  sewer  pipe. 
Plans  and  specifications  are  at  the  office 
of  the  Engineers,  Chipman  &  Power, 
Mail  Bldg.,  Toronto,  and  at  the  Resi- 
dent  Engineer's  office,  Wallaceburg. 

Yarmouth,  N.S. 

The  laying  of  clay  pipe  sewers,  at  an 
estimated  cost  of  $50,000.  is  being  con- 
sidered by  the  town  council. 

CONTRACTS  AWARDED 
Elmira,  Ont. 

A  contract  has  been  awarded  by  the 
town  council  to  A.  M.  Bauman  for  dig- 
ging,    ackfilling,  tapping  mains,  furnish- 


THE    COMTRACT    kECOkt) 


4fi 


p       ,  .  i       ^^^       tSIASLISHtO    IBM         ^ 

^ntract  Record 

#  Engineering  Review 


Published  Each  Wednesday  By 

HUGH  G.  MACLEAN,  LIMITED 

HUGH  C.  MacLEAN,  Winnipeg,  President. 
THOMAS  S.  YOUNG,  General  Manager. 

HEAD    OFFICE   -    -    220    King    Street    West,    TORONTO 
Telephone  A.   929 

MONTREAL  -  Telephone  Main  2299  -  119  Board  of  Trade 
WINNIPEG  -  Telephone  Garry  856  -  302  Travellers'  Bldg. 
VANCOUVER  -  Tel.  Seymour  2013  -  Hutchison  Block 
NEW  YORK  -  Tel.  3108  Beekman  -  Tribune  Building 
CHICAGO  -  Tel.  Randolph  6018  -  659  Peoples  Gas  Bldg. 
LONDON.  ENG. 3  Regent  Street,  S.W. 

SUBSCRIPTION   RATES 

Canada  and  Great  Britain,  $2.00.     U.  S.  and   Foreign,  $3.00. 

Single  copies  10  cents 

Alphabetical   Index   of   Advertisers 
Pa^e  16 


Vol.  28 


April  22,  1914 


No.  16 


Principal   Gontents 

Workmen's   Compensation   in   Ontario 475 

Canadian   Municipalities  Need   Controlling  Influence    ..     475 

Engineering  Prospects  and  Opportunities 470 

By  F.  H.  Fay. 
Design   and   Operation  of  Tremies  for  Depositing   Sub- 
aqueous  Concrete 477 

By  J.  R.   Middleton 
Constructional  Features  of  the  Georgia-Harris  Viaduct 

at  Vancouver,  B.C 478 

Explosions  in  Sewers — An  Investigation  'of  Causes  and 

Preventive   Measures 480-1 

By  H.  J.  Kellogg 

Permanent  Bridges  and  Their  Advantages 482-93 

By  Daniel  B.  Luten 
The   Special   Application    of   the    Various   Roofing    Ma- 
terials        494-5 

Desirability    of    Co-operation    Between    .Architects    and 

Contractors 496 

By  Charles  A.  Bowen 
Technical  and  Economical  Aspects  of  Road-Building  in 

Quebec 497-500 

By  Gabriel  Henry 

Letters  to  the  Editor 501 

Building  Activity  in  Montreal  and   District 502 

Constructional,   Personal,  etc 502-0 


Workmen's   Gompensation  in  Ontario 

EMPLOYERS  of  labor  in  general,  and  contractor.s 
in    particular,   throughout   Ontario    may    well 
view  with  apprehension  the  Compensation  Act 
whicli  the  province  is  about  to  put  through, 
and  should  oppose  it  tooth  and  nail.    Objections  to  the 
bill  may  be  said  to  be  legion,  but  one  of  the  most  seri- 
ous is  that  under  certain  circumstances  the  employee 


is  enabled,  without  regard  to  negligence  on  his  part,  to 
obtain  compensation  to  the  extent  of  55  per  cent,  of 
liis  former  earnings,  the  payments  to  be  continued,  if 
necessary,  for  life  and  in  the  event  of  death  to  con- 
tinue to  the  widow  or  other  dependents. 

Of  all  spheres  of  activity,  contracting  and  allied 
work  are  perhaps  the  most  susceptible  to  accidents,  and 
in  spite  of  the  "Safety  First"  movement  and  the  extra 
precautions  for  which  it  has  been  responsible  of  late, 
the  dangers  attendant  upon  the  execution  of  large 
building  and  engineering  works  have  not  been  lessened 
— due  perhaps  to  the  increased  magnitude  of  such  en- 
terprises and  the  growing  demand  for  speed  in  con- 
struction. This  the  employers  realize  and  after  making 
every  possible  provision  to  prevent  mishap  to  life  and 
limb  they  are  united  in  the  opinion  that  the  workman 
injured  in  their  service  while  engaged  in  the  proper 
performance  of  his  duties  should  receive  adequate 
compensation  under  a  well-balanced  business  form  of 
administration.  The  opposition  is  to  a  bill  which 
teems  with  anomalies  and  inconsistencies  and  suggests 
the  possibility  of  much  tiresome  litigation — arising  out 
of  the  overlapj)ing  of  the  trades  as  classified  under  the 
act. 

It  is  understood  that  the  government  recognizes 
that  the  proposed  measure  has  its  shortcomings  and 
that  amendments  will  be  made  later,  but  this  does  not 
alter  the  fact  that  the  bill  is  likely  to  become  law 
under  the  present  status  of  affairs,  neither  does  it 
compensate  the  employers  for  the  injustice  of  having 
the  act  administered  by  a  government-appointed  com- 
mission who  will  have  such  power  as  to  enable  them 
to  interpret  their  own  powers  and  sit  in  judgment  up- 
on their  own  decisions. 

As  it  stands,  the  act  is  one  of  the  crudest  attempts 
to  legislate  the  vexed  question  of  compensation  ever 
made. 


Ganadian   Municipalities   Need   Gontrolling 
Influence 

NOT  long  smce,  the  London  correspondent  of 
this  journal  discussed  the  advisability  of 
having  some  central  authority,  such  as  the 
Local  Government  Board  in  England,  to 
control  municipal  borrowing  in  Canada,  it  having  been 
argued  that  some  such  authority  would  tend  to  place 
Canadian  municipal  credit  upon  a  better  basis  in  finan- 
cial centres.  With  this  idea  we  are  thoroughly  in  ac- 
cord, for  undoubtedly  Canada  is  suffering  at  the  mo- 
ment from  the  effects  of  bad  management  in  her  towns 
and  cities. 

During  the  last  few  years  the  country  has  been 
passing  through  a  period  of  reckless  irresponsibility 
in  financial  affairs,  and  the  relation  between  capital 
and  current  expenditure  has  been  almost  entirely  over- 
looked. Perhaps  the  worst  feature  of  it  Is  that  in  many 
cases  while  money  was  being  squandered  in  one  direc- 
tion legitimate  enterprise  was  being  stinted  in  an- 
other— as  a  single  example  of  which  may  be  cited  the 
miserably  inadequate  appropriation  made  in  the  first 
instance  for  the  Toronto  filtration  plant,  which  was 
found  to  be  hopelessly  too  small  before  it  was  half 
finished. 

The  crying  need  of  a  Municipal  Department  is  be- 
coming more  apparent  and  its  feasibility  has  been  the 
topic  of  considerable  discussion.  Particularly  is  this 
the  case  in  Ontario,  where  it  is  thought  that  a  depart- 
ment of  the  provincial  government  might  accomplish 
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much  in  the  way. of  acting  as  a  restraining  and  guiding 
influence  upon  the  lesser  municipalities  in  particular. 
It  is  contended,  with  much  reason  we  believe,  that  a 
capable  Minister  at  the  head  of  such  a  government 
department  would  soon  become  a  leader  of  public 
opinion  in  municipal  affairs,  i'ublic  opinion  on  mat- 
ters municipal  is  moribund — a  condition  which  is  not 
difficult  to  understand  when  one  considers  by  what  in- 
competent men  the  taxpaying  res9urces  of  many  of 
our  towns  and  cities  have  been  exploited  of  late. 

One  of  the  objections  is  that  it  would  be  almost 
impossible  to  find  men  of  sufficiently  broad  experi- 
ence to  administer  the  affairs  of  such  a  department. 
This  is  mere  quibbling,  for  in  both  Toronto  and  Mon- 


treal there  are  at  least  a  dozen  men  competent  to  ren- 
der" excellent  service — municipal  engineers  who  have 
graduated  into  consulting  practice  and  retained  the 
essence  of  many  years'  broad  experience  in  financing 
and  carrying  out  municipal  work.  Such  men  are  to  be 
obtained,  but  of  course  they  have  their  price.  A  salary 
of  $10,000  a  year  would  perhaps  attract  the  right  kind 
of  men  and  if  such  a  figure  were  paid  and  a  department 
were  organized  for  every  province,  with  perhaps  a 
supreme  authority  under  federal  control,  money  would 
be  saved  to  the  country  many  times  over. 

The  very  life  of  our  progress  depends  upon  our 
maintaining  high  municipal  credit.  Is  this  being  done 
under  the  present  system  of  municipal  administration? 


Engineering  Prospects  and  Opportunities' 


By  F.  H.  Fayt 


THE  future  of  engineering  is  bright.  Opportuni- 
ties are  expanding.  Ihe  world  is  coming  to 
expect  and  to  demand  a  higher  standard  ol  the 
engineer  and  of  engineering.  Engineering  is 
the  oldest  of  all  professions,  and  dates  from  the  earli- 
est and  most  elementary  civilization ;  but  it  is  only 
within  comparatively  recent  years  that  it  has  become 
recognized  as  a  distinct  profession,  and  we  must  still 
look-to  the  future  for  that  full  recognition  to  which  wc 
engineers  believe  the  profession  is  entitled. 

In  every  field  of  activity  the  world  is  coming  more 
and  more  to  depend  and  rely  upon  engineers.  i5ut  tc 
meet  these  demands,  engineers  themselves  must  grow 
and  become  broader  men.  The  successful  engineer  of 
today  and  of  tomorrow  cannot  be  like  the  engineer  of 
yesterday,  who  too  often  would  "retire  into  the  tech- 
nical recesses  of  his  professional  work  and  content 
himself  with  being  the  servant  of  other  men."  The  en- 
gineer of  to-day  should  be  a  broad-gauge  man,  aggres- 
sive, alert,  in  touch  with  public  questions  outside  his 
own  narrow  field,  and  a  leader — not  a  follower — of 
men.  It  is  upon  the  development  of  the  qualities  in 
engineers  themselves  that  the  whole  future  success  of 
the  profession  depends. 

The  best  technical  school  training  for  an  engineer 
is  one  which  gives  a  thorough  grounding  in  the  funda- 
mental subjects  of  science  and  engineering  without 
frills  and  specialties.  In  response  to  popular  demand, 
there  has  been  in  most  of  our  technical  schools  during 
the  past  few  years,  a  tendency  to  too  high  a  degree  of 
specialization.  Fortunately,  a  reaction  is  setting  in, 
and  in  the  best  technical  schools  to-day,  courses  are  be- 
ing rearranged  so  as  to  give  the  student  a  more  thor- 
ough training  in  science  and  the  general  principles  of 
engineering,  with  less  specialization. 

There  is  one  quality  of  highest  importance  to  the 
.success  of  the  young  engineer,  which  cannot  be  taught 
in  schools  and  which  he  must  gain  for  himself,  and 
that  is  the  ability  to  properly  meet  and  mingle  with 
his  fellow-men.  In  other  words,  he  should  be  what 
is  popularly  known  as  a  "mixer,"  and  failure  in  this 
direction  is  responsible  for  the  lack  of,  or  limited,  suc- 
cess, of  many  an  engineer  who  has  the  other  requi- 
sites, and  who  but  for  this  lack  would  undoubtedly 
achieve  a  far  higher  position. 

The  engineer  should  be  a  manager,  and     should 

•  Kxtracl  from  the  Presidential  Address  before  th«  Boston  Society  of 
Civil  Knginocrs  at  the  recent  Annual  Meeting. 

t  Dirigion  KnKineer.  Public  WorkB  Department,  Uonton.  Mniw. 


give  orders  to  others  who  can  do  the  work  under  hi.- 
direction  as  well  as  he  himself  could  do  it  with  the 
situation  reversed.  It  should  not  be  considered  un- 
professional for  an  engineer  to  be  a  capitalist,  and, 
when  he  takes  his  proper  place  as  promoter  and  or- 
ganizer and  shares  in  the  profits  of  engineering  enter- 
prises, he  will  no  longer  be  taunted  with  the  saying 
that  "an  engineer  is  only  good  to  spend  other  people's 
money."  It  is  by  acquiring  individual  strength  that 
the  engineer  can  give  strength  to  the  profession.  It 
is  well  known  that  engineers  of  admitted  proficiency 
often  have  to  work  under  the  direction  of  men  who 
are  unfitted  by  education  and  experience  to  direct  en- 
gineering work.  This  is  because  the  engineer  is  a 
workman  while  the  other  party  belongs  to  the  class 
of  "managers."  The  engineer  has  not  reached  hi> 
proper  rank  until  he  can  hold  the  position  of  manager, 
as  well  as  that  of  a  designer  and  supervisor  of  work. 

Engineers  themselves  are  frequently  responsible 
for  the  low  estimate  which  the  public  places  upon  the 
value  of  engineering  services.  Chief  engineers  of  cor- 
jjorations  and  i)ublic  boards  too  often  make  the  mis- 
take of  hiring  engineering  assistants  at  the  lowest  pos- 
sible wage,  under  the  false  impression  that  by  such 
rigid  economy  they  are  enhancing  their  own  value  in 
the  minds  of  their  employers. 

Sucli  practices  do  grave  injury  to  the  whole  profes- 
sion and  cheapen  it  in  the  estimation  of  the  public. 
Furthermore,  they  tend  to  react  to  the  disadvantage 
even  of  the  chief  engineer,  for  his  employers  will  rea- 
son that  if  the  rank  and  file  of  engineers  can  be  hired 
so  cheaply,  engineers  as  a  whole  are  a  cheap  lot,  and 
high  salaries  arc  not  necessary  in  any  grade,  even  that 
of  the  chief  engineer  himself.  The  chief  engineer  who 
pays  a  fair  wage,  taking  account  of  the  time  and  money 
which  the  young  engineer  has  spent  in  securing  his 
education  and  training  (his  working  capital),  will  noi 
only  secure  better,  more  loyal  and  more  efficient  ser- 
vice, but  will  help  to  raise  the  standard  of  the  whole 
profession. 


Preliminary  plans  are  being  drawn  up  by  an  Eng- 
lish firm  of  engineers  for  the  Lachine  Rapids  Power 
Company.  It  is  proposed  to  develop  hydro-electric 
power  on  the  north  and  south  sides  of  Heron  Island, 
situated  in  the  centre  of  the  Lachine  Rapids,  near 
Montreal.  Should  the  project  be  carried  out  it  will 
entail  the  expenditure  of  at  least  $6,000,000,  the  idea 
being  to  supply  power  to  Montreal  industries. 
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Design  and  Operation  of  Tremies  for  Deposit- 
ing Subaqueous  Concrete 

By  J.  R.  Middleton,  Assistant  Engineer-in-Charge  C.  P.  R.  Bridge,  Pitt  River 


!• 


THE  use  of  the  tremie  as  a  means  of  placing  con- 
crete under  water  is  discouraged  by  a  great 
many  engineers,  who  are  incHned  to  loolv  upon 
this  method  as  a  last  expedient  and  allowable 
only  in  cases  where  the  use  of  the  deep  sea  sealing 
bucket  is  impossible.  It  must  be  admitted  that  this 
aversion  is  frequently  quite  justified,  as  on  a  great 
many  jobs  the  most  amateurish  attempts  are  made  at 
this  class  of  work.  In  the  hope  that  it  may  be  of  in- 
terest to  readers  who  have  not  as  yet  had  occasion  to 
use  tremies,  the  writer  ventures  to  give  a  few  hints, 
gleaned  from  experience,  on  their  design  and  opera- 
tion. 

Principal  of  Operation 

A  tremie  consists  essentially  of  a  pipe,  of  the  neces- 
sary length  to  reach  bottom,  provided  with  a  hopper 
at  the  upper  end  for  receiving  the  batches.  The  whole 
is  suspended  vertically  in  such  a  way  that  it  reaches 
bottom,  and  may  be  raised  as  the  work  progresses.  As- 
suming for  the  moment  that  the  preliminaries,  whjch 
will  be  looked  into  later,  have  been  attended  to,  and 
that  the  work  is  well  under  way,  then  the  following 
conditions  should  obtain:  (1)  The  pipe  should  be  ab- 
solutely free  from  water  at  all  times ;  (2)  as  each  fresh 
batch  is  deposited  in  the  hopper  it  should  slide  easily 
down  the  pipe  for  a  few  feet  by  its  own  weight,  or  by  a 
slight  raising  of  the  tremie.  The  first  condition  re- 
quires that  the  pipe  be  water-tight  throughout  the 
whole  of  its  submerged  length,  and  that  its  lower  end 
project  into  the  deposited  mass  a  distance  sufficient  to 
prevent  any  influx  of  water.  The  second  implies  that 
the  concrete  is  mixed  "wet"  enough  to  flow  easily. 
This  "soupy"  condition  not  only  facilitates  its  passage 
through  the  pipe,  but  assures  also  that  a  fairly  level 
surface  will  be  obtained  at  the  bottom  without  an  un- 
due number  of  shifts  in  the  tremie  position.  From  the 
above  it  will  be  seen  that,  under  ideal  conditions,  each 
single  batch  is  deposited  below  the  surface  of  the 
mass,  and  never,  while  retaining  its  identity  as  a  batch, 
comes  in  contact  with  the  water.  The  mass  surface, 
the  only  concrete  exposed  to  the  water,  should  never  be 
disturbed  sufficiently  to  cause  any  serious  wash.. 

Design 

The  most  satisfactory  tremies  have  been  construct- 
ed as  follows :  The  hopper  was  built  of  sheet  iron,  4x4 
feet,  with  vertical  sides  for  a  depth  of  9  inches.  In  a 
further  depth  of  1  foot  3  inches  the  sides  are  battered 
in  to  leave  a  hole  12  x  12  inches.  They  are  then  drawn 
in  to  form  a  pipe  just  large  enough  to  be  inserted  into 
a  short  length  of  10  inch  W.  I.  pipe  fitted  with  a  flange 
joint  on  the  lower  end.  The  hopper  is  joined  to  the 
short  pipe  by  four  vertical  riveted  bands,  and  the  joint, 
which  should  always  be  kept  above  water  is  caulked  so 
as  to  be  "grout-tight."  The  remainder  of  the  tremie 
is  made  up  of  lengths  of  10  inch  W.  I.  pipe,  with  screw- 
joints,  except  the  top  one,  which  is  flanged  to  connect 
with  the  short  piece  riveted  to  the  hopper.  All  screw 
joints  should  be  greased  and  the  flange  joint  gasketed 
to  insure  water-tightness.  A  heavy  band  is  riveted 
round  the  top  edge  of  the  hopper  for  reinforcement, 


and  to  carry  a  cable  sling  for  hoisting  purposes.  Seal- 
ing has  been  carried  out  at  a  depth  of  almost  100  feet 
with  tremies  of  this  description,  the  only  difference  be- 
ing that  spiral  riveted  pipe  with  flanged  and  gasketed 
joints  was  substituted  for  the  W.  I.,  in  order  to  save 
weight. 

Handling  and  Inspection 

The  most  satisfactory  method  of  handling  the  tre- 
mie, and  the  only  method  in  deep  work,  is  by  derrick. 
In  shallow  water,  however,  where  only  one  derrick  is 
available  both  for  supplying  the  concrete  and  moving 
the  tremie,  a  crib  support  may  be  built  on  the  coffer- 
dam, struts,  and  the  derrick  hooked  on  only  when  it  is 
necessary  to  raise  it  a  little.  A  separate  derrick  is 
much  preferable,  owing  to  the  fact  tliat  the  spring  in 
the  boom  helps  to  jar  each  batch  through  the  pipe,  and 
also  because  of  greater  speed.  On  starting  work,  the 
tremie  is  lowered  till  it  rests  on  bottom,  and  is  then 
raised  three  or  four  inches  in  order  to  give  the  first 
batch  room  to  expel  the  water.  A  couple  of  cement 
sacks  placed  in  the  pipe  act  as  a  plug  and  prevent  any 
tendency  of  the  water  to  work  through  the  first  batch. 
The  first,  or  at  least  the  second  batch,  should  drive  all 
the  water  out  through  the  pipe  bottom  and  seal  it.  A 
light  lowered  at  intervals  into  the  pipe  will  soon  show 
up  any  slight  leak. 

When  working  properly,  the  pipe  will  give  a  pecu- 
liar "roaring"  sound  as  each  batch  drops  down.  Should 
the  bottom  not  be  sealing  well,  a  column  of  water  will 
shoot  up  the  pipe  after  each  batch.  In  cases  where 
there  is  a  leak  in  the  pipe  above  the  seal,  it  will  be 
found  that  shortly  after  each  batch  is  deposited  there 
will  be  a  "boiling  up"  of  water  through  the  batch  which 
will  wash  most  of  the  cement  and  a  good  deal  of  the 
sand  to  the  surface,  forming  a  rich  grout  at  the  top 
and  leaving  washed  gravel  below.  This  is  caused  by 
the  accumulated  water  from  the  leak  lying  on  the  sur- 
face of  the  concrete  in  the  pipe  and  being  forced  up 
through  each  new  batch  as  it  is  dropped  into  place.  It 
probably  is  more  harmful  to  the  concrete  than  even 
faulty  sealing  of  the  tremie  bottom.  When  concreting 
in  piled  foundations,  it  will  sometimes  be  found  that, 
although  the  pipe  is  apparently  quite  watertight  and 
the  lower  end  close  enough  to  the  bottom  to  seal  pro- 
perly, there  is  still  trouble  from  wash  and  excessive 
clogging.  This  usually  indicates  that  the  free  exit  at 
the  pipe  bottom  is  partially  closed  by  an  obstruction, 
such  as  a  "nest"  of  piles,  and  ashift  in  the  tremie  posi- 
tion will  usually  get  over  the  trouble.  Should  the  bot- 
tom, as  is  frequently  the  case,  be  composed  of  river 
silt  or  clay  which  has  been  converted  into  a  semi-liquid 
mud  by  the  action  of  the  water  jet  when  driving  piles, 
it  will  be  found  that  the  concrete  will  sink  below  the 
surface  of  the  mud  and  spread  itself  imperfectly  over 
the  bottom,  forming  a  very  poor  seal,  and  being  full  of 
mud  "pockets."  In  cases  of  this  kind,  the  most  satis- 
factory method  is  to  first  lay  a  thin  sealing  course  with 
the  idea  of  confining  the  mud.  After  setting,  the  whole 
seal  is  cleaned  over  with  a  hydraulic  sand  elevator,  and 
most  of  the  surface  mud  remo\ed,  after  which  the  main 
seal  may  be  deposited  with  practically  no  further  trou- 
ble from  mud. 
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Constructional  Features  of  the  Georgia-Harris 
Viaduct  at  Vancouver,  B.  G. 


CONSIDERABLE  progress  has  been  made  dur- 
ing the  spring  and  winter  months  with  the 
construction  of  tlie  Georgia-Harris  viaduct 
now  being  erected  for  the  city  of  Vancouver 
by  Messrs.  J.  McDiarmid  &  Company,  of  Winnipeg 
and  Vancouver.  This  structure  stretches  from  the 
west  end  of  Harris  Street  in  a  westerly  direction  to  the 
eastern  end  of  Georgia  Street,  crossing  over  an  arm  of 
False  Creek,  the  properties  of  the  Canadian  Pacific 
Railway,  British  Columbia  Electric  Railway  and  the 
Great  Northern  Railway.  The  viaduct  was  designed 
by  Mr.  C.  A.  P.  Turner,  the  inventor  and  patentee  of 
the  "Mushroom"  system  of  reinforced  concrete  con- 


view  of  Warren  trusses,  looking  east. 

struction,  and  is  intended  to  relieve  the  problem  of 
handling  heavy  traffic  between  the  west  and  east  dis- 
tricts of  the  city. 

The  total  length  is  2,854  feet  and  the  outside  width 
is  66  feet,  comprising  a  central  roadway  53  feet  wide 
carrying  a  double  track  for  street  cars,  and  two  6  ft. 
6  in.  sidewalks.  For  about  900  feet  from  the  Georgia 
Street  end  the  structure  consists  of  four  parallel  War- 
ren continuous  trusses,  the  erection  of  which  is  almost 
completed,  over  900  tons  of  steel  having  been  put  in 
place  in  a  little  over  8  weeks.  From  the  end  of  the 
steel  trusses  for  a  distance  of-  280  feet  there  will  be 
seven  standard  Mushroom  spans  varying  in  widtii  from 
2i7  ft.  9  in.  to  43  ft.  6  in.  the  latter  being  the  largest 
Mushroom  span  on  tlie  structure.  The  succeeding 
stretch  of  150  feet  consists  of  3  parallel  reinforced  con- 
crete girders  with  two  spans  of  about  60  ft.  which  are 
canti levered  out  from  each  end  support.  Only  the 
footings  on  this  portion  have  as  yet  been  completed. 
Owing  to  the  nature  of  the  ground  here,  most  of  which 
is  fill,  it  was  found  necessary  to  carry  the  footings  on 
piles  of  which  10  to  13  were  required  for  each  footing. 
In  passing  over  the  site  of  the  old  Royal  City  Mills 
(now  owned  by  the  B.  C.  Electrical  Railway  Com- 
pany), it  became  necessary  to  use  steel  points  on  a 


large  number  of  the  piles  as  in  some  places  there  wa- 
over  14  ft.  of  fill  consisting  of  old  slabs,  logs  and  mill 
waste. 

The  viaduct  is  carried  over  the  Great  Northern 
Railway  tracks  on  continuous  girders  of  reinforced 
concrete  with  spans  varying  from  50  to  83  feet,  the 
length  of  the  spans  having  been  determined  by  the 
position  of  the  tracks.  Next  comes  the  arch  over  False 
Creek  with  a  span  of  123  feet  cantilevered  out  from 
each  support.  This  is  followed  by  12  spans  of  the 
Mushroom  type  ranging  from  25  ft.  to  30  ft.  after  which 
69  ft.  of  fill  connects  with  the  Harris  Street  end.  The 
first  twelve  spans  projecting  from  Harris  Street  were 
completed  some  time  ago.  Concrete  is  being  placed 
by  Ainsley's  patent  spouting  system,  in  connection 
with  which  there  are  two  190-foot  towers  in  use  at 
each  end  of  the  viaduct.  About  600  feet  of  the  struc- 
ture can  be  concreted  before  it  is  necessary  to  move 
the  towers  to  a  new  position. 

The  concrete  caissons,  12  feet  in  diameter  and  40 
feet  high  of  which  there  are  six  altogether  have  been 
sunk  in  place  and  filled  with  concrete.  Tliese  caissons 
support  the  foundations  in  False  Creek.  Almost  all  of 
the  reinforcing  steel  required  for  the  entire  structure 
has  been  bent  ready  for  placing.  Owing  to  the  length 
of  this  steel — some  of  it  being  over  110  feet  long — it 
was  found  difficult  to  get  delivery  from  the  mills  and 
resort  was  made  to  splicing  by  means  of  turn-buckles. 
A  number  of  the  rods  have  as  many  as  17  bends  and 
weigii  nearly  500  lbs.  Despite  their  unwieldy  size,  the 
rods  were  handled  and  bent  with  economy  and  ease  by 
four  competent  workmen. 

Rapid  progress  has  been  made  in  fashioning  the 
high  class  ornamental  cast  stone  hand  railings  and  lamii 
standards  of  modified  Corinthian  columns  which  will 
add  the  finishing  touches  to  the  viaduct.  Nearly  all  of 
the  stone  has  been  cast  and  a  large  proportion  is  com- 
pleted and  ready  for  erection,  while  a  small  stretch  is 
already  in  position.  The  stone  is  being  cast  directly  on 
the  job  and  to  judge  from  it's  attractive  appearance 
should  provide  a  fitting  form  of  decoration  to  a  splen- 
did example  of  modern  viaduct  construction. 

The  false  work  for  the  arch  span  over  False  Creek 


Warren  trusses,  showing  temporary  wooden  bents  carrying  structure 
lieiore  rivetting. 
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being  carried  on  42  piles  placed  in  six  rows,  three 
on  each  side,  a  35-foot  channel  being  left  to  allow  the 
owners  of  the  adjoining  waterfront  the  use  of  the 
waterway  during  the  progress  of  construction. 

The  form  work  for  that  portion  of  the  structure 
carried  by  the  Warren  trusses  is  an  interesting  piece 
of  work,  the  deck  being  carried  on  8  x  16-inch  timbers 
on  12-foot  centers,  the  8  x  16-inch  timbers  resting  on 
the  lower  chords  of  the  Warren  trusses,  every  alter- 
nate one  being  cantilevered  out  from  the  trusses  to 
carry  sidewalks  forms.  Expansion  rollers  are  used  at 
the  base  of  the  legs  which  support  the  Warren  trusses 
the  expansion  in  the  trusses  being  taken  care  of  by 
four  such  sets  of  rollers  while  provision  for  the  expan- 
sion of  the  concrete  portion  of  the  viaduct  is  made 
where  necessary. 

The  telephone  wires  and  gas  mains  across  the  via- 
duct will  be  hung  from  the  under  side  of  the  deck 
while  the  conduits  for  the  B.  C.  Electric  Railway  Com- 
pany's wires  are  embedded  in  the  concrete  sidewalks. 
A  few  statistics  of  the  amount  of  material  required  on 
this  work  may  prove  interesting.  For  reinforcing  pur- 
poses, 1,200,000  lbs.  of  steel  will  enter  into  the  bridge 
as  well  as  1,200  tons  of  structural  steel.    For  the  con- 


Portion  of  roller  nest  which  allows  for  the  expansion  of  the  steel  trusses. 

Crete  portions  upwards  of  20,000  cubic  yards  of  con- 
crete are  required,  and  for  the  foundations,  etc.,  nearly 
30,000  piles  will  be  driven  before  the  completion  of  the 
work.  In  the  composition  of  the  concrete  for  the  via- 
duct there  enters  24,000  barrels  of  cement  and  26,000 
cubic  3'ards  of  sand  and  gravel.  The  structure  at  its 
highest  point  will  be  40  feet  above  the  railway  tracks 
underneath,  and  this  height  is  maintained  almost 
throughout  the  entire  length  of  the  viaduct,  namely, 
2,8.54  feet.  The  work  is  being  carried  out  under  the 
direct  supervision  of  Mr.  A.  P.  Hueckel,  district  engi- 
neer for  Mr.  C.  A.  P.  Turner,  the  consulting  engineer 
and  Mr.  F.  L.  Fellowes,  supervising  city  engineer  of 
Vancouver.  Mr.  T.  Borgferd  local  manager  for 
Messrs.  J.  McDiarmid  &  Company,  has  charge  of  the 
actual  construction.  The  total  outlay  involved  will  be 
a])proximately  $500,000. 


"The  Influence  of  Ice  on  Waterpower  Develop- 
ment.s"  was  the  subject  of  an  interesting  lecture  given 
before  the  Mojitreal  Engineers'  club  recently  by  Pro- 
fessor H.  T.  Barnes  of  McGill  University.  The  prob- 
lem with  which  Dr.  Barnes  is  at  present  engaged  and 
which  he  explained  by  photographic  illustrations,  is  to 
keep  the  great  northern  waterways  open  in  the  winter 
months.  His  experiments  included  the  idea  of  dia- 
gonal booms  ab^ve  the  dam,  and  the  forcing  of  hot  air 
or  steam  on  the  surface  of  the  water  at  the  head  of  th»fe. 
dam. 


Making  Blueprints  from  Blueprints 

The  making  of  a  blueprint  from  a  blueprint  is  des- 
cribed by  a  correspondent  as  follows :  To  obtain  good 
results,  a  clear,  sharp  and  rather  dark  print  is  es.sen- 
tial,  for  if  it  is  blurred  or  light,  it  will  not  reproduce 
satisfactorily. 

The  method  consists  of  coating  the  print  with  a 
little  kerosene  and  then  printing  immediately.  The 
oil  used  will  not  affect  the  reproduction  of  the  new 
print,  unless  it  is  applied  very  thickly,  nor  will  it  spoil 
the  original,  as  the  oil  soon  dries,  leaving  the  print 
in  as  good  condition  as  before.  This  process  will  also 
work  perfectly  when  it  is  desired  to  make  prints  from 
heavy  drawings.  It  has  been  used  with  success  to 
make  blueprints  from  printed  matter.  To  make  the 
original  perfectly  transparent,  apply  a  coat  of  boiling 
hot  paraffin.  

The  Failure  of  Dams 

A  paper  on  "The  failure  of  dams"  was  read  last 
month  before  the  Liverpool  Engineering  Society  by 
Mr.  J.  R.  Davidson.  The  author  said  that  unsound 
foundations  had  been  the  most  fertile  source  of  dis- 
aster to  masonry  and  concrete  dams,  while  in  the  case 
of  earthen  embankments  either  inadequate  provision 
for  dealing  with  floods  or  faulty  arrangements  for 
drawing  off  water  had  been  chiefly  responsible  for  fail- 
ure. Two  of  the  three  masonry  or  concrete  dams  which 
he  referred  to  had  failed  in  quite  different  ways  through 
faulty  foundations.  The  third  was  a  case  of  pure  over- 
turning, whichis  unusual  but  none  the  less  instructive. 
The  remaining  examples  were  two  earth  banks,  which 
illustrated  each  of  the  above-mentioned  causes  of  fail- 
ure. After  referring  to  the  troubles  which  brought 
about  the  failures,  Mr.  Davidson  said  that  the  lessons 
to  be  learnt  might  be  broadly  summarized  as  fol- 
lows : — A  gravity  dam  of  masonry  should  be  wholly 
founded  on  rock ;  tensions  should  be  practically  non- 
existent in  a  masonry  dam ;  in  an  earth  dam  settle- 
ment should  be  provided  for,  and  unequal  settlement 
prevented ;  adequate  provision  should  be  made  for  ex- 
ceptional floods  under  all  conditions ;  and  a  secure 
foundation  and  prevention  of  uplifting  were  necessary 
in  masonry  and  concrete  dams. 


North  Toronto's  Extension  Sewerage  Scheme 

An  extensive  sewerage  scheme  for  North  Toronto 
district  has  been  submitted  to  the  Works  Committee 
by  Commissioner  Harris  in  a  detailed  report,  in  whicli 
he  estimates  that  the  whole  cost  of  the  work,  includ- 
ing two  sewage  disposal  plants,  a  complete  system  of 
trunk,  lateral  and  storm  outlet  sewers,  and  additional 
trunk  sewer  accommodations,  will  amount  to  $4,144,- 
256.  The  additional  trunk  sewer  accommodation  is 
required  to  drain  the  neighboring  watersheds  at  pre 
sent  outside  the  city  limits.  Of  the  expenditure  the 
city  at  large  will  be  asked  to  contribute  $2,781,945, 
and  the  ratepayers  benefited  will  be  assessed  for  $1,- 
362,311.  The  scheme  is  divided  into  two  districts, 
north  and  south,  with  Eglinton  Avenue  roughly  as  the 
line  of  demarcation.  A  feature  of  the  Commissioner's 
recommendation  is  that  legislation  will  be  asked  for 
power  to  assess  outside  areas,  upon  annexation,  which 
share  in  this  provision  for  drainage.  Two  storm  out- 
let sewers  are  to  be  constructed,  one  through  the 
Waterworks  Park,  and  the  other  from  Bayview  Avenue 
to  the  Don  River,  through  private  property.  A  sew- 
age disposal  plant  will  also  be  built. 
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Explosions    in    Sewers — An    Investigation    of 
Causes  and  Preventive  Measures 


By  H.  J.  Kellogg,  City  Engineer  of  New  Haven,  Conn. 


THE  Department  of  Public  Works  of  New  Ha- 
ven, Conn.,  has  been  for  the  past  year  and  is 
still  investigating  the  causes  of  explosions  in 
sewers  and  underground  conduits,  and  en- 
deavoring to  find  means  of  preventing  such  explosions. 
In  New  Haven,  about  twenty  years  ago,  while  four 
men  were  cleaning  a  54-inch  circular  brick  sewer,  an 
explosion  knocked  the  men  down  and  momentarily 
stunned  them,  broke  a  pick  handle  and  bent  the  frame- 
work of  the  iron  truck  which  was  used  to  carry  the 
sewage  deposits,  and  apparently  exhausted  the  oxygen 
in  the  air  so  that  the  men  were  nearly  sufifocated  be- 
fore they  could  reach  the  manhole  opening.  Incident- 
ally, it  blew  the  water  out  of  the  sewer,  a  great  deal 
of  it  being  forced  back  through  the  house  connections 
into  the  plumbing  appliances.  Two  of  the  men  were 
disabled  for  six  months  or  more.  One  of  them,  Dan- 
iel Lawler,  who  is  now  superintendent  of  sewers,  said 
that  there  appeared  to  be  a  great  ball  of  fire  coming 
like  a  bolt  of  lightning  from  the  upper  end  of  the  sew- 
er. There  was  a  gas  plant  nearby,  and  in  those  days 
the  manufacture  of  by-products  from  gas  wastes  was 
very  limited,  also  gas  drips  were  nm  directly  into  the 
sewer  where  it  was  convenient ;  and  it  is  believed  that 
illuminating  gas  had  been  ignited  by  the  lanterns  car- 
ried by  the  men. 

About  a  year  ago,  in  another  New  Haven  sewer,  42- 
inch  egg-shaped  brick,  there  was  an  explosion  while 
men  were  inside  cleaning  it,  and  they  were  burned 
about  the  faces  and  hands  but  were  not  otherwise  in- 
jured. In  this  case  illuminating  gas  did  not  appear  to 
be  the  cause,  but  it  was  believed  to  be  due  to  waste 
lienzine  or  naphtha  mixture  used  by  the  National 
Paper  Box  &  Paper  Company  for  cleaning  lithographic 
stones.  The  evidences  against  this  was  by  no  means 
strong,  but  a  gasoline  odor  was  noticed  by  the  men 
before  they  entered  the  sewer,  and  no  garages  were 
known  of  located  above  that  point.  The  manholes 
had  been  left  open  for  a  length  of  time  that  was 
thought  sufficient  to  clear  the  sewer  atmosphere,  and 
ordinary  lanterns  were  carried.  This  second  explo- 
sion led  to  the  adoption  by  the  sewer  department  of  a 
small,  neatly-made  dry  battery  lantern  carrying*,  a 
small  mazda  lamp.  Smoking  and  lighting  of  matches 
in  the  sewer  is  forbidden,  and  it  is  believed  that  this 
will  prevent  explosions  while  men  are  working  in  the 
sewers. 

These  are  the  only  instances  in  New  Haven  where 
lives  have  been  endangered  from  sewer  explosions,  al- 
though several  small  explosions  have  been  caused  by 
imknown  agencies.  The  earliest  of  these  latter  explo- 
sions occurred  in  1886.  when  the  arch  was  blown  com- 
pletely ofT  of  a  60-inch  circular  brick  sewer  for  about 
fifty  feet  each  side  of  a  railroad  track  which  it  passed 
under.  No  information  was  ever  obtained  as  to  the 
cause.  This  is  the  onlv  instance  in  that  city  of  damage 
to  a  sewer  by  an  explosion. 

A  number  of  explosions  have  occurred  in  imder- 
ground  wire  conduits,  some  of  them  serious  and  ex- 
pensive. In  Bridgeport,  about  two  vears  atro.  a  man- 
hole cover  was  blown  off  by  ignited  illuminating  gas, 
and  the  gas  continued  to  burn  for  hours  before  it  could 
be  stopped,  the  sheaths  around  the  cables  and  the  in- 


sulations being  destroyed.  In  the  same  city,  two  years 
earlier,  an  explosion  in  a  conduit  manhole  broke  forty 
I)anes  of  glass  in  adjacent  buildings.  A  riser  pipe  had 
been  cut  off  just  above  the  curb,  and  a  ventilator  caj) 
on  this  permitted  the  escape  from  the  manhole  of  any 
illuminating  gas.  A  boy  striking  a  match  on  this  ven 
tilator  cap  started  the  trouble.  In  the  same  city  a 
spark  given  ofT  by  a  trolley  car  on  a  gritty  rail  touched 
off  a  blast  that  blew  up  675  feet  of  ducts.  The  tele- 
phone company  of  Hartford,  Conn.,  received  $5,000 
damages  from  the  gas  company  of  that  city  for  an  ex- 
plosion caused  by  illuminating  gas.  Ventilated  man- 
hole covers  have  checked  this  li,ne  of  conduit  troubles. 
hut  a  bad  break  in  a  gas  mairufvvould  threaten  the  un- 
derground system,  as  trolley  car  wheels  or  hose  shoes 
sprinkle  sparks.  In  Columbus,  Ohio,  according  to  C. 
J.  Lauer,  chief  of  the  Fire  Department,  there  have  been 
tvv'o  explosions  in  underground  conduits  for  telegraph 
and  telephone  wires,  caused  by  accumulations  of  na- 
tural gas  which  were  touched  oflf  by  the  fire  engines 
passing  over  the  manholes  and  igniting  the  accumulat 
cd  gas.  In  one  of  these  instances  a  heavy  telephone 
manhole  cover  was  blown  off  and  some  damage  done 
to  the  wiring  inside. 

Pittsburgh  Holds  the  Record 

Pittsburgh  holds  the  world's  record  for  the  wreck 
of  a  sewer  from  an  explosion,  and  no  community  cares 
to  wrest  that  distinction  from  it.  It  is  hard  to  believe 
that  over  a  mile  of  an  8-foot  sewer  could  have  been 
completely  shattered  from  one  convulsion ;  but  so  it 
was,  and  it  may  cost  half  a  million  dollars  to  repair  the 
damage.  The  engineers  of  the  Department  of  Public 
Works  have  been  able  to  assign  no  cause  for  the  ex- 
plosion. 

In  Charleston  an  employee  lighted  a  ci.garette  and 
threw  a  match  into  a  manhole  just  uncovered.  At  an- 
other time  two  men  were  caught  bv  a  flash  in  a  sewer 
which  singed  their  hair.  In  Philadelphia  an  explo- 
sion attributed  to  gasoline  vapor  injured  several  men 
recently.  On  another  occasion  a  suspicious  smell  was 
noticed  upon  opening  a  sewer  manhole,  and  a  blazing 
paper  was  thrown  in,  resulting  in  a  column  of  flame 
abotit  40  feet  high,  due  to  gasoline  from  a  nearbv  fac- 
tory. About  two  years  ago  two  men  were  killed  in 
the  city  owing  to  a  leaky  gas  main  which  ran  parallel 
with  the  sewer,  and  about  a  vear  and  a  half  ago  a  man 
was  burned  from  gasoline  from  a  dry  cleaning  shop. 
In  Detroit,  on  January  28.  1914,  an  explosion  occurred 
due  to  gasoline  which  caused  damages  running  into 
the  thousands,  and  the  force  of  which  extended  for  a 
distance  of  19,000  feet. 

George  H.  Norton,  deputy  engineer  commissioner 
of  Buffalo,  N.Y.,  wrote :  "For  three  years  past,  at  per- 
iods of  thawing  weather  following  frost  and  heavy 
snow,  we  have  had  serious  complaint  from  gas  odor  in 
some  of  our  sewers.  This  has  been  traced  down  and 
found  to  he  due  to  the  use  of  the  railroads  of  what  is 
called  hvdrocarbon  oil,  which  is  used  by  them  to  pre- 
vent freezing  of  their  switches  and  interlocking  plates 
in  the  passenger  station  yards  and  at  .other  congested 
joints.  An  examination  was  made  by  our  citv  chemist, 
and  he  reports  that  at  low  temperatures  this  oil  will 
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Irystallize,  that  such  crystals  are  soluble  in  water,  and 
for  this  reason  he  thinks  that  the  gases  have  passed 
the  ordinary  vent  sewer  trap.  The  gases  arising  from 
this  oil  are  apparently  highly  explosive,  and  could 
readily  be  the  cause  of  a  serious  explosion.  This  oi! 
is  a  by-product  from  the  Pintsch  gas  used  for  car  light- 
ing. After  a  lengthy  consultation  witli  the  railroad  au- 
thorities, they  have  agreed  to  discontinue  the  use  of 
this  oil  in  their  yards." 

Hartford  had  two  serious  explosions  in  sewers  in 
1913,  one  lifting  a  manhole  head  and  throwing  several 
covers  into  the  air  and  shattering  windows  in  adjoin- 
ing houses.  This  and  the  second  also  took  place  near 
the  works  of  the  Gas  Light  Company,  and  suits  against 
the  company  were  brought  by  property  owners. 

The  inspector  of  combustibles  of  New  York  City 
reported  that  since  June  5,  1912,  there  have  been  elev- 
en sewer  explosions,  but  as  conditions  in  the  sewers 
are  so  complex  and  opportunities  for  observation  so 
limited  no  definite  knowledge  could  be  obtained  of 
the  causes  of  the  explosions.  As  far  as  they  can 
judge,  however,  the  probable  causes  are  gasoline,  il- 
luminating gas  and  calcium  carbide.  "Prior  to  the 
regulation  requiring  the  installation  of  oil  separators 
in  garages,  the  larger  number  of  sewer  explosions  was 
limited  to  what  is  known  as  the  garage  zone,  lying 
west  of  Broadway  to  the  Hudson  river  between  40ch 
and  60th  streets.  Since  their  installation,  the  num- 
ber of  explosions  has  been  greatly  reduced.  Illum- 
inating gas  enters  the  sewers  from  ruptured,  corroded 
or  broken  gas  mains  or  from  leaky  joints,  and  when 
.  mixed  in  the  proper  proportions  with  air  forms  an  ex- 
plosive mixture.  Calcium  carbide,  whicli  is  used  in 
garages  for  generating  light,  may  be  thrown  into  the 
sewer,  and  when  in  contact  with  water  generates 
acetylene  gas,  which  is  an  intense  explosive  and  is  also 
auto-combustible,  so  that  in  many  instances  it  may 
be  lighted  by  its  own  heat  generated  in  evolving  the 
acetylene.  The  vapors  of  gasoline  and  illuminatnig 
gas  require  an  open  flame  to  ignite  them,  but  how  this 
occurs  in  sewers  it  is  impossil^le  to  tell ;  but  in  vaults 
and  in  conduits  the  igniting  spark  is  furnished  in  a 
number  of  cases  by  electrical  apparatus,  such  as 
switchboards,  sump  pumps,  short-circuiting,  etc.  .  .  . 
In  relation  to  places  where  oil  is  stored,  the  oil  separ- 
ator is  the  only  method  at  present  under  the  regulation 
for  preventing  volatile  inflammable  oil  from  discharg- 
ing into  the  sewer." 

It  is  difficult  to  compel  garages  to  install  oil  sep- 
arators, however.  A  letter  from  the  Ansonia  Manu- 
facturing Company,  of  New  York,  which  makes  oil 
separators,  says :  "The  garage  owners  at  one  time 
combined  and  fought  the  ordinance  in  the  courts,  and 
after  several  appeals  finally  lost  their  case,  with  tlic 
result  that  this  matter  will  be  pushed  harder  than  ever. 
Their  contention  was  that  it  was  an  injustice  to  im- 
pose such  expense  on  the  small  garage  owners  and 
individuals,  because  they  felt  it  was  entirely  out  of 

their  means  to  comply  with  this  ruling Some 

of  the  boroughs  make  a  distinction  between  private 
and  public  garages  by  calling  any  garage  which  stores 
more  than  two  cars  a  public  garage,  and  make  only 
public  garages  subject  to  the  ordinance." 

Illuminating  gases  can  be  kept  out  of  the  sewers 
more  easily  than  out  of  wire  conduits,  as  the  latter 
lie  nearer  the  surface  and  afford  better  channels  for 
the  escape  of  the  gas  that  may  accumulate  under  the 
nearly  gas-tight  pa\'ements.  In  New  P>ritain  it  is  in- 
tended to  have  ducts  calked  with  oakum  and  some 
impervious  substance  like  tallow  that  can  easily  be 


taken  out  and  replaced.  Al.so  greater  care  is  generally 
taken  now  in  laying  gas  mains  and  calking  joints. 
New  Haven  is  considering  requiring  every  garage  to 
have  an  inexpensive  sump  or  catch  basin  fxjr  receiving 
waste  oils,  and  that  the  Department  of  Public  Works 
be  notified  whenever  these  need  cleaning  and  will  then 
clean  the  basins  and  dispose  of  the  dangerous  matter 
in  a  way  to  prevent  explosions  and  fires.  This  prob- 
ably will  be  adopted  for  dry  cleaning  shops  only. 
Garage  sumps  would  not  be  likely  to  retain  the  oil, 
which  would  probably  be  evaporated,  while  oil  separ- 
ators have  a  receptacle  to  catch  and  hold  all  oils. 

One  volume  of  gasoline  is  said  by  I'rofessor  Dean 
to  produce  141  volumes  of  vapor,  and  one  part  of  this 
vapor  to  62^  parts  of  air  to  furnish  the  best  mixture 
for  complete  combustion.  On  this  basis,  one  gallon 
of  gasoline  would  furnish  a  mixture  of  maximum  ex- 
plosiveness  for  about  150  feet  of  42-inch  sewer,  al- 
though, of  course,  consideration  should  be  had  of  the 
time  required  to  vaporize  the  oil,  the  motion  of  the  air 
in  the  sewer  and  other  factors  which  would  complicate 
the  problem.  Gasoline  vapor  is  heavier  than  air,  while 
illuminating  gases  are  lighter ;  therefore  ventilated 
manhole  covers  furnish  outlets  for  the  latter,  but  gaso- 
line vapors  will  not  escape  in  this  way.  But  good  ven- 
tilation of  the  sewers  would  appear  to  minimize  the 
danger,  especially  from  illuminating  gaS;  (In  New 
Haven  there  appears  to  l)e  no  method  of  ventilating 
the  sewers,  either  through  manhole  heads  or  house 
connections). 

Protective  Ordinances 

On  the  subject  of  ordinances  designed  to  protect 
sewers  from  combustibles,  Mr.  Kellogg  quotes  the 
Washington  ordinance  as  being  perhaps  as  good  as 
any,  this  being  a§  follows :  "No  person  shall  make  or 
maintain  any  connection  with  any  public  sewer  or  ap- 
purtenanpe  thereof  whereby  there  may  be  conveyed 
into  the  same  any  hot,  suffocating,  corrosive,  inflam- 
mable or  explosive  liquid,  gas,  vapor,  substance  or 
material  of  any  kind ;  and  no  person  shall  cause  to  en- 
ter or  flow  into  any  public  sewer  or  appurtenance 
thereof  any  hot,  corrosive,  suffocating,  inflammable 
or  explosive  liquid,  gas,  vapor,  substance  or  material 
of  any  kind ;  provided,  that  the  provisions  of  this  para- 
graph shall  not  apply  to  water  from  ordinary  hot 
water  boilers  of  residences."  There  are  also  rules 
for  the  installation  of  garage  traps.  The  virtue  of 
such  an  ordinance,  however,  lies  in  the  enforcement  of 
it,  and  all  cities,  both  large  and  small,  find  this  to  be 
very  difficult,  and  probably  all  are  aware  that  there 
are  numerous  violations  without  being  able  to  detect 
them. 


All  sand  intended  for  use  in  concrete  should  be 
tlu)roughly  washed  if  it  shows  signs  of  vegetable  mat- 
ter, mud,  or  other  impurities.  Tlie  following  is  a  sim- 
l)le  method  of  cleaning:  Build  a  platform  about  12  ft. 
long  by  4  ft.  wide,  with  one  end  about  a  foot  higher 
than  the  other.  On  the  lower  end  and  sides  nail  2  by 
6-in.  boards  to  hold  the  sand.  Spread  the  .sand  over 
the  platform  in  a  layer  3  or  4  in.  thick,  and  wash  it  with 
a  hose.  The  washing  should  be  started  at  the  upper 
end,  letting  the  water  run  through  the  sand  and  out 
over  the  board  at  the  bottom.  .-Ml  of  the  sand  should 
be  thoroughly  agitated  during  the  washing,  so  as  to 
allow  the  water  to  carry  off  the  dirt.  After  washing, 
the  sand  should  be  piled  up  where  it  will  not  come  in 
contact  with  the  dirty  water.  Drain  this  water  off  to 
some  suitable  outlet  and  do  not  use  it  for  mixing  the 
concrete. 
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Twelve  spans  of  75  ft.  to  90  ft.  each  across  the  Maumee  River,  near  Toledo,  Ohio. 


Permanent  Bridges  and  Their  Advantages 

By  Daniel  B.  Luten,  Consulting  Engineer,  Indianapolis,  Ind. 

THE  day  of  permanent  bridges  has  arrived.  Tem-  crete  bridge  shall  always  be  built  where  its  cost  does 

porary  bridges  have  their  use  where  funds  are  not  exceed  by  one-third  the  cost  of  a  steel  bridge, 
limited,  or  where  it  may  be  necessary  subse-  Of  course,  a  business-like  community  would  have 

quently  to  change  the  location  of  the  bridge,  a  sinking  fund   to   meet   the   note   for   the  temporary 

but  it  can  easily  be  shown  that  a  permanent  bridge,  bridge  at  the  end  of  the  first  twenty-five  years      But 

even  though  considerably  higher  in  first  cost  than  a  this  would  call  for  an  additional  outlay  for  each  year 

temporary  bridge,  will  be  more  economical  in  the  end.  and  if  this  be  taken  into  consideration  and  also  the 

Let  us  assume,  for  example,  that  it  be  desired  to  fact  that  money  can  usually  be  borrowed  by  a  com- 

build  a  50-ft.  bridge  and  that  $1,000  be  borrowed  at  munity  at  five  per  cent,  on  bond  issues,  instead  of  the 

the  bank  for  that  purpose  on  a  renewable  note  bear-  six  per  cent,  we  have  assumed,  it  will  be  found  that  a 

ing  interest  at  six  per  cent.     We  will  assume  the  life  permanent  bridge  would  be  economical  at  nearly  twice 

of  the  bridge  to  be  that  of  the  average  steel  hihgway  the  cost  of  a  bridge  that  endures  but  twenty-five  years 

bridge— about  twenty-five  years.     The  bridge  will  re-  and  requires  repainting  and  reflooring  in  accordance 

quire  re-flooring  at  intervals  of  five  years  at  a  cost  of  with  our  assumption. 

$100  each  time  and  will  require  re-painting  at  intervals  It  is  possible  to  design  steel  and  wooden  bridges 

of  eight  years  at  a  cost  of  fifty  dollars  each  time.  so  that  they  will  be  rea.sonably  permanent.     And  the 

For  the  first  twenty-five  years  then,  the  cost  per  comparison  is  made  here  only' between  an  absolutely 

annum  may  be  found  as  follows:  permanent  bridge    such  as  will  be  afterwards  defined 

Interest  on  $1,000  at  6  per  cent..  $60  per  annum.  $1,500  •"  ^^is  article,  and  the  average  steel  highway  bridge 

Reflooring  four  times  at  $100 400  ^^   built   and    maintained   in   the   United    States   and 

Repainting  twice  at  $50 100  Canada,  and  usually  for  the  smaller  spans.     When  a 

very  large  bridge  is  to  be  erected,  competent   engi- 

•jQXal  ,  $2  000  "^ers  are  usually  employed — engineers  whose  advice 

or  an  average  of  $80*  per' annum". '  may  be  followed  with   safety.     But   for  the  .smaller 

.  .     ,  bridges,  such  as  are  shown  in  the  illustrations  in  this 

Now  at  the  end  of  twenty-five  years  it  becomes  article,  it  may  be  desirable  to  have  a  better  under- 
necessary  to  replace  this  bridge  with  a  new  bridge,  standing  of  the  requisites  of  an  absolutely  permanent 
If  the  same  kind  of  a  bridge  be  purchased  again,  it  bridge. 

will  be  necessary  to  borrow  another  $1,000  at  the  bank,  To  be  absolutelv  permanent  a  bridge  must  not  only 

and  for  the  next  twenty-five  years,  therefore,  the  an-  be  built  of  permanent  materials,  bui  it  must  also  pro- 

nual  charge  for  maintenance  will  be  increased  by  the  vide  for  increase  in  weight  and  in  volume  of  traffic 

interest  on  the  second  note,  making  $140  per  annum,  with  modern  hard  roads  and  high  .speed    it  should 

For  the  third  twenty-five  years     the     annual  charge  also  carry   the   roadway  itself  across   the  stream   or 

would  be  $200  per  annum,  with  $3,000  indebtedness  at  ravine  and  not  have  a   floor  that   interrupts  in   any 

the  bank.     And  at  the  end  of  a  century,  the  annual  ^ay  the  continuity  of  the  suface  of  the  road 

charge  for  that  bridge  would  be  $320  per  annum  with  <- ,  *     •„  r  ^u  .  .   ,    •,  t- 

an  indebtedness  of  $5,000  at  the  bank  „    Concrete  is  one  of  the  most  permanent  building 

material  known  to  men.     It  is  as  permanent  as  .stone 

How  much  better  it  would  have  been  in  the  first  and  when  reinforced  with  embedded  steel  has  many 

place  to  have  purchased  a  permanent  bridge  even  at  of  the  advantages  of  steel   with   the   permanence  of 

a  price  that  would  have  consumed  the  entire  $80  charge  stone.     For  the  embedded  steel  is  protected  against 

for  the  first  twenty-five  years  as  interest,  that  is,  for  rust   by   the   surrounding  concrete,   which   is   a^more 

$1,333.33.     This,  then,  would  have  been  the  limit  of  nerfect  preservative  for  steel  than  anv  known  paint, 

the  indebtedness  and  the  annual  charge  of  $80  would  The    concrete   absorbs    and    neutralizes   the   carbonic 

never  have  been  increased.     On  such  a  principle  as  acid  gas.  which,  when  combined  with  moisture,  is  the 

this  the  State  of  Kansas  has  passed  a  law  that  a  con-  cause  of  rust.    Moisture  alone  cannot  cause  rust,  as 
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Concrete  arcli  briUgL  on  K.C.,  C.C.,  6?  St.  J.  Ry.,  St.  Joseph,  Missouri. 
Span  70  ft. ;  skew  53  degrees. 


Concrete  arch  bridge,  Ripley,  New  York. 
Span  of  waterway,  80  ft. 
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may  be  shown  by  placing  a  piece  of  steel  or  iron  in 
water  in  which  lime  has  been  dissolved — the  ordinary 
lime  water  purchasable  at  drug  stores.  The  metal 
will  remain  for  weeks  without  rusting,  because  the 
lime  in  the  water  neutralizes  the  carbonic  acid  gas. 

Bridges  built  of  concrete  reinforced  with  embed- 
ded steel,  therefore,  have  the  first  qualification  neces- 
sary for  a  permanent  bridge.  They  are  rust-proof, 
frost-proof,  fire-proof  and  flood-proof.  The  accom- 
panying photographs  show  the  wide  distribution  and 
acceptance  by  the  public  of  such  structures.  Five  of 
these  photographs,  all  construction  views,  are  of  par- 
ticular interest  as  showing  the  construction  of  five 
reinforced  concrete  bridges  at  widely  separated  points, 
under  construction  at  the  same  time.  These  live  pho- 
tographs were  taken  in  October,  1913,  and  represent 
Cicott  Street  Bridge,  I.ogansport,  Ind.,  across  the 
Wabash  River;  Barrington  Bridge  at  Barrington ; 
Rhode  Island,  in  the  extreme  eastern  part  of  the 
United  States ;  and  Orland  Bridge  at  Orland,  Cali- 
fornia, in  the  extreme  western  part  of  the  United 
States.  These  bridges  each  exceed  $100,000  in  con- 
tract price.  Another  construction  view  is  the  Hills- 
boro'  River  Bridge  at  Tampa,  Florida,  in  the  extreme 
southern  part  of  the  United  States,  built  at  a  con- 
tract price  of  about  $200,000,  and  still  another  view, 
the  Saskatchewan  River  Bridge  at  Saskatoon,  Sask., 
in  the  Great  Northwest,  built  at  a  contract  price  of 
$400,000. 

Concrete  increases  in  strength  as  it  grows  older, 
the  increase  amounting  to  perhaps  fifty  per  cent,  in 
the  year  following  the  first  month.  The  supports  are 
usually  removed  from  beneath  a  concrete  bridge  at 
the  end  of  thirty  days.  If,  then,  the  bridge  can  be 
properly  designed  to  take  advantage  of  the  increase  in 
strengtla  of  the  concrete,  the  bridge  may  be  expected 
to  grow  stronger  as  it  grows  older,  with  an  increase 
as  great  as  fifty  per  cent,  the  first  year.    An  arch  does 


take  advantage  of  this  property  and  the  concrete  arch 
bridge  therefore  provides  for  increase  in  weight  of 
traffic  by  increased  strength  of  the  bridge  as  it  in- 
creases in  age.  And  it  is  the  only  type  of  bridge  that 
has  this  quality.  Even  the  girder  or  slab  bridge  of 
concrete  cannot  increase  in  strength  with  age,  unless 
it  has  been  designed  originally  with  an  e-xcess  of  steel. 
And  of  course  it  is  a  well-known  fact  that  steel  and 
wooden  bridges  begin  to  grow  weaker  from  the  first 
day  of  their  erection. 

A  bridge  that  increases  in  strength  fifty  per  cent, 
in  the  first  year  and  continues  to  increase  slightly 
after  that  as  does  the  concrete  arch  bridge,  provides 
fully  for  almost  any  increase  in  traffic  that  may  be  ex- 
pected on  our  highways  in  the  future.  Such  a  bridge 
is  now  ordinarily  designed  for  a  load  of  150  lbs.  per 
square  foot  or  a  20-ton  road  roller.  When  this  load- 
ing is  used  as  the  basts  of  design,  the  concrete  arch 
bridge  in  almost  all  cases  will  compete  successfully 
with  the  steel  bridge  designed  for  the  same  loading. 
And  hence  it  will  come  well  within  the  limits  of  econ- 
omy laid  down  at  the  opening  of  this  article. 

The  other  requirement  that  a  bridge  should  piusidc 
for  increase  in  volume  of  traffic  necessitates  that  its 
supports  be  beneath  the  roadway  surface.  If,  for  ex- 
ample, the  roadway  be  supported  by  trusses  at  each 
side  which  extend  above  the  roadway  surface,  it  is 
not  possible  to  widen  the  bridge  for  future  traffic  with- 
out destroying  the  superstructure.  A  second  similar 
bridge  could  of  course  be  erected  beside  the  first,  but 
only  as  an  unsightly  and  unsatisfactory  solution.  If, 
however,  the  supports  for  the  bridge  be  under  the 
roadway,  as  in  the  case  of  a  deck  girder  bridge,  or  an 
arch  bridge,  then  the  bridge  may  be  widened  at  any 
time  by  simply  extending  the  substructure  and  adding 
to  its  superstructure  without  destroying  the  part  or- 
iginally erected ;  hence  there  is  no  loss  of  the  original 
(Text  concluded  on  page  483.) 
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Concrete  arch  bridge  on  C.  &  L.  M.  Ry  ,  Lima,  Ohio. 
Twin  spans  of  60  ft.  each. 


Concrete  arch  bridge  on  Pittsburgh  Street.  Newcastle,  Pennsylvania. 
Twin  spans  of  75  ft.  each. 
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Concrete  arch  bridge  on  Wayne  Street,  across  Wabash  River,  Peru,  Indiana. 
Seven  spans  of  75  to  100  ft.  each. 


Concrete  arch  bridge  on  Eighth  Avenue,  across  Sioux  River,  Sioux  Falls,  South  Dakota. 

Three  spans  of  72  to  80  ft.  each. 
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Gravelled  roadway  over  concrete  arch  bridge,  Plainfield,  Indiana. 
Three'spans  of  45  to  55  ft.  each. 


Cicott  Street  bridge  under  construction,  October  1913,  Logansport,  Indiana. 
Six  spans  of  96  to  108-ft.  each. 
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Harrington  Bridge  under  construction,  October,  1913,  Barrington,  Rhode  island. 
Five  spans  of  55  to  60  ft.  each. 


Stony  Creek  Bridge  under  construction,  October,  191.?,  Orland,  California. 
Thirteen  spans  of  70  to  100  ft    each. 
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Hillsboro'  River  Bridge  under  construction,  October,  1913,  Tampa,  Florida. 
Three  spans  of  84  to  93  ft.  each. 


Saskatchewan  River  Bridge  under  construction,  October,  1913,  Saskatoon,  Saskatchewan. 

Ten  spans  of  25  to  150  ft.  each. 
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Concrete  arch  bridge.  Des  Moines,  Iowa. 
Span  of  waterway,  12  ft. 


Concrete  arch  bridge,  Columbian  Park,  Lafayette,  Indiana. 
Span  of  waterway,  40  ft. 
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Concrete  arch  bridge,  Yorktown,  Indiana 
Span  of  waterway,  95  ft. 


■fT'.^ 
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Concrete  arch  bridge  over  Maumee  River,  nearToled(>,  Ohio. 
Twelve  spans  of  75  to  90  ft.  each. 


49a 


THE    CONTRACT     RECORD 


Concrete  arch  bridge  over  Grand  River,  Grand  Rapids,  Michigan. 
Seven  spans  of  73  to  90-ft.  each. 


Concrete  arch  bridge.  Lake  Forest,  Illinois. 
Three  spans  of  4S-ft.  each. 
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investment.  In  the  concrete  arch  bridge  the  only  loss 
is  that  of  the  railings,  which  would  perhaps  be  res- 
troyed,  and  the  side  walls,  which  would  be  buried  in 
the  new  fill.  But  this  would  doubtless, be  more  than 
compensated  in  general  by  the  fact  that  with  the  ad- 
dition of  increased  width  it  is  possible  to  produce  a 
more  ornate  design  than  was  originally  contemplated. 
For  it  is  usual  at  first  to  build  even  a  permanent 
bridge  as  cheaply  as  possible.  Hence  earlier  designs, 
although  they  may  be  dignified,  are  usually  plain  and 
lacking  in  ornamentation.  But- as  a  community  grows 
older  and  learns  to  appreciate  the  beauty  of  permanent 
public  works,  well-designed  and  properly  ornamented, 
the  demand  for  handsome  structures  increases  until 
even  country  highway  bridges  are  surmounted  by 
handsome  railings  of  molded  concrete  balusters  and 
massive  end  posts. 

The  concrete  arch  bridge  thus  provides  all  the 
qualifications  requisite  to  an  absolutely  permanent 
bridge.  Moreover,  it  is  one  of  the  handsomest 
bridges  that  can  be  designed  and  lends  itself  admir- 
ably to  harmonious  treatment  for  almost  any  location. 
It  carries  the  roadway  itself  across  the  stream  with- 
out any  change  in  the  road  surface  and  even  com- 
petes with  temporary  bridges  in  first  cost.  It  is  adapt- 
ed to  almost  all  spans  up  to  150  feet  and  by  multiply- 
ing the  spans  can  be  adjusted  to  almost  any  location. 
It  is  the  ideal  highway  bridge. 


Practical  Concrete  Road  Construction 

POINTS  of  value  to  the  concrete-road  contrac- 
tor broueht  out  in  a  paper  presented  by  C.  D. 
Franks  at  the  recent  meeting  of  the  Indiana 
Fngineering  Society  are  that  forms  for  800  lin. 
ft.  of  road  will  be  required  to  handle  the  work  properly 
on  a  16-ft.  road :  that  from  300  to  500  ft.  of  16-ft.  pave- 
ment can  be  laid  in  a  day  and  the  work  will  be  de- 
laved  if  800  ft.  of  forms  are  not  available;  that  the 
form  setters  should  keep  far  enough  ahead  of  the  mixer 
.so  that  the  subgrade  can  be  checked,  and  that  for  a 
large  job  it  will  be  economical  to  protect  the  top  of 
the  forms  with  a  metal  .strip. 

A  careful  checking  of  the  elevation  of  the  foun- 
dation at  frequent  intervals  of,  say.  2  or  3  ft.  by  the 
use  of  a  straightedge  or  string,  resting  on  or  stretched 
from  the  top  of  the  side  forms,  and  a  rule  is  important 
in  order  to  insure  the  proper  thickness  of  the  finished 
concrete.  This  may  seem  like  an  unnecessary  require- 
ment, but  variation  of  less  than  2  in.  cannot,  or  will 
not.  be  detected  bv  the  eve.  Failure  to  check  the 
foundation  as  outlined  will  result  in  decreasing  the 
thickne-ss  of  the  pavement  at  the  center  25  per  cent,  or 
more  where  full  strength  is  absolutely  essential. 

Mixing 

The  actual  mixing  of  the  concrete  is  of  the  utmost 
imnortance.  Frequentlv,  in  practice,  the  time  the  ma- 
terials remain  in  the  drum  is  governed  onlv  by  the 
speed  of  the  gang  charging  the  skip.  At  times  the 
batch  mixer  is  operated  practically  as  a  continuous 
mixer  by  fastening  the  discharge  scoop  or  spout  so 
that  there  is  a  constant  flow  of  concrete  from  the 
mixer.  Such  a  practice  is  a  source  of  constant  con- 
troversv  between  the  inspector  or  ensrineer  and  the 
contractor.  In  all  cases  the  drum  should  be  complete - 
Iv  emptied  before  the  next  skip  of  material  is  dumped 
into  the  mixer. 

Other  things  being  equal,  the  quality  of  the  con- 
crete is  materially  improved  by  thorough  mixing.    To 


insure  this  the  speed  in  revolutions  per  minute  of  the 
mixer  and  the  time  the  batch  remains  in  the  mixer 
after  the  water  is  added  should  be  specified.  To  speci- 
fy the  one  without  the  other  is  not  sufficient,  as  is 
shown  by  the  fact  that  on  fifteen  jobs  the  speed  of  the 
mixer  varied  from  7  to  32  r.p.m.  and  the  time  of  mixing 
varied  from  ten  seconds  to  two  minutes,  irrespective 
of  the  revolutions  per  minute.  The  drum  speed  should 
be  about  16  r.p.m.  for  a  minimum  and  about  21  for  a 
maximum.  The  materials  should  remain  in  the  drum 
at  least  three-fourths  of  a  minute,  and  one  minute 
would  be  better.  Tests  have  shown  that  where  con- 
crete is  mixed  less  than  this  time  its  strength  is  mater- 
iall}"^  less  than  where  the  concrete  is  mixed  three- 
quarters  of  a  minute  or  more. 

The  strike  board  should  always  be  worked  forward 
about  perpendicular  to  the  axis  of  the  roadway,  and  as 
it  is  moved  ahead  should  be  sawed  back  and  forth 
across  the  road.  At  least  two  passages,  and  some- 
times more,  of  the  strike  board  over  the  surface  will 
be  required  to  produce  a  finish  of  the  desired  charac- 
ter. 

When  a  concrete  road  has  been  laid  in  the  late 
fall  it  is  frequently  difficult  to  determine  when  it  will 
be  safe  to  throw  the  road  open  to  traffic.  In  some 
c'ases  it  may  be  necessary  to  open  the  road  before  the 
engineer  in  charge  feels  that  it  would  be  absolutely 
safe  to  do  so.  Under  such  conditions  if  about  3  in.  of 
straw  are  placed  on  the  pavement  and  this  covered 
with  several  inches  of  earth  the  surface  of  the  pave- 
ment may  be  protected  sufficiently  to  allow  the  open- 
ing of  the  road  a  week  or  two  sooner  than  could  be 
safely  done  without  such  protection. 


In  discussing  garbage  disposal  before  the  Cleve- 
land Engineering  Society  recently,  Mr.  C.  O.  Bartlett 
stated  that  he  believed  his  company  had  nearly  per- 
fected an  economic  system  of  garbage  reduction  adapt- 
able to  small  as  well  as  to  large  towns.  Although  not 
ready  to  give  details,  Mr.  Bartlett  outlined  the  process, 
as  applicable  to  a  town  of,  sav,  5,000,  as  follows :  Col- 
lect the  garbage  each  dav  and  place  it  in  a  steam-tight 
digester  before  it  gets  old  and  decays,  and  immediately 
cook  or  digest  it.  After  digesting,  steam  press  it  down 
to  about  50  per  cent,  moisture  in  the  same  digester, 
taking  the  water  to  a  settlinq;  tank  where  the  grease 
can  be  drawn  ofT,  saved,  and  the  tank  water  passed 
to  the  sewer.  Then  dry  the  steam  pressed  tankage  in 
the  steam  dryer  down  to  about  12  per  cent,  moisture, 
which  can  be  sold  either  direct  to  the  farmers  or  to 
the  manufacturers  (Tf  commercial  fertilizer.  This  is 
the  simplest  and  best  way  that  T  know  of.  The  prin- 
cipal object  is  to  get  the  garbasjre  into  an  absolutelv 
tight  receptacle  and  convert  it  into  commercially  val- 
uable material. 


.\n  action  brought  against  a  Montreal  woman, 
l^ame  Millette.  to  recover  a  penaltv  of  $200  for  unlaw- 
fullv  practising  architecture  was  dismissed  with  costs, 
it  having  been  shown  that  tiie  ladv  had  not  made  use 
of  the  word  "architecture"  although  she  had  offered 
to  supplv  details  and  plans  for  a  consideration,  such 
details  beinsr  the  equivalent  of  the  ordinary  specifica- 
tions sTuiplied  bv  architects.  The  offer  was  made  in  a 
nrinted  cataloi'-ue  and  in  the  advertisements  published 
in  the  press.  In  the  catalosrue  it  was  stated  expresslv 
that  the  firm  had  no  connection  with  the  .Association 
of  .Architects  of  the  Province  of  Quebec,  hence  the  fail- 
ure of  the  action. 
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The  Special  Application  of  the  Various 

Roofing  Materials 


THE   following  data  on   roofing  materials   were 
taken  from  the  report  of  the  Committee  on 
Buildings  of  the  American  Railway  Engineer- 
ing Association.     In  selecting  a  roofing  there 
should  be  considered : 

(1)  Chance  of  leaks,  due  to  character  oi  construc- 
tion. 

(2)  Probable  life,  including  chance  of  damage  by 
the  elements  and  by  wear  from  other  causes. 

(3)  Fire-resisting  value. 

(4)  Cost  of  maintenance. 

(5)  First  cost. 

The  important  materials  may  be  classified  as  fol- 
lows : 

(a)  Bituminous  substances,  applied  with  felts  made; 
of  rags,  asbestos  or  jute. 

(b)  C'ay  and  cement  products  and  slate. 

(c)  Metals. 

As  to  manner  of  laying  the  roofing  materials  thty 
may  be  placed  in  one  of  two  classes :  Materials  for  a 
flat  roof,  cemented  together,  as  a  coal-tar  pitch-and- 
gravel  roof  or  an  ordinary  tin  roof;  and  materials  for  v'. 
steep  roof,  laid  shingle  fashion. 

Bituminous  Materials 

The  common  bituminous  materials  are :  Coal-tar 
pitch  (the  heavier  distillates  of  bituminous  coal)  ;  vari- 
ous asphalts  (bitumens  found  naturally  in  the  solid 
state) ;  various  petroleum  products ;  and  various  ani- 
mal and  vegetable  residues.  Their  peculiar  value  lies 
in  the  fact  that  they  are  practically  insoluble  in  water, 
and  that  they  are  elastic,  adhesive,  and  comparatively 
stable. 

Coal-tar  pitch  is  easily  afifected  by  heat  and  cold, 
is  not  acted  upon  at  all  by  water,  is  easily  worked,  and, 
if  properly  protected,  is  very  stable.  It  should  ordin- 
arily be  used  as  it  comes  from  the  still  "straight  run," 
of  a  consistency  suitable  to  the  climate  and  to  proper 
application.  Water-gas  tar  pitch,  a  by-product  in  the 
manufacture  of  water  gas,  which  is  enriched  by  gas 
from  petroleum  oils,  resembles  coal  tar.  It  is  inferior 
to  coal  tar  pitch  for  roofing  purposes,  and  material.-^ 
made  from  it  should  only  be  accepted  in  the  low-priced 
products.  It  has  more  value  as  ^  saturant  of  felts  than 
as  a  coating. 

The  asphalts  are  unsuitable  for  use  in  their  natural 
state.  They  are  ordinarily  fluxed  with  products  of 
petroleum. 

The  petroleums  found  in  this  country  varv  con- 
siderably, and  grade  roughly  in  qualitv,  according  to 
location  from  East  to  West.  The  California  oils,  with 
their  asphaltic  base,  furnish  materials  especially  valu 
able  for  roofing.  The  blowing  of  air  through  a  heated 
still  of  certain  petroleum  products  produces  "blown 
oils,"  which,  while  somewhat  lacking  in  adhesive  pro- 
perties, are  not  easily  susceptible  to  atmospheric 
changes  and  are  valuable  especially  for  roofing  coat- 
ings. 

A  single  asphalt  fluxed  with  a  single  oil  is  for  most 
purposes  a  crude  and  unsatisfactory  material.  To  se- 
cure the  best  results  for  any  desired  purpose,  several 
oil  and  asphaltic  substances  must  ordinarily  be  com- 
pounded.   This  requires  skill  and  experience.    Those 


properly  made  are  for  certain  conditions  invaluable, 
particularly  for  ready  roofing,  for  which  tar  products 
are  not  suited. 

The  asphalt  and  petroleum  products  are  not  so 
readily  afifected  by  heat  and  cold  as  is  coal-tar  pitch, 
and  lesser  amounts  of  them  are  necessary  to  get  good 
results.  They  are  more  expensive,  require  more  skill 
in  handling,  and,  when  protected,  some  at  least  are  to 
some  extent  liable  to  lose  their  life  by  drying  out  of 
the  oil  fluxes.  Unprotected,  they  do  much  better  than 
does  coal  tar. 

Felts 

The  bituminous  substances  are  used  with  felts 
whose  qualities  considerably  aflfect  the  roofing.  The 
ordinary  felt  is  made  of  rags,  mainly  cotton.  "Wool 
Felt"  is  a  misnomer.  Asbestos  felts,  as  compared 
with  the  rag  felt,  act  less  as  a  carrying  medium  for  the 
bitumens,  but  rather  as  a  protection  to  the  layers  of 
bitumen.  They  are  not  suited  for  use  with  coal-tar 
pitch,  but  are  not  injured  by  hot  asphalt.  They  are 
more  expensive  than  rag  felts,  but  have  some  peculiar 
and  valuable  qualities.  Burlap  made  from  jute  decays 
easily  when  not  protected.  It  is  used  in  a  few  ready 
roofings,  with  rag  felts,  to  increase  their  tensile 
strength,  the  need  of  which  is  not  generally  agreed  to 

Built-up  Roofs 

The  bituminous  roofings  come  ready  to  lay,  or  can 
be  built  up  on  the  roof,  using  layers  of  saturated  feh 
mopped  with  pitch,  and  properly  protected. 

The  built-up  roof  is  especially  valuable  for  flat  sur- 
faces. It  can  be  made  as  heavy  as  desired  and  if  pro- 
perly laid  and  of  good  materials  it  gives  a  roofing 
which  by  long  experience  has  been  shown  to  be  eco- 
nomical and  efficient.  Where  the  roof  is  to  be  sub- 
jected to  wear  and  where  the  character  of  the  construe 
tion  warrants  the  expense,  flat  tiles  or  bricks  should  be 
used  as  a  protective  coating  to  the  roofing  intsead  of 
gravel  or  slag. 

For  the  flat  roof  built  under  average  conditions, 
coal-tar  pitch  is  recommended  in  preference  to  asphalt 
products.  It  is  more  easily  handled,  requiring  less 
skill,  and  while  more  material  is  necessary  it  is  stil! 
cheaper,  and  in  our  opinion  more  certain  results  can 
usuall}'  be  expected  from  its  use  when  laid  by  the  aver- 
age contractor.  The  large  amount  of  material,  al- 
though heavy,  has  an  insulating  value.  Good  results, 
however,  can  be  expected  from  built-up  roofs  using 
good  asphalt  compounds  where  laid  bj-  skilled  work- 
men. 

When  the  slope  of  the  roof  is  over  3  ins.  to  the  foot, 
the  application  of  a  built-up  roof  becomes  more  diffi- 
cult for  both  coal-tar  and  asphalt,  it  being  harder  to  get 
even  mopping  and  there  is  more  chance  of  accident  for 
the  men.  The  desirable  straight  run  coal-tar  pitch 
cannot  be  used,  it  being  necessary  to  add  some  stiffen- 
ing material  which  is  supposed  to  affect  somewhat  the 
life  of  the  pitch.  This  must  not  be  done  except  under 
supervision  skilled  in  such  work,  and  especial  care 
must  also  be  taken  in  the  selection  and  application  of 
the  stone  or  slag  coating. 

Built-up  roofs  with  a  ready  roofing  for  the  coating 
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sheet  are  proposed  by  various  manufacturers.     They 
should  have  their  best  value  for  steep  slopes. 

The  advantages  of  a  coal-tar  pitch  built-up  roofing 
are  such  that  it  is  recommended  where  a  permanent 
roof  is  desired  and  where  the  character  of  the  struc- 
ture allows  the  building  to  be  so  designed  as  to  allow 
its  use.  A  flat  roof  makes  an  economical  structure 
and  has  small  fire  hazard.  A  pitch  of  from  i/2-in.  to  1- 
in.  to  the  foot  is  better  than  anything  steeper.  With 
proper  materials  and  application  a  life  of  from  15  to 
20  years  can  be  expected  with  a  flat  roof. 

No  contracts  should  be  made  for  a  built-up  roof 
without  a  complete  and  positive  specification  which 
includes  flashings,  and  the  contract  prices  should  not 
be  less  than  those  of  tht  materials  specified  plus  a 
reasonable  amount  to  cover  the  cost  of  laying  and  pro- 
fit. Thorough  inspection  of  workmanship  and  ma 
terial  is  recommended. 

Ready  Roofing 

The  ready  roofing  has  better  value  for  the  steeper 
roofs  than  for  those  of  small  pitch.  It  averages  much 
cheaper  than  the  built-up  types.  Most  kinds  to  get  a 
fair  life  require  occasional  recoating.  For  flat  slopes 
they  are  hard  to  lay  absolutely  tight,  and  they  are  nol 
economical  for  a  permanent  structure,  but  on  slopes  of 
from  3  ins.  to  the  foot  up  their  use  is  more  justifiable. 

Ready  or  prepared  roofings  are  recommended  for 
use  on  small,  temporary  and  other  buildings,  where  the 
cost,  considering  maintenance,  of  more  expensive  roof- 
ings is  not  justified.  They  are  also  of  value  for  steep 
slopes  where  a  built-up  coal  tar  cannot  be  used,  and 
for  locations  where  the  skilled  labor  necessary  for  a 
built-up  roof  is  not  available.  The  steeper  the  slope 
the  greater  their  relative  value  and  the  wider  their 
economical  field.  The  heavier  varieties  are  in  general 
the  more  desirable  because  of  their  chance  for  longer 
life  and  their  greater  fire-resisting  value.  In  making 
selections  the  reliability  of  the  manufacturer,  service 
tests  and  the  cost  should  be  governing  factors. 

On  the  steeper  slopes  the  use  of  ready  roofing  shin- 
gles properly  reinforced  so  as  to  prevent  curling  up  at 
the  corner  and  fraying  on  the  exposed  edges  and  laid 
shingle-fashion  is  growing.  They  are  supposed  to  give 
better  results  than  the  rolled  goods,  but  cost  more. 
They  would  seem  at  least  to  be  worthy  of  investiga- 
tion. 

Slate  and  Tile 

Slate  makes  a  good  roof  if  of  good  quality  and  pro- 
perly watched.  It  breaks  easily  and  cannot  be  walked 
on  without  danger  to  the  slate. 

Tile  of  good  quality  gives  good  results.  It  is  not 
so  tight  as  slate,  but  does  not  break  easily.  It  has 
architectural  value,  and  its  use  is  growing,  with  im- 
provement in  the  product  and  in  the  variety  of  colors. 

Slate  and  tile  of  suitable  quality,  prtjperly  protect- 
ed and  fastened,  can  be  recommended  on  roofs  with  a 
pitch  of  6  ins.  to  the  foot  or  over,  where  expense  is  not 
the  governing  feature  and  where  they  aid  in  producing 
the  desired  architectural  effect,  except  that  where  there 
is  much  chance  of  driving  snow  8  ins.  to  the  foot  should 
be  the  flattest  slope  allowed. 

Asbestos  Shingles 

Shingles  of  asbestos  and  Portland  cement  are  of 
value.  They  have  some  elasticity  and  can  be  drawn 
down  tight. 


Wood  Shingles 

Wood  shingles  are  not  now  desirable  for  a  railroad 
structure. 

Cement  Tile 

Small  cement  tile  are  not  considered  of  much  valuCj 
being  brittle.  Large  cement  tiles  reinforced,  laid 
without  sheathing  directly  on  the  purlins  are  in  use  on 
shops  and  freight  houses  and  seem  to  have  consider- 
able merit.  Glass  can  be  introduced  into  them,  thus 
avoiding  the  expense  of  skylights.  We  are  not  ready 
to  recommend  them  for  plastered  or  heating  buildings 
or  offices  where  an  occasional  slight  leak  would  be 
disastrous. 

Metal  Roofings 

Metallic  roofings  with  steel  as  a  base  are  not  re- 
commended for  general  use  on  permanent  buildings. 
They  require  continual  maintenance. 

Galvanizing  of  steel  seems  to  be  well  worth  the  ex- 
pense. Tests  of  lead  covered  steel  sheets  indicate 
good  results.  Large  sheets  of  corrugated  galvanized 
steel  can  sometimes  be  used  economically  where  the 
building  is  not  to  be  hea};ed. 

Small  metallic  shingles  of  either  copper,  tin,  gal- 
vanized steel  plate  or  specially,  pure  iron  are  not  re- 
commended for  general  use.  They  are  very  light  in 
weight  and  serve  a  purpose,  particularly  in  the  dry 
climate  of  the  southwest. 

In  using  metals,  every  effort  should  be  made  to 
secure  those  of  good  quality.  The  pure  irons  have 
value.  Their  virtues  have  perhaps  been  overstated, 
but  they  are  not  expensive,  and  experience  seems  to 
indicate  considerable  economy  by  their  use  as  a  sub- 
stitute for  wrought-iron  and  steel. 

Copper,  lead,  zinc  and  Monel  metal  are  used  for 
roofing,  but  they  are  not  of  value  for  ordinary  railroad 
structures.  • 

General  Comments 

In  the  laying  of  all  roofings  thoroughness  in  tlie 
preparation  of  flashings  and  work  around  openings  is 
of  vital  importance. 

To  get  a  satisfactory  roof  there  must  be  a  stable 
structure,  careful  attention  must  be  given  to  the  de- 
sign of  gutters,  and  with  some  types  particularly 
there  must  be  systematic  inspection  and  regular  re- 
pairs. In  buying  a  roofing  its  fire-resisting  qualities, 
to  a  considerable  extent  depending  on  the  quantity  of 
material  as  well  as  its  quality,  are  of  great  importance. 
A  building  covered  with  a  heavy  coal-tar  pitch-and- 
gravel  roofing  is  a  better  fire  risk  than  one  covered 
with  corrugated  steel  sheets,  or  with  a  light  ready 
roofing.  The  practice  of  depending  merely  upon  guar- 
antees in  selecting  roofings  cannot  be  trusted  to  secure 
proper  results.  It  does  not  pay  to  put  a  cheap  roof  on 
a  good  building.  The  annoyance  and  indirect  expense 
occasioned  by  leaky  and  short-lived  roofs  are  rarely 
compensated  for  by  any  possible  saving  in  first  cost. 


The  contract  has  been  awarded  to  Vancouver  Is- 
land lumber  firms  to  deliver  to  the  order  of  the  Do- 
minion Government  at  Toronto  24,000,000  feet  of  tim- 
ber to  be  used  in  the  construction  of  the  new  harbor 
works  at  that  city.  Delivery  must  be  completed  with- 
in four  years.  A  contract  of  this  size  is  considered 
large  in  the  lumber  business,  and  the  fact  that  it  is  the 
finst  contract  to  be  placed  as  a  direct  result  of  the  open- 
ing of  the  Panama  Canal  in  the  current  year  is  taken 
as  an  earnest  of  the  vastly  increased  trade  for  Van- 
couver Island  to  follow  from  that  event. 
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Desirability  of  Co-Operation  Between 
Architects  and  Contractors 


By  Charles  A.  Bowen  ' 


THERE  are  many  problems  confronting  the  con- 
tractors and  builders  of  tiie  present  day  and 
wliile  the  methods  and  practices  are  largely 
improved  from  those  of  a  few  years  ago,  yet 
there  are  still  in  existence  many  of  the  problems  whicii 
existed  in  the  past  decade  which  have  been  brought 
about  by  present-day  conditions. 

Building  is  one  of  the  imfortunate  trades  in  which 
an  inexpert  person  is  pre-disposed  to  believe  that  he 
knows  quite  as  much  as  the  expert,  and  while  it  is  a 
fact  that  he  generally  knows  what  he  wants,  what  he 
may  be  entitled  to  under  the  contract  is  often  an  en- 
tirely different  matter  and  in  this  condition  often  lies 
the  opportunity  for  arguments.  As  has  been  stated  in 
previous  articles,  poor  plans  and  specifications  fre- 
quently handed  the  contractor  upon  which  to  bid  for 
his  work  is  a  large  problem,  as  is  likewise  a  lack  of 
skilled  labor.  Even  these  might  be  overcome  if  there 
was  not  such  a  lack  of  co-operation  between  iirchi- 
tects  and  contractors. 

The  Lack  of  Co-Operation 

This,  it  seems  to  me,  is  the  largest  problem  which 
confronts  those  who  are  engaged  in  the  contracting 
and  building  business  to-day.  There  is  no  reason  why 
there  should  be  such  a  lack  of  co-operation  between 
the  architect  and  the  contractor,  for  the  source  of  their 
business  and  its  existence  is  absolutely  the  same.  The 
architect  must  have  the  contractor  and  the  contractor, 
in  most  cases,  must  have  the  atchitect,  while  the  work 
of  each  parallels  that  of  the  other.  They  are  constant- 
ly in  contact  and  the  problems  which  confront  the 
one,  usually,  are  the  problems  which  confront  the 
other,  and  yet  for  some  reason  there  is  a  woeful  lack 
of  co-operation  between  the  two. 

The  architect  is  apparently  imbued  with  the  idea 
that  the  contractor  is  going  to  get  the  best  of  him 
and  the  contractor,  on  the  other  hand,  seems  to  be  im- 
bued with  the  idea  that  the  architect  is  trying  to  "put 
one  over"  on  him,  and  instead  of  being  upon  a  friendly 
basis  where  they  can  work  in  the  greatest  harmony 
to  the  best  interests  of  their  clients  they  are  appar- 
ently, more  or  less,  at  swords'  points.  Whether  this 
is  the  result  of  some  peculiar  make-up  in  the  nature 
of  the  two,  one  being  an  artist  and  the  other  a  mech- 
anic, whether  it  is  due  to  a  lack  of  education  along 
lines  of  compatability,  or  whether  it  is  due  to  the  con- 
dition of  the  time  in  which  we  live,  it  is  nevertheless 
a  most  deplorable  fact  that  this  lack  of  co-operation 
exists. 

There  is,  of  course,  unfair  competition  among  and 
between  architects  as  well  as  unfair  competition 
among  and  between  contractors,  which  is  a  great  draw- 
back to  both  of  these  important  lines  of  a  business 
which  is  one  of  the  foremost  of  our  modern  times,  and 
there  is  a  large  amount  of  unfair  criticism  by  the  gen- 
eral public  against  both  contractor  and  architect  which 
is  entirely  superficial  and  without  foundation  or  sense. 
Yet  it  is  thought  by  some  of  both  profession  and  craft 
that  a  closer  affiliation  with  each  other  would  only 
strengthen  in  the  minds  of  the  public,  the  basis  of  this 

*  SacretatT  IHtroit  BuUdera'  Exchange. 


unfair 
them. 


criticism,  that  there  was  a  collusion  between 


An  Absurd  Proposition 

How  absolutely  absurd  such  a  proposition  or 
thought  is  may  be  seen  in  almost  every  building  pro- 
ject, where  this  very  lack  of  co-operation  is  shown  by 
the  troubles  which  arise,  the  disputes  which  have  to 
be  settled,  the  changes  in  specifications  which  have  to 
be  made,  the  large  amount  of  "extras"  which  are  neces- 
sary and  for  which  the  owner  is  held  up  on  the  work 
and  which  makes  the  cost  more  than  originally  in- 
tended or  estimated. 

Would  it  not  be  better  to  set  aside  public  opinion 
which  is  as  variable  as  the  wind,  and  have  closer  affili- 
ation between  architect  and  contractor,  so  that  these 
troubles  and  abuses  might  be  overcome  through  con- 
ference and  friendliness  and  the  exchange  of  ideas 
and  thoughts,  and  thus  prove  in  a  few  short  months 
that  it  was  a  most  beneficial  association  in  that  better 
and  more  complete  plans  and  specifications  would  be 
made,  more  understandable  and  equitable  contracts 
drawn,  better  building  done  and  at  a  lesser  cost,  and 
with  less  worry  to  the  owner  who  is  paying  the  bills, 
the  architect  who  has  drawn  the  plans  and  made  the 
specifications  and  the  contractor  who  is  executing  the 
work.  I  contend  that  it  would,  and  I  also  contend 
that  men  brought  in  contact  with  each  other  in  such 
a  manner  are  more  fair,  more  honest,  more  sincere  and 
more  considerate  of  each  other,  and  that  they  do  not 
stoop  to  underhanded  methods  or  illegal  or  unfair 
combinations  and  collusions — in  other  words,  are 
honest  business  men  at  peace  with  eacij  other  and  the 
world. 

Close  Sympathy  Between  Architect  and  Builder 

This  is  a  day  of  co-operation;  it  is  bringing  about 
better  results  in  every  line  of  business  and  increasing 
individual  efficiency.  In  a  business  of  such  importance 
as  the  building  industry  the  closest  sympathy  and  co- 
operation should  exist  between  architect  and  contrac- 
tor, who  are  both  in  the  employ  of  the  owner,  to  bring 
about  the  best  results,  not  only  for  that  owner  who 
is  pre-eminently  entitled  to  it  because  he  is  paying  for 
it,  but  for  the  benefit  of  the  general  public,  the  sta- 
bility and  beauty  of  our  cities  and  villages  and  the  gen- 
eral prosperity  and  solidity  of  our  country. 


Removing  anchor  ice  from  an  intake  pipe  line  of 
the  waterworks  at  Moline,  111.,  is  accomplished  b\ 
means  of  air,  which  is  furnished  by  a  Roots  blower 
used  in  the  wa'shing  of  the  rapid  filters,  according  to 
a  paper  recently  presented  to  the  Illinois  Water  Sup- 
ply Association  by  L.  A.  Fritze,  chemist  of  the  Moline 
Water  Department.  A  Zyi-'m.  pipe  from  the  blower 
is  tapped  into  the  inner  end  of  the  300-ft.  length  of  a 
cast-iron  intake  line  extending  into  the  river.  Ordin- 
arily, a  pressure  of  10  lb.  is  used  for  the  filters,  but  as 
iiigh  as  30  lb.  are  used  to  loosen  the  ice,  which  seems 
to  collect  around  the  unprotected  end  of  the  pipe  and 
on  the  inside  of  it.  The  slight  increase  in  tempera- 
ture and  the  impact  of  the  air  were  given  as  probable 
reasons  for  the  successful  clearing  of  the  line. 
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Technical  and  Economical  Aspects  of  Road- 
Building  in  Quebec* 


IN  this  paper  two  of  the  principal  aspects  of  the  question 
of   roads,  the  technical  and  the   economical,  will   con- 
stantly be  referred  to.     In  the  opinion  of  the  author  no 
sane  conclusion  can  be  arrived  at  without  considering 
the    question    under   the   two   principal    aspects    above    men- 
tioned. 

The  technical  part  is  very  important  indeed,  especially  in 
new  countries,  but  many  millions  have  been  wasted  by  neg- 
lecting the  economics  of  road  building.  In  the  Province  of 
Quebec  for  a  long  time,  on  account  of  its  population  being 
agricultural,  and,  at  first  scattered  over  a  large  territory,  the 
question  of  a  systematic  improvement  of  roads  was  not  an 
important  consideration,  each  farmer  maintaining,  or  rather 
being  supposed  to  maintain,  the  portion  of  the  road  fronting 
his  lot  and  some  portions  of  the  near  by-roads.  Of  course 
at  a  certain  distance  from  villages  and  cities  there  was  no 
traffic  worthy  of  mention. 

It  was  only  near  the  cities,  where  roads  were  badly  cut 
up  by  the  waggons  of  farmers  coming  to  market,  that  the 
need  of  improvement  was  felt  and  turnpike  roads  were  con- 
structed. Until  some  years  ago,  this  state  of  things  had  been 
the  almost  general  rule  in  this  Province,  the  farmers  evident- 
ly not  being  much  inconvenienced  by  it. 

The  growth  of  the  population,  its  concentration  in  the 
cities,  the  advent  of  the  railroads,  the  development  of  indus- 
try and  the  building  of  mills  and  factories  even  in  the  remote 
rural  districts  at  last  began  to  heavily  tax  the  primeval  roads 
of  the  country,  and  in  many  parts  of  the  Province  the  popula- 
tion began  to  feel  that  something  should  be  done  for  the 
improvement  of  highways.  The  advent  of  automobiles  was 
the  last  blow  to  the  indifference  of  the  population  in  this 
matter. 

Now,  the  problem  to  be  solved  is  very  difficult.  The  cost 
of  construction,  of  improvement  and  of  maintenance  of  roads 
is  increasing  every  day  and  the  construction  of  only  the  most 
needed  highways  will  be  a  heavy 'burden  on  the  population. 


Classification  of  Roads 

In  the  Province  there  are  some  45,000  miles  of  roads  and 
of  "so-called  roads."  The  "so-called  roads,"  which  in  this 
paper  will  be  considered  as  of  the  fifth  class,  are  roads  which 
have  been  opened  in  sparsely  settled  districts  or  remote  parts 
of  municipalities  for  the  convenience  of  settlers.  There  is  a 
considerable  mileage  of  such  roads  in  the  Province,  but  the 
traffic  over  them  is  not  worthy  of  mention.  They  require  only 
a  rough  treatment  as  in  the  first  days  of  the  colony,  and,  in 
fact,  are  generally  not  maintained  at  all,  the  settlers  nearby 
working  form  time  to  time  on  the  worst  parts  in  order  to 
keep  them  open.  • 

Next  come  the  fourth  class  of  roads  and  by-roads.  The 
traffic  on  these  roads  is  light  as  they  are  only  used  by  the 
farmers  living  along  them  or  in  the  neighbouring  ranges,  and 
they  might  be  considered  as  second  order  arteries  leading  to 
the  more  important  ones.  They  should  be  designated  by  the 
expression  "earth  roads,"  because  for  a  long  time  to  come 
they  will  not  need  a  special  surfacing  and  their  maintenance 
as  earth  roads  on  account  of  their  light  traffic  is  preferable 
from  the  economical  point  of  view.  They  only  need  to  be 
graded,  put  in  shape  and  maintained  with  split  log  drags. 
By  means   of   them   the   farmers   can   communicate   with   the 

•Paper  delivered  before  The  Canadian  Society  of  Civil  Engineers  in 
Montreal  on  April  9. 

tChief  Engineer  of  the  Department  of  Htfthways  for  Quebec. 


By  Gabriel  Henryt 

more  important  roads.  The  grading  of  these  roads  is,  in 
numerous  cases,  beyond  the  farmer's  means,  being  too  costly. 
The  author  here  is  only  making  a  rough  classification  of 
roads  in  order  to  render  the  following  explanations  easily 
understood. 

Then  come  the  third  class  roads,  that  is,  roads  with  such 
a  traffic  that  they  are  only  maintained  at  great  cost  if  a  spe- 
cial surfacing  is  not  provided.  Generally,  the  waterbound 
macadam  is  sufficient  and,  automobile  traffic  being  in  fact 
light  on  such  roads,  other  more  costly  surfacing  would,  all 
things  considered,  not  be  adapted  to  these  cases.  In  this 
class  are  included  portions  of  roads  in  the  towns  and  villages 
where  traffic  is  concentrated,  parts  of  roads  leading  to  rail- 
way stations,  wharves  and  mills,  or  connecting  some  villages 
or  towns  outside  of  the  provincial  roads,  and  also  some  parts 
less  frequented  in  the  vicinity  of  cities. 

Next,  come  the  highways,  properly  so-called,  which  are 
known  in  this  Province  under  the  name  of  "provincial  roads." 
They,  connect  cities,  or  are  important  arteries  leading  to  the 
United  States,  or  following  tracks  along  which  industrial 
and  commercial  activities  are  concentrated  and  operated,  or 
leading  to  the  touring  districts.  These  roads  generally  need 
special  and  more  costly  surfacing,  if  the  economical  point  of 
view  is  considered,  on  account  of  the  heavy  traffic  they 
actually  bear  or  are  supposed  to  have  to  bear  in  a  near  future, 
and,  above  all,  because  they  are  or  will  be  much  frequented 
by  automobiles. 

The  last  class  of  roads  to  be  considered  should  be  called 
"trimk  roads."  In  the  vicinity  of  the  great  cities  many  im- 
portant roads  of  the  above  mentioned  class  meet  at  a  certain 
distance,  sometimes  some  miles  from  the  heart  of  the  cities. 
From  these  points  to  the  cities  run  "trunk  roads."  These 
roads  usually  require  to  be  widened  and  to  have  a  special 
treatment  of  the  substructure,  a  solid  foundation  and  special 
surfacing,  owing  to  the  heavy  traffic  of  steel  tired  waggons, 
automobiles,  motor  trucks,  etc.,  to  which  they  are  generally 
subjected.  It  would  be  easy  to  prepare  a  list  of  the  roads 
which,  in  this  Province,  have  or  will  have  in  a  near  future 
what  is  needed  in  order  to  classify  them  as  provincial  roads, 
economically  speaking. 


Provincial  Roads 
The  following  list  prepared  by  the  author  for  the  occa- 
sion is  merely  a  general  list  of  the  roads  which  seem  to  meet 
some  of  the  requisites  of  a  provincial  road.  In  this  list  they 
do  not  follow  one  another  in  accordance  with  their  import- 
ance. 

1.  King  Edward  VII.   Boulevard   (constructed). 

2.  Montreal-Quebec  road,  via  north  shore  (under  con- 
struction). 

3.  Quebec-Matapedia  road  along  the  south  shore  of  the 
St.  Lawrence,  via  Montmagny,  Fraserville.  Rimouski,  Saya- 
beck,  St.  Pierre-du-Lac,  and  along  the  Matapedia  river  to 
Matapedia  and  the  interprovincial  bridge  between  the  Pro- 
vinces of  Quebec  and  of  New  Brunswick.  This  road  would 
be  very  attractive  to  tourists. 

4.  The  Montreal-Quebec  road  on  the  south  shore,  via 
Boucherville,  Sorel,  Nicolet  and  Levis.  This  road  will  be 
difficult  of  construction  on  account  of  the  deep  gullies  it 
crosses  along  the  St.  Lawrence. 

5.  The  Montreal-Ottawa  road  on  the  north  shore,  via 
Ste.   Rose,   Ste.   Therese,   Ste.   Scholastique,   Montebeilo,   Pa- 
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pincauville,   Buckingham,   Hull  and  Ottawa.     This   road   will 
require  a  great  deal  of  expropriation. 

6.  The  Montreal-Ottawa  road,  via  Ste.  Anne-de-Belle- 
vue,  Vaudrcuil  and  Riguard,  along  the  Ottawa  river.  The 
greater  portion  of  this  road  is  in  the  Province  of  Ontario. 

7.  The  Montreal-Toronto  road  via  Ste.  Anne-du-Belle- 
vue,  Vaudreuil,  Les  Cedres,  Coteau  Landing,  St.  Zotiquc, 
Pointe-a-Beaudet,  along  the  St.  Lawrence,  with  a  branch 
leading  to  Valleyfield. 

8.  The  road  from  Montreal  to  Malone,  U.S.,  via  Laprai- 
rie,  Caughnawaga,  Chateauguay,  along  the  Chateauguay 
river  to  Huntingdon,  and  from  that  town  to  the  frontier. 

9.  The  Montreal-Sherbrooke  road,  via  St.  Lambert, 
Longueuil,  St.  Hubert,  Chambly,  Marieville,  St.  Cesaire,  Ab- 
botsford,  Granby,  Waterloo,  Eastman,  Magog  and  Sher- 
brooke. 

10.  A  road  from  Montreal  to  Richford,  U.S.,  via  the 
foregoing  to  Chambly,  and  from  Chambly  to  St.  Johns,  and 
probably  Farnham  or  Bedford,  Stanbridge,  Abbots'  Corner 
and  the  frontier.  The  location  of  this  road  will  probably 
be  difficult  on  account  of  the  many  municipalities  wanting  it. 

11.  The  Montreal-Sherbrooke  road,  via  Chambly,  St. 
Cesaire,  St.  Hyacinthe,  Ste.  Rosalie,  Upton,  Acton  Vale, 
Richmond,  Windsor  Mills  and  Sherbrooke. 

13.  The  Montreal-Quebec  road  via  Richmond,  leaving 
the  preceding  one  at  Richmond  and  running  via  Danville, 
Warwick,  Arthabaska,  Plessisville  and  Levis. 

VS.  The  Quebec-Levis-Jackman  U.S.  road,  via  St.  Henri, 
St.  Isidore,  Scott  and  along  the  Chaudiere  river,  via  Ste. 
Marie,  St.  Joseph,  Beauceville,  St.  Georges,  St.  Come,  St. 
Theophile  and  the  frontier.  This  road  is  to  be  constructed 
next  summer. 

14.  The  Sherbrooke-Quebec  road,  via  East  Angus,  Duds- 
well,  Marbleton,  Weedon,  Garthby,  d'lsraeli,  and  in  the  As- 
bestos Mines  district,  via  Coleraine,  Black  Lake,  Thetford 
Mines,  Broughton,  St.  Frederic  and  meeting  the  Quebec- 
Jackman  road  at  St.  Joseph. 

15.  The  Sherbrooke-Quebec  road  leaving  the  above- 
mentioned  Sherbrooke-Quebec  road  at  Marbleton  and  going 
to  Quebec,  via  the  old  Craig's  road,  across  the  counties  of 
Wolfe  and  Megantic. 

16.  The  Sherbrooke-Derby  Line  U.S.  road,  via  Lennox- 
ville  and  Massawipi.  This  road  will  be  constructed  next 
summer. 

Some  exterior  belt  roads  should  also  be  mentioned,  such 
as  the  road  along  the  Canadian  Northern,  via  L'Assomption, 
Joliette,  Shawinigan,  Grade  Mere,  Riviere  a  Pierre,  St.  Ray- 
mond and  Quebec,  and  the  road  from  Lacolle  to  Sherbrooke, 
via  Henryville,  Bedford,  Stanbridge,  Cowansville,  Knowlton, 
Eastman,  Magog  and  Sherbrooke.  Certain  cross  roads  be- 
tween the  principal  provincial  roads  should  be  noted,  such  as 
a  road  between  St.  Hyacinthe  and  Sorel;  Arthabaska  and 
Three  Rivers;  Three  Rivers  and  Shawinigan;  Marbleton  and 
Danville,  via  Asbestos  Mines,  Co.  Richmond,  etc.  There  are 
likewise  some  other  roads,  such  as  the  belt  road  around  the 
Gaspe  Peninsula,  the  road  between  Quebec  and  Murray  Bay, 
on  the  north  shore,  via  St.  Anne-de-Beaupre,  St.  Joachim,  St. 
Tite,  Bale  St.  Paul,  Less  Eboulements,  St.  Irenee,  Murray  Bay 
to  Cliicoutimi,  via  Ste.  Anges,  from  Chicoutimi  to  Lake  St. 
John  and  a  belt  line  around  Lake  St.  John.  A  road  should 
also  be  constructed  to  the  north  of  Montreal,  via  St.  Jeroine 
and  Ste.  Agathe  to  Mount  Laurier.  As  examples  of  trunk 
roads  may  be  mentioned  the  Chambly-Montreal,  which  is  to 
receive  the  traffic  of  the  two  Montreal-Sherbrooke  and  of  the 
Montreal-Richford  roads;  the  Montreal-Ste.  Anne-de-Belle- 
vue,  which  is  to  receive  the  traffic  of  the  Montreal-Ottawa 
and  of  the  Montreal-Toronto  roads;  the  Sherbrooke-Marble- 
ton  and  the  Montreal-L'Assomption  roads. 

In  the  opinion  of  the  author  the  cost  of  such  a  system, 
the  mileage  of  which  is  very  considerable,  would  be  so  high 


and  would  so  heavily  tax  the  resources  of  the  Province  that 
the  present  generation  cannot. hope  to  see  it  completed,  and 
the  population  of  the  Province  of  Quebec  will  have  to  wait 
many  years  before  this  system  becomes  justifiable  and  finan- 
cially possible  through  the  development  of  the  country.  It 
is  hoped,  however,  that  the  roads  most  needed  will  be  con- 
structed in  a  few  years. 

The  question  which  arises  now  is  how  and  where  to 
proceed  in  the  improvement  of  the  system  of  roads  of  the 
Province.  The  outlay  will  be  very  heavy  and  the  monetary 
resources  are  comparatively  limited.  On  the  one  hand  the 
farmers  from  every  part  of  the  Province  arc  asking  for  im- 
provements of  their  roads  which  are  much  needed  and  are 
beyond  their  means.  .  Everywhere  are  hills  to  be  turned  in 
order  to  improve  impracticable  and  dangerous  grades;  low- 
lying  places  to  be  raised  to  avoid  floods,  which  cause  a  great 
many  roads  to  be  impassable  not  only  in  the  spring  but  fre- 
quently many  times  a  year  and  do  great  damage  to  road 
beds;  rocks  to  be  mined,  and  bridges  to  be  constructed;  all 
improvements  beyond  the  means  of  the  municipalities,  and  a 
townsman  can  satisfy  himself  on  that  score  by  making  a  trip 
in  the.  spring  even  to  rural  districts  not  far  remote  from 
cities.  On  the  other  hand  automobilists  are  calling  for  pro- 
vincial highways.  To  many  the  progress  of  the  Province 
lies  in  the  development  of  the  latter  kind  of  costly  highways, 
the  farmer's  needs  being  set  aside,  or  rather,  ignored. 

No  thought  is  given  by  the  public  to  the  cost  of  mairi- 
luining  roads.  In  the  author's  opinion  the  following  should 
first  be  considered  under  such  circumstances: — An  outlay, 
which  must  be  a  paying  investment  should  be  made  by  the 
community.  In  order  to  obtain  this  not  only  the  first  cost 
of  the  improvement  must  be  considered  but  the  funds  so  in- 
vested must  be  protected  from  loss  by  waste  and  decay.  The 
conclusions  to  be  drawn  from  this  are: — 1.  That  no  road 
should  be  improved  without  some  provision  for  the  main- 
tenance of  such  road.  2.  That  all  unprofitable  work  and 
works  "de  luxe"  should  be  avoided  within  certain  limits.  3. 
That  all  improvements  not  actually  and  positively  needed 
should  be  omitted  or  postponed.  As  examples  of  such  im- 
provements the  author  may  cite  the  adoption  of  costly  sur- 
facing for  portions  of  roads  where  the  traffic  provided  for 
will  come  at  a  later  period,  and  all  other  unwise  selections 
of  surfacing  either  with  a  view  to  economize  on  the  first  cost 
or  to  display  some  luxury.  4.  That  the  choice  of  some  kind 
of  pavement,  the  durability  and  ease  of  maintenance  of 
which  has  not  been  ascertained  in  practice,  be  avoided  as 
much  as  possible.  5.  That  unnecessary  experiments  be 
avoided.  It  is  better  to  profit  by  experience  obtained  else- 
where and  to  make  only  those  experiments  which  are  abso- 
lutely necessary  for  adapting  some  good  recognised  product, 
process  or  method  to  local  conditions. 

Again,  as  the  improvement  of  roads,  like  industrial  or 
commercial  investments,  has  to  be  a  paying  one,  the  sum  in- 
vested should,  in  the  author's  opinion,  be  divided  into  three 
parts:  one  to  be  set  aside  for  work  which  does  not  decay  and 
can  be  easily  and  cheaply  maintained  without  loss  of  value 
and  for  which  a  depreciation  fund  is  to  be  provided;  and  a 
maintenance  fund  for  annual  repairs. 

In  the  case  of  a  macadamized  road,  for  example,  the  cost 
of  the  earthwork,  of  the  drainage  and  underdrainage  and  of 
the  foundation  should  be  considered  as  belonging  to  the  first 
class,  the  cost  of  the  surfacing  to  the  second  class,  and  'o 
the  third  class  the  money  required  annually  for  maintenance. 

Again,  in  the  opinion  of  the  author,  there  should  be  no 
hesitation  in  s()ending  money  judiciously  and  when  needed 
for  earthworks,  underdrainage,  ditches,  substantial,  well  de- 
signed and  well  constructed  concrete  bridges  and  culverts, 
and  good  and  appropriate  foundations. 

All  money  so  expended  adds  value  to  the  country,  pre- 
pares roads  for  the  surfacing,  even  when  the  latter  is  to  be 
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laid  later,  and  is  remunerative.  Such  kind  of  work  well  plan- 
ned and  well  made  lasts  a  very  long  time  and  requires  little 
money  annually  for  maintenance.  On  the  other  hand  it  is  a 
waste  of  money  to  use  costly  wearing  coats  on  a  substruc- 
ture not  well  drained  or  a  water  bound  macadam  on  hills  with 
a  10  per  cent,  slope. 

How  to  Begin  Improvements 
Further,  the  author's  impression  is  that  the  improvement 
of  the  roads  of  the  Province  of  Quebec  should  be  begun  by 
preparing  the  substructure,  lowering  grades  or  rounding  up 
hills,  draining  surface  waters  and  underdraining  ground 
waters,  constructing  bridges,  straightening  unnecessarily 
tortuous  roads,  maintaining  these  improved  substructures  as 
earth  or  gravel  roads  as  the  case  may  be  pending  the  next 
step  of  the  improvement,  and  the  laying  of  surfacing.  All 
this  can  be  done  economically.  Surfacing  should  be  used 
only  when  and  where  necessary.  This  mode  of  procedure 
would  have  a  great  advantage  which  is  worth  being  insisted 
upon.  Laying  wearing  coats  on  new  fills  not  sufficiently 
settled,  or  on  a  new  soil  not  sufficiently  trampled  by  traffic 
nor  well  seasoned,  accounts  for  many  failures  of  good  sur- 
facings  and  for  expenses  of  maintenance  greatly  exceeding 
the  provisions.  Quick  work  in  road-making  is  not  always  to 
be  recommended. 

When  the  substructure  of  a  road  has  been  prepared  and 
the  foundation  laid  in  advance,  inconvenience  is  to  be  feared. 
Another  occasional  advantage  is  to  divide  the  work.  Con- 
tractors specialising  in  earthworks  sometimes  are  not  well 
acquainted  with  the  laying  of  wearing  coats,  or  have  not  at 
their  disposal  the  skilled  workmen  required  for  such  work, 
and  the  reverse  is  the  case  for  surfacing  contractors. 

The  author  does  not  advocate  the  spending  at  present  of 
all  available  money  in  preparing  substructures  of  rural  roads. 
Provincial  roads  are  badly  needed  and  for  these  the  work 
must  be.  pushed  quickly;  but  stress  must  be  laid  on  the  ad- 
visability in  many  cases  of  preparing  the  substructure  of 
roads  in  advance,  and  on  the  inconvenience  of  laying  surfac- 
ing on  improper  and  unseasoned  substructures.  There  is  no 
standard  cross  section  for  substructures  of  roads,  but  de- 
tails should  be  standardized  in  accordance  with  the  results 
furnished  by  experience.  The  width  of  24  feet  between 
ditches  is  not  too  great,  but  just  what  is  needed  for  two 
wide  automobiles  or  two  hay  waggons  to  cross  each  other, 
or  a  hay  waggon  to  cross  a  wide  automobile;  for  such  cases 
plenty  of  room  should  be  provided.  It  would  be  better  to 
widen  than  to  narrow  the  roads.  When  a  horse  vehicle  meets 
an  automobile,  if  the  horses  are  nervous  and  deep  ditches 
run  alongside  the  road  a  traveller  often  feels  that  24  feet  is 
not  too  wide.  This  width  should  be  reduced  only  in. roads  of 
secondary  importance  or  when  called  for  by  special  condi- 
tions. Even  for  roads  much  less  important  than  provincial 
roads  this  width  should  be  adopted  if  an  increase  of  traffic  is 
foreseen  in  the  near  future.  In  trunk  roads  the  width  be- 
tween ditches  may  be  increased  if  necessary  to  32  feet  or 
more  and  should  never  be  less  than  24  feet. 

On  embankments  the  platform  should  receive  an  addi- 
tional width  of  3  feet  and  have  a  total  width  of  at  least  27 
feet  from  edge  to  edge,  because  the  back  of  the  guard-rail 
posts  •should  be  set  at  least  one  foot  from  the  edge  of  the 
embankment.  In  cuts,  generally,  no  ditches  are  needed  and 
gutters  prevail;  consequently,  the  total  width  of  the  platform 
at  the  bottom  of  the  cut  can  usually  be  reduced  to  between 
26  and  28  feet  for  a  24-foot  wide  road.  The  edges  of  the  em- 
l)ankments  should  be  bevelled  or  rounded  when  the  engineer 
has  to  deal  with  a  clay  soil,  in  which  case  it  is  useless  to  try 
to  get  sharp  edges.  The  slopes  along  the  embankments  and 
cut  should  generally  be  V/z  horizontal  to  1  vertical,  but  engi- 
neers may  avail  themselves  of  the  nature  of  the  soil  if  well 
acquainted  with  the  natural  slope  of  one. particular  soil.    In 


this  country  it  is  necessary  to  avoid  cuts  on  account  of  the 
snow,  which,  in  winter,  fills  them  and  renders  the  road  im- 
practicable. 

If  the  road  is  to  receive  its  surfacing  later,  it  should  be 
given  a  transversal  crown  of  at  least  1  inch  in  the  foot  in 
order  to  shed  the  rain-water  into  the  ditches  and  to  allow 
maintenance  with  split-log  drags.  If  the  road  is  to  imme- 
diately receive  its  surfacing,  shoulders  at  least  4  feet  wide 
should  be  provided.  The  slope  of  these  shoulders  towards 
the  ditches  should  be  at  least  lyi  inch  to  the  foot. 

Such  are  the  principal  features  of  a  cross  section  of  the 
substructure. 

For  the  execution  gf  the  earthwork  the  same  rules  are 
to  be  followed  as  in  the  case  of  railways.  For  shrinkage  the 
rates  of  fills  to  cuts  comprise  between  1.15  and  1.30 — 1.15  be- 
ing for  heavy  work  and  1.30  for  light  skimming  work. 

The  Rolling  Grade  System 

In  the  author's  opinion  the  rolling  grade  system  with 
vertical  curves  should  be  adopted,  because  it  is  more  econom- 
ical and  facilitates  the  drainage  of  the  substructure.  It  is  use- 
less to  try  to  get  at  great  cost  long  stretches  of  horizontal 
road.  The  maximum  ruling  grade  should  not  be  more  than 
5  per  cent,  whenever  possible,  6  per  cent,  and  7  per  cent, 
grades  being  resorted  to  only  in  short  patches  when  abso- 
lutely imposed  by  necessity.  A  waterbound  macadam  is 
maintained  only  at  great  cost  in  this  country  on  grades  of  7 
per  cent,  and  more,  and  on  account  of  the  snow  filling  the 
ditches  in  the  spring,  water  from  melting  snow,  in  many 
places,  injures  the  roads.  The  same  holds  for  earth  or  gravel 
roads.  It  is  better  to  try  to  get  5  per  cent,  by  turning 
around  hills  when  improving  a  road  than  by  cutting  them 
too. much.  Minimum  grades  should  not  be  less  than  0.6  per 
cent,  to  ensure  the  longitudinal  drainage  of  the  road. 

Curves  having  a  radius  less  than  300  feet  should  be 
avoided  in  steep  grades  and  at  the  foot  of  such  grades,  and  a 
radius  less  than  200  feet  should  always  be  avoided  even  in  flat 
stretch.  When  it  is  necessary  to  adopt  a  radius  less  than  200 
feet,  the  road  should  be  widened  in  the  curve  and  be  given 
a  transversal  slope  towards  the  centre  of  about  1  inch  to  the 
foot. 

The  end  or  the  beginning  of  a  slope  should  not  be  found 
at  a  distance  less  than  50  feet  from  a  level  crossing  of  a  rail- 
way or  from  the  end  of  a  bridge.  Sight  distance  in  horizon- 
tal or  vertical  curves  should  be  at  least  300  feet,  depending  in 
each  case  on  the  conditions.  Near  a  railroad  crossing  the 
sight  distance  on  each  side  in  the  direction  of  the  track 
should  be  at  least  3,000  feet. 

In  every  case,  the  economy  of  grading  should  not  be  the 
controlling  factor.  The  most  important  considerations 
should  always  be  kept  in  mind  in  determining  the  profile  and 
the  cross  sections.  The  standards  can  be  used  as  general 
guides,  but  good  common  sense  and  acquaintance  with  local 
conditions  should  have  much  to  do  with  it. 

The  earthworks  are  computed  as  for  railways,  but  for 
roads  greater  exactitude  is  needed  because  in  this  case  they 
consist  chiefly  of  skimming  work,  ditching  and  shouldering, 
which  cost  more  per  cubic  yard  and  are  more  difficult  to 
estimate  exactly. 

Draining  Soil  Important 

The  draining  of  the  soil  is  the  most  important  thing  in 
road  construction,  because  the  bearing  power  of  the  soil  de- 
pends upon  the  moisture  it  contains.  In  this  country  this 
question  is  far  more  important  than  in  the  southern  coun- 
tries, owing  to  the  nature  of  the  climate. 

The  soil  is  soaked  by  rain-water  and  by  ground-water. 
The  rain-water  should  be  disposed  of  as  quickly  as  possible 
by  a  good,  substantial  system  of  ditches,  gutters  and  cul- 
verts. Deep  ditches  should  be  avoided  as  much  as  possible 
and  gutters  substituted.     Deep  ditches   are  only  necessary 


500 


THE    CONTRACT     RECORD 


along'  flat  stretches  of  road  in  order  to  get  the  necessary 
slope  to  cause  a  quick  and  complete  drainage  of  water.  The 
minimum  slope  to  be  given  to  ditches  should  be  5  inches  in 
100  feet.     Stagnant  water  should  never  be  found  in  a  ditch. 

The  greater  slope  depends  upon  the  resisting  power  of 
the  soil  to  abrasion  by  water  and  should  never  exceed  such 
power. 

The  slopes  of  the  sides  of  the  ditches  should  be  regular 
and  as  nearly  as  possible  IJ/j  foot  horizontal  to  1  foot  ver- 
tical. It  is  very  difficult  to  attain  this  in  a  flat  country  wher-; 
ditches  have  sometimes  to  be  very  deep  and  wide  and  would 
exceed  the  portion  of  the  right  of  way  that  it  is  possible  to  set 
apart  for  them.  In  such  cases  rip-raps  have  to  be  resorted 
to.  Gutters  along  hills  should  be  paved  with  cobble  stones 
whenever  the  soil  is  not^  hard  enough  to  resist  abrasion  by 
running  water. 

Tile  underdrainage  with  good  outlets  is  generally  to  b? 
preferred  to  deep  ditches  for  disposing  of  the  ground  water. 
Road  underdrainage  should  be  made  in  the  same  way  as  in 
the  case  of  field  drainage.  Tiles  should  be  laid  under  the 
sides  of  the  road  rather  than  under  the  centre,  and  should  be 
disposed  so  as  to  intercept  all  water  coming  from  the  neigh- 
bouring fields  before  they  enter  the  right  of  way.  It  is  im- 
portant that  good  and  frequent  outlets  should  be  provided. 
Underdrainage,  in  order  to  be  a  permanent  and  useful  work, 
should  be  done  with  the  greatest  care.  It  is  very  difficult  to 
drain  a  road  effectively  and  completely,  and  in  many  cases  it 
is  impossible  to  get  the  ground  water  out.  Generally,  al- 
though the  soil  is  dry,  its  bearing  power  is  not  great  enough 
to  stand  concentrated  wheel  loads  and  it  is  impracticable  to 
sufficiently  consolidate  it;  sometimes  a  sufficient  and  effective 
underdrainage  is  impossible,  and  then  it  is  necessary  to  re- 
sort to  the  use  of  a  foundation  in  order  to  distribute  the  con- 
centrated wheel  loads  over  a  wider  surface. 

The  Foundation 

The  foundation  plays  the  same  role  in  the  case  of  roads 
as  ballast  in  the  case  of  railways.  It  is  generally  assumed 
that  the  downward  pressure  follows  a  line  at  an  angle  of  45 
deg.  from  the  horizontal  and  is  distributed  over  an  area  equal 
to  the  square  of  twice  the  depth  of  the  total  thickness  of  the 
surfacing  and  of  the  foundation.  This  is  merely  an  assump- 
tion but  it  is  approximate  enough  in  practice,  and  it  has  been 
found  that  the  thickness  of  the  foundation  plus  the  thickness 
of  the  surfacing  should  not  be  less  than  9  inches  in  common 
soil  for  steel  tire  traffic. 

A  non-porous  soil  drained  of  ground  water  will  support 
a  load  of  about  4  pounds  to  the  square  inch,  that  is,  about 
1,300  pounds  per  square  inch  applied  to  the  surface  of  a  coat- 
ing 9  inches  thick,  per  lineal  inch  of  waggon  tire.  In  practice 
a  load  of  700  to  800  lbs.  per  lineal  inch  of  tire  is  assumed, 
that  is,  2  to  2J^  inches  per  square  inch  on  the  substructure 
with  a  9-inch  thick  surfacing  including  the  thickness  of  th?; 
foundation. 

Many  good  surfacings  give  bad  results  owing  to  the  lack 
of  a  substantial  foundation.  For  a  soft  tire  traffic  a  founda- 
tion is  not  so  necessary  as  for  the  traffic  of  waggons  with 
narrow  tires  and  without  springs,  the  impact  of  which  is  very 
damaging  to  roads. 

The  foundation  should  be  composed  of  stones  not  larger 
than  4  inches,  and  a  filler  in  the  voids  is  to  be  recommended 
whenever  it  is  not  very  expensive.  Gravel,  as  in  the  case  of 
the  railways,  gives  a  good  foundation  and  is  even  better  than 
stone.  Telford  foundation  should  be  ■  resorted  to  only  in 
case  of  necessity.     Flat  stones  should  not  be   used. 

Foundations  are  of  the  class  of  permanent  works  men- 
tioned above.  Bridges  and  culverts  should  also  be  so  con- 
structed as  to  be  considered  worthy  of  the  same  class. 

Good  concrete  is  well  adapted  for  this  kind  of  work. 
Concrete  pipes  should  not  be  used  in  naturally  wet  clay  soils, 


especially  under  heavy  embankments.  They  should  be  of  or- 
dinary thickness  and  of  a  diameter  not  larger  than  30  inches' 
under  embankments  higher  than  14  feet.  In  these  two  cases 
box  culverts  would  be  preferable.  Sand  cushions  should  b'! 
employed  to  protect  them  against  rock.  It  is  absolutely 
necessary  to  give  the  head  walls  a  firm  seat,  especially  in 
clay  soils  and  when  the  pipes  are  under  an  embankment. 
Concrete  slab  bridges  are  very  useful  as  well  as  concrete 
girder  bridges.  The  maximum  economical  span  of  a  slab 
bridge  is  about  15  feet  and  of  a  girder  bridge  between  15  and 
3i)  feet  or  more.  Under  high  embankments  arch  culverts 
should  be  used. 

Concrete  trestle  bridges  are  especially  recommended  for 
use  on  rivers  where  numerous  deep  gullies  are  found,  as  this 
type  of  bridge  spans  them  very  economically  and  artistically, 
thus  dispensing  with  heavy  embankments  and  deep  cuts.  Th: 
latter  ought  always  to  be  avoided  in  this  country  on  account 
of  snow. 

Many  difficulties  are  encountered  in  this  Province,  as  else- 
where, in  fixing  the  dimensions  of  the  culverts  because  the 
road  engineer  has,  when  deciding,  to  deal  with  the  farmers. 
The  same  difficulties  are  met  with  when  straightening  tor- 
tuous, crooked  roads  and  improving  curves.  These  difficul- 
ties are  not  technical  but  are  of  common  occurrence  in  all 
countries,  being  unpleasant  and  unavoidable.  The  greatest 
care  should  be  taken  in  the  planning  and  construction  of 
bridges  and  culverts  for  which  the  sarne  general  rules  have 
to  be  followed  as  in  the  case  of  railways  and  of  first  class 
concrete  work. 

The  cost  of  the  permanent  work,  that  is,  of  the  part  of 
the  outlay  permanently  invested  in  the  case  of  roads,  is  o. 
smaller  fraction  of  the  total  cost  than  is  generally  supposed. 
Except  in  special  cases,  it  never  exceeds  one  quarter  or  one 
third  of  the  cost  of  the  surfacing  proper,  and  in  the  case  of 
special  wearing  coats  this  proportion  is  still  smaller;  conse- 
quently, great  care  should  be  taken  in  the  choice  and  the  lay- 
ing of  this  part  of  the  road  which  is  short  lived  and  so  ex- 
pensive. 

Some  Points  to  Consider 

The  following  points  should  be  taken  into  consideration 
when  making  a  choice: — 

1.  Not  to  attempt  to  risk  surfacings  on  a  substructure 
which  is  not  sufficiently  firm  with  or  without  foundation. 
VVaterbound  is  not  excepted. 

2.  Not  to  use  surfacing  in  places  where  floods  or  other 
causes  could  damage  same. 

3.  Not  to  use  costly  surfacing  when  a  less  costly  could 
reasonably  do  as  well  for  the  number  of  years  the  latter  i- 
supposed  to  last. 

4.  Not  to  use  costly  surfacing  when  the  amount  of  the 
total  sum  of  the  first  cost  of  the  sinking  fund  and  of  the 
maintenance  of  the  said  surfacing  is  higher  than  with  a  less 
costly  wearing  coat  which  would  do  as  well. 

((Concluded  in  next  issue.) 


The  City  Council  of  Fredericton,  N.B.,  appear  tf>  be  un- 
decided as  to  whether  they  will  engage  an  engineer,  not- 
withstanding the  recommendation  made  some  time  ago  by 
Mr.  F.  A.  Barbour,  consulting  engineer,  that  for  the  filtration 
plant  an  engineer  who  is  thoroughly  familiar  with  the  work 
should  be  placed  in  charge.  Three  applications  have  been 
received  for  the  position  but  the  matter  of  appointment  has 
been  deferred  for  the  present. 


Two  men  were  killed,  one  fatally  and  five  seriously  in- 
jured by  the  collapse  of  the  west  wall  of  the  Independent 
Cloak  Company's  building.  Toronto,  which  was  burned  down 
a  short  time  ago.  All  the  victims  were  workmen  who  had 
been  inside  the  building  clearing  away  the  debris. 
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LETTERS 


"Fish  of  One  Contractor,  Flesh   of  Another" 
Editor  Contract  Record: 

I  am  heartily  in  accord  with  your  article,  "The  Curtain 
Raised  on  Toronto's  Fire  Tragedy,"  published  in  your  issue 
of  April  8,  but  feel,  with  others,  like  saying,  "What's  the 
use?" 

It  is  a  well-known  fact  that  the  recent  investigation  into 
the  Toronto  City  Architect's  Department  was  not  brought 
about  by  the  desire  of  the  city  council  to  make  an  improve- 
ment but  because  of  a  disagreement  between  certain  factions 
in  the  council  over  the  appointment  of  a  City  Architect. 

All  the  points  brought  out  at  the  investigation  have 
been  known  to  many  citizens  for  years.  During  that  period, 
while  few  have  had  any  grievance  against  individuals  in  the 
Department,  collectively  it  might  be  compared  to  a  ship 
without  a  rudder. 

The  many  improvements  and  suggestions  that  have  been 
made  by  the  Bureau  of  Municipal  Research  have  been  op- 
posed by  the  civic  employees,  and  those  in  high  authority 
have  rushed  to  the  defence  of  the  heads  of  the  department. 

As  to  the  excessive  requirements  contained  in  some  sec- 
tions of  the  building  code,  personally  I  do  not  advise  re- 
ducing the  factor  of  safety,  particularly  in  these  days  of 
"Safety  First,"  but  would  demand  that  all  classes  of  builders 
be  compelled  to  live  up  to  the  by-laws,  and  not  make  fish  of 
one  and  flesh  of  another. 

Time  and  again  it  has  been  shown  that  certain  persons, 
with  what  is  commonly  called  "pull,"  can  get  away  with  a 
class  of  construction  that  the  less  fortunate  one  could  not 
attempt.  Even  the  civic  employees  break  the  city  by-laws. 
Recently,  to  my  knowledge,  the  city  demolished  a  building 
which  belonged  to  them  without  erecting  a  hoarding.  Simply 
a  rope  was  tied  from  pole  to  pole  and  a  man  placed  on 
guard  to  warn  the  people  to  walk  in  the  middle  of  the  road — 
which,  by  the  way,  has  car  tracks — thereby  endangering 
the  pedestrians'  lives.  Any  contractor  would  be  glad  to  save 
fifty  dollars,  the  possible  cost  of  a  hoarding,  but  he  would 
probably  end  in  the  Police  Court. 


Yours  truly, 


"Contractor." 


"The  Time  Is  Ripe" 

Editor  Contract  Record: 

Having  read  with  interest  the  report  of  Judge  Denton 
upon  the  Toronto  City  Architect's  Department,  I  take  plea- 
sure in  adding  a  few  words  of  commendation  on  the  manner 
in  which  the  "Contract  Record"  has  undertaken  to  enlighten 
the  pu1)lic  regarding  the  true  conditions  of  the  way  in 
which  work  has  been  handled  under  the  City  Architect'^- 
Department. 

That  discrimination  has  been  rife  is  the  experience  of 
all  who  have  had  dealings  with  the  Department.  This  dis- 
crimination, or  to  put  it  in  a  milder  form,  this  lack  of  uni- 
formity in  handling  the  work,  led  to  the  organization  of  the 
Citizens'  Committee,  whose  object  was  to  prepare  a  by-law 
which  would  be  up-to-date  and  to  which  all  would  be  made 
to  conform. 

That  the  old  by-law  was  faulty  and  rotten  to  the  core 
was  acknowledged  by  all,  and  in  many  instances  the  inter- 
pretation was  worse  than  the  by-law.  So  strongly  was  this 
felt  by  architects,  engineers,  contractors,  the  Board  of  Trade. 


the  Canadian  Manufacturers'  Association  and  others,  thai 
a  committee  was  organized  and  sub-committees  composed  of 
members  of  each  of  the  above-named  bodies  were  appointed. 
These  sub-committees  devoted  two  and  three  nights  a  week 
for  a  period  of  some  four  months  to  a  perusal  of  the  old 
by-law,  correcting  and  replacing  the  faulty  and  obsolete 
portions.  After  the  various  sub-committees  were  satisfied 
with  their  revisions  many  joint  meetings  of  the  committee 
as  a  whole  were  held  and  the  entire  by-law  was  discussed 
many  times,  this  resulting  in  the  Memorial  as  presented  by 
the   Citizens'   Committee   to   the   Council.' 

The  result  of  this  general  agitation  led  to  a  new  by-law 
being  issued,  which,  while  not  conforming  in  all  points  to 
the  Memorial  presented,  was  a  decided  improvement  over 
the  old  one,  and  would  be  much  better  if  it  were  carried 
out,  instead  of  exceptions  being  made  either  by  the  influence 
of  the  Controllers,  the  Board  of  Control,  the  Fire  and  Light 
Committee  or  by  the   Department  itself. 

That  the  time  has  come  for  all  plans  to  be  examined 
by  men  specially  qualified  in  each  case  to  deal  with  the 
specific  types  of  construction  and  that  all  inspectors  of  con- 
struction should  be  the  best  men  obtainable  is  evident.  In 
the  writer's  opinion  the  complete  organization  of  a  new  de- 
partment under  a  capable  head,  with  a  staff  qualified  in  the 
branches  to  which  they  are  assigned,  is  a  necessity. 

Should  there  be  organized  such  a  Department,  having 
full  jurisdiction  over  all  plans,  permits,  etc.,  and  whose  de- 
cision would  in  all  cases  be  final,  with  no  appeal  to  the  Coun- 
cil or  Committees,  not  only  would  the  safety  of  the  public 
be  protected  but  all  plans  would  be  dealt  with  on  their 
merits  and  not  according  to  the  influence  which  might  be 
brought  to  bear  from  the  powers  above.  If  a  change  is  to 
take  place  I  say  that  the  time  is  ripe. 

Yours  truly, 
<  T.  Harry  Mace. 


The  Organization  of  Engineering 
A  letter  relating  to  the  above  topic,  discussed  editorially 
in  the  Contract  Record  of  March  4th,  was  received  from  Mr. 
R.  W.  Macintyre,  M.  Can.  Soc.  C.  E.,*  and  published  in  our 
issue  of  April  1st.  Mr.  Macintyre's  letter  was  a  particularly 
able  presentation  of  the  views  accruing  from  a  ripe  experi- 
ence of  engineering  work,  and  we  regret  to  find  that  owing 
to  a  printer's  error  a  line  was  omitted  in  the  final  paragraph 
of  the  communication.  The  concluding  lines  should  have 
been  expressed  thus: — 

"I   can   only   say,   in   conclusion,   that   we  must 
break   loose   from   the   'mutual   admiration   attitude' 
mentioned    by    Mr.    Shenton    in    his    address    upon 
which   your   editorial   was   based.     This   attitude   is 
sapping  the  vitality  of  our  progress.     We  must  be 
prepared  to  take  and  give  the  hard  knocks  which 
always  accompany   genuine   reformation." 
In  his  letter,  Mr.  Macintyre  attributed  the  present  lack 
of  cohesion  in  the  engineering  profession   to  the  apathy  of 
the  rank  and  file  and  the  defective  organization  of  the  Cana- 
dian Society  of  Civil  Engineers. 

In  a  further  communication-  Mr.  Macintyre  offers  the 
following  supplementary  observations,  which  offer  food  for 
careful  reflection: — 

"Too  frequently  one  is  met  by  excuses  in  place  of  action 
and  I  am  confirmed  in  my  view  that  the  'individual  equation' 
forms  the  keystone  of  all  potential  reform. 

"  'Close  corporation'  will  never  effect  a  remedy,  as  it 
affords  a  shield  behind  which  the  incompetent  can  enjoy 
security  with  the  competent  member,  and.  like  most  other 
forms  of  protectiofi,  often  has  the  effect  of  enriching  a  favor- 

X : 

•Secretary,  Victoria  Branch,  Canadian  Society  of  Civil  Engineers. 
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ed   few  at  the  expense  of  the  community,  by  'sandbagging' 
the  stimulus  of  legitimate  competition. 

"The  close  corporation  granted  to  other  professions 
does  not  always  guarantee  satisfactory  results  to  the  public 
when  employing  professional  service,  and  wc  again  revolve 
to  the  starting  point,  of  individual  al)ility  selected  from  per- 
sonal  experience   and   judgment. 

"It  must  be  borne  in  mind,  however,  that  a  certain  sec- 
tion of  the  public  consider  the  cost  rather  than  the  quality 
of  professional  service  paramount,  and  this  is  where  the 
cheap  man  gets  his  foothold.  This  phase  of  the  question 
being  beyond  legislation  resolves  itself  into  a  matter  of 
education. 

"If  every  practising  engineer  had  to  be  registered  with 
the  government  and  registration  were  made  consistent  witli 
the  professional  qualifications  established  by  all  recognized 
engineering  societies,  the  initial  difficulty  of  amateurs  pos- 
ing as  professionals  would  be  practically  eliminated.  A  con- 
certed effort  in  this  direction  should  be  undertaken  without 
delay." 

R.   VV.   Macintyre. 


Building  Activity  in  Montreal  and  District 

Several  large  buildings  will  be  erected  in  Montreal  and 
district  this  season,  but  indications  point  to  chief  activity 
in  the  construction  of  residences.  The  demand  for  office 
buildings  has  been  fairly  met,  and  the  permits  taken  out  show 
that  there  will  be  very  little  work  of  this  character,  except 
for  special  purposes.  Thus  the  London,  Liverpool  &  Globe 
Insurance  Company  will  erect  a  large  office  on  Dorchester 
Street,  from  designs  by  Nobbs  &  Hyde  and  J.  Rawson  Gar- 
diner. The  Bank  of  Toronto  intend  to  demolish  their  pre- 
sent building  at  the  corner  of  St.  James  and  McGill  Streets, 
and  construct  a  ten-storey  building  on  the  same  site,  the 
plans  having  been  drawn  by  Hogle  &  Davis.  Tlic  ground 
floor  is  to  be  used  for  a  banking  room,  which  is  to  be  sixty 
feet  square,  and  the  upper  floors  for  commercial  and  financial 
offices.  The  frontage  on  St.  James  Street  will  be  90  feet  and 
on  McGill  Street  60  feet,  the  main  entrance  being  on  the 
former  thoroughfare.  A  new  building  for  the  National  Trust 
will  go  up  on  St.  James  Street. 

Probably  the  greatest  amount  of  money  will  be  spent  on 
churches  and  schools.  Messrs.  Viau  &  Venne  are  drawing 
plans  for  a  very  fine  church  to  replace  the  St.  Joseph  Ora- 
tory, on  Mount  Royal,  which  will  have  a  seating  capacity  of 
3,500,  and  will  be  the  largest  church  in  the  city.  One  of 
the  most  important  Anglican  churches,  St.  George's,  is  to 
be  built  from  designs  by  Barott,  Blackader  and  Webster. 
The  interior  length  is  185  feet;  the  breadth,  including  the  side 
aisles,  50  feet;  the  chancel  52  feet  in  length,  and  the  height 
of  the  nave  65  feet,  while  the  main  tower  will  rise  130  feet 
above  the  ground.  The  main  and  solo  organs  will  be  placed 
in  the  chancel.  The  church  will  be  connected  by  cloisters  to 
the  school  house  and  rectory.  It  will  be  constructed  of 
Indiana  limestone.  The  church  will  be  on  Dorchester  Street 
West,  and  the  nave  and  tower  are  to  be  on  the  axis  on 
Bishop  Street.  A  fine  college  is  to  be  built  by  the  Loyola 
College  at  Notre  Dame  de  Grace,  the  architects  being 
Messrs.  Peden  &  McLaren.  The  cost  is  estimated  at  $400.- 
000.  Another  college  is  to  be  constructed  in  St.  Lambert, 
from  plans  by  Viau  &  Venne,  at  a  cost  of  $175,000.  Messrs. 
Beauregard,  Champagne  &  Chenevert  have  designed  two 
churches,  one  to  cost  $250,000,  on  St.  Urbain  and  St,  Viateur 
Streets,  and  the  other  to  cost  $150,000,  on  FuUum  Street. 

There  are  reports  of  two  or  three  schemes  for  new 
theatres,  but  the  only  one  which  is  certain  is  for  a  Jewish 
theatre  on  St.  Lawrence  and  Duluth,  planned  by  Mr.  C. 
Dufort.  A  large  hippodrome,  however,  is  to  be  constructed 
in  Maisonneuve.    Several  substantial  factories  will  be  erected, 


including  buildings  for  the  Simonds  Canada  Saw  Company 
and  for  the  United  Shoe  Machinery  Company  of  Canada, 
the  latter  in  Maisonneuve,  both  contracts  being  let  to  C.  E. 
Deakin,  Limited.  The  Tuckett  Tobacco  Company  ;ir<'  ;iK<, 
erecting  a  factory. 

Some  important  buildings  will  be  completed  this  sea- 
son. One  is  the  new  office  for  the  Sun  Life  Insurance  Com- 
pany, and  another  the  immense  factory  of  the  Imperial  Wire 
and  Cable  Company,  now  incorporated  with  the  Northern 
Electric  Company.  Great  progress  has  also  been  made  with 
the  new  customs  warehouse  on  McGill  Street,  the  founda- 
tions for  which  were  put  in  by  the  Foundation  Company.  The 
general  contractors  are  the  Peter  Lyall  &  Sons  Construction 
Company. 


From  returns  received  by  the  Quebec  Mines  Branch 
from  the  producers  it  is  learned  that  the  value  of  the  pro- 
ducts of  the  mineral  industry  of  the  Province  of  Quebec  in 
1913  total  $12,918,109.  The  mineral  production  of  the  Pro- 
vince for  1904  was  $3,083,568. 


On  the  recommendation  of  the  Faculty  of  Applied 
Science,  McGill  University,  it  has  been  decided  to  take  steps 
to  lengthen  the  course  of  architecture  from  four  to  five  years, 
commencing  with  the  session  1914-15. 


Mainly  Constructional 

East  and  West — From  Coast  to  Coast 


EASTERN    CANADA 

The  Skootamatta  Power  &  Development  Company, 
Limited,  has  been  incorporated  at  Hamilton  with  a  capital 
of  $300,000. 

The  Chatham  town  council  has  postponed  the  appoint- 
ment of  a  building  inspector  pending  the  preparation  of  .t 
building  bylaw. 

One  of  the  large  fires  of  the  past  week  was  the  new  sum- 
mer hotel  of  the  C.  P.  R.  at  St.  Andrews,  N.B.  The  damage 
is  placed  at  $500,000. 

Mr.  W.  Grayson  Brown,  of  Hamilton,  is  the  architect 
for  a  three-storey  brick  apartment  house  to  be  erected  in 
that  city  at  a  cost  of  $125,000. 

At  Charlottetown,  P.E.I. ,  work  is  proceeding  on  a  $200.- 
000  church  for  St.  Dunstan's  R.  C.  cathedral.  The  contrac- 
tors are  Messrs.  John  S.  Metcalfe  Company,  of  Montreal. 

The  foundations  are  in  for  a  new  school  building  whicii 
the  R.  C.  School  Commissioners  are  erecting  at  Quebec  at  a 
cost  of  $200,000.    The  architect  is  Mr.  R.  Lemay,  of  Quebec. 

The  roof  of  the  mixer  of  the  new  blast  furnace  at  the 
plant  of  the  Dominion  Iron  &  Steel  Company,  Sydney,  N.S.. 
fell  on  April  13,  crushing  four  men  who  were  working  in  the 
mines  at  the  time. 

A  committee  representing  the  contractors  of  Fort  Wil- 
liam and  Port  Arthur  have  arranged  to  meet  a  deputation  oi 
the  bricklayers  of  the  twin  cities  for  the  purpose  of  arrangin;^ 
a  wage  schedule  for  the  coming  building  season. 

A  call  for  tenders  is  about  to  be  issued  in  connection 
with  the  office  building  which  the  Liverpool,  London  &  Globe 
Assurance  Company  are  erecting  at  Montreal  and  for  which 
Messrs.  Nobbs  &  Hyde,  of  Montreal,  are  the  architects. 

Excavation  is  proceeding  on  the  addition  to  the  buildings 
of  the  University  of  Ottawa,  which  is  being  made  at  a  cost 
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of  $150,000.  The  architect  is  Mr.  C.  P.  Meredith,  of  Ottawa, 
and  the  general  contractor  Mr.  C.  E.  Ueakin,  of  Montreal. 

I'lans  have  been  prepared  and  accepted  for  a  hydro- 
electric plant  at  Lake  Megantic,  Qne.,  estimated  to  cost  .$150,- 
000.  The  engincer-in-charge  is  Mr.  E.  A.  Evans,  of  Quebec 
C-ity. 

Erasers,  Limited,  who  operate  a  large  lumber  mill  at 
I'redericton,  contemplate  erecting  a  large  number  of  model 
working  men's  houses  during  the  coming  summer  for  their 
employees. 

Messrs.  Horwood,  Taylor  &  Horwood  are  the  architects 
for  a  store  and  apartment  building  on  Rideau  Street,  Ottawa, 
upon  which  excavation  work  is  now  proceeding.  The  esti- 
mated cost  is  $180,000. 

The  Kennedy  Construction  Company,  Montreal,  have 
been  awarded  by  the  C.  P.  R.  the  contract  for  extending  the 
present  masonry  abutments  and  piers  in  concrete  on  the 
Humber  River,  Ontario. 

Mr.  J.  R.  W.  Ambrose,  chief  engineer  of  grade  separa- 
tion of  the  G.  T.  R.,  has  been  appointed  chief  engineer  of  the 
Toronto  Terminals  Railway  Company,  which  will  build  the 
joint  C.  P.  R.  and  G.  T.  R.  station  in  Toronto. 

An  echo  of  the  Woodbine  Hotel  fire  tragedy  at  Toronto 
is  heard  in  the  announcement  that  Mr.  F.  H.  Herbert,  of  that 
city,  is  preparing  plans  for  a  new  10-storey  hotel  building,  of 
lireproof  construction,  estimated  to  cost  $250,000. 

Tenders  are  being  called  for  the  construction  of  a  new 
lower  grade  school  building  at  Fredericton,  N.B.  The  esti- 
mated cost  of  the  new  building  is  about  $30,000  and  it  is 
expected  to  have  it  ready  for  occupancy  this  year. 

Work  has  been  resumed  on  Eredericton's  new  Post  Office. 
This  building  will  call  for  the  expenditure  of  over  $300,000 
before  completion.  It  is  steel  frame  with  free  stone  body. 
The  old  post  office  will  be  transformed  into  a  Customs  House. 

A  street  and  domestic  lighting  system  is  to  be  installed  at 
Beloeil,  P.Q.,  at  a  cost  of  $20,000.  The  scheme  includes  the 
construction  of  a  transmission  line  five  miles  long,  the  lamps 
being  placed  on  cedar  poles  at  distances  giving  42  lamps  per 
mile. 

Building  activity  in  St.  Catharines  so  far  this  year  prom- 
ises to  exceed  all  previous  records.  The  returns  for  March 
show  that  permits  to  the  value  of  $110,975  were  issued  by  the 
city  clerk  as  against  $41,730  in  the  corresponding  month  last 
year. 

Messrs.  Brunei  &  Leclerc,  of  Lachine,  have  the  contract 
for  a  college  at  St.  Lambert,  Que.,  estimated  to  cost  $150,000. 
Messrs.  Viau  &  Venne  are  the  architects.  The  new  building 
will  be  three  storeys  high,  of  fireproof  construction,  and  will 
cost  $150,000. 

The  building  outlook  for  Toronto  this  year  is  summed  up 
by  contractors  generally  as  being  much  more  promising  than 
last  year.  Industrial  activity  is  everywhere  apparent  and  the 
brick  yards  in  and  around  the  city  are  producing  in  the  neigh- 
borhood of  a  million  bricks  a  day. 

Upon  the  completion  of  the  new  annex  to  the  Provin- 
cial Normal  School,  Fredericton  will  be  credited  with  having 
the  largest  educational  building  in  New  Brunswick,  if  not  in 
the  Maritime  Provinces.  The  recent  addition  to  the  Normal 
School  cost  in  the  vicinity  of  $50,000. 

At  Maisonneuve,  Que.,  the  United  Shoe  Machinery  Com- 
pany are  to  erect  a  new  factory  at  a  cost  of  $300,000.  The 
building  will  be  two  storeys  high,  164  ft.  by  140  ft.  in  dimen- 
sions, of  brick  construction.  The  general  contractors  are 
Messrs.  C.  E.  Deakin,  Limited,  Montreal. 

A  50,000  volt  transmission  line  from  Richelieu  to  St. 
Hyacinthe,  P.Q.,  is  being  constructed  by  the  Southern  Canada 
Power  Company,  which  recently  acquired  power  plants  at  St. 


ILyacinthe  and  St.  Johns,  and  water  powers  near  DrummonU- 
ville.  It  is  intended  later  to  extend  the  line  to  Sherbrooke 
and  link  up  the  various  plants  into  a  complete  power  system. 

The  city  of  London,  Ont.,  is  advertising  for  tenders  to 
carry  out  a  lar^e  scheme  of  storm  sewer  construction.  The 
work  will  comprise  9.14  miles  of  city  mains  and  3.66  miles  of 
connections  to  catch  basins.  Messrs.  Chipman  &  Power,  To- 
ronto, are  the  consulting  engineers  and  Mr.  Wm.  \.  Ash- 
plant,  City  Engineer,  is  in  charge  of  the  work. 

In  the  architectural  competition  conducted  by  the  govern- 
ment with  regard  to  plans  for  the  new  supreme  court  build- 
ing at  Ottawa,  six  preliminary  designs  have  been  selected  out 
of  a  large  number  submitted.  The  choice  was  made  by  a 
board  drawn  from  among  the  otTicials  of  the  department  of 
public  works.  The  final  decision  will  not  be  announced  until 
early  in  September. 

The  main  building,  ten  storeys  high,  of  the  new  sugar 
refinery  at  St.  John  has  been  erected,  and  rapid  progress  is 
being  made  on  the  other  buildings  making  up  the  complete 
plant.  The  new  refinery  on  one  side  and  the  new  C.  P.  R. 
grain  elevator  on  the  other  stand  as  sentinels  at  the  mouth  of 
the  harbour,  indicating  the  industrial  and  commercial  im- 
portance of  St.  John. 

It  is  expected  that  new  tenders  will  be  called  for  the 
heating  of  Howick  Hall,  the  building  within  the  Central  Can- 
ada Exhibition  grounds,  Ottawa,  which  was  partially  wrecked 
by  explosion  some  time  ago.  The  objection  to  Mr.  H.  A. 
Knox's  tender,  which  was  the  lowest,  was  that  it  was  not 
opened  until  the  figure  of  the  other  persons  tendering  had 
apparently  been  made  known. 

The  Government  has  not  yet  decided  as  to  whether  there 
will  be  any  legislation  passed  this  session  on  the  report  of 
the  Highway  Commission  on  good  roads.  For  the  coming 
season  at  least  the  department  of  public  works  will  adopt 
the  suggestion  of  the  Commission  in  encouraging,  as  far  as 
possible,  the  continuation  of  the  work  by  the  counties  under 
the  Highways  Improvement  Act. 

A  carload  of  ore  from  what  is  called  the  Cobbler-Sexton 
mine  near  Woodstock  was  sent  to  New  York  a  few  months 
ago  to  be  assayed.  It  is  said  that  the  ore  is  sufficiently  rich 
in  gold  and  copper  to  warrant  the  development  of  the  mine, 
and  word  comes  from  New  York  that  a  smelter  and  concen- 
trator will  be  installed,  and  in  the  neighbourhood  of  half  a 
million  dollars  spent  by  a  new  company  which  will  take  over 
the  property. 

After  several  months  of  preparation,,  work  was  commenc- 
ed on  April  16  on  the  reconstruction  of  Toronto  harbor. 
Operations  were  begun  on  what  is  known  as  the  northern 
slip  at  the  foot  of  Cherry  street,  the  object  of  this  work  being 
the  reclaiming  of  a  large  area  of  land  for  industrial  purposes. 
It  is  proposed  to  enlarge  Kcating's  channel  from  its  present 
width  of  80  ft.  to  120  ft.  The  Canadian  Stewart  Company 
are  the  contractors. 

Building  statistics  showing  records  of  houses  erected 
since  1862  and  the  values  from  1884  have  been  compiled  in 
the  building  inspector's  department  at  Montreal.  In  1884  a 
total  of  317  houses  built  represented  a  value  of  $1,014,015. 
With  valuations  varying  slightly  the  period  from  1897  to  1909 
was  marked  by  a  steady  increase,  values  in  the  latter  year  be- 
ing $7,785,621,  and  for  the  year  1912-13  an  increase  of  nearly 
$8,000,000  was  shown.  The  year  1913  shows  a  total  of  3,794 
houses,  representing  a  value  of  $27,037,097. 

The  concrete  work  at  Cote  St.  Paul  locks  of  the  Lachine 
Canal  has  been  completed  by  the  Government  engineers  and 
the  sluice  gates  placed  in  position  prior  to  the  opening  of 
navigation.  The  work  being  carried  out  by  the  Government 
is  not  merely  the  construction  of  a  new  power  house  but  the 
excavation  and  opening  of  a  new  inlet  to  the  Canal  for  the 
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purpose  of  supplying  more  water.  The  entire  work  will  cost 
upwards  of  $300,000.  About  100,000  cu.  yds.  of  earth  will  be 
excavated  in  removing  the  curve  in  the  vicinity  of  the  locks. 

A  company  known  as  Concrete  Builders',  Limited,  has 
secured  a  building  at  Gibson,  opposite  Fredericton,  and  is  in- 
stalling machinery  for  the  manufacture  of  marble-faced  press- 
ed brick,  ornamental  cornices,  pressed  brick,  water  pipes,  tile 
pipes  and  concrete  blocks.  The  gravel  for  use  in  the  factory 
will  be  dredged  frorri  the  bed  of  the  Nashwaak  River.  The 
directors  of  the  company  include  Hon.  H.  R.  Emmcrson  of 
Moncton;  Hon.  J.  P.  Burchill  of  Nelson;  T.  C.  Burpee;  J.  J. 
McCaflfory  and  other  well  known  citizens  of  Fredericton. 

Representatives  of  the  contracting  firm  of  Messrs.  Jos. 
McVey  &  Son,  Mr.  A.  R.  Wetmore,  chief  engineer  of  the 
public  works  department,  Mr.  Springer,  resident  engineer, 
and  representatives  of  the  city  and  county  of  St.  John,  N.B., 
interviewed  the  government  a  few  days  ago  in  connection 
with  the  construction  and  substructure  of  the  new  bridge 
across  the  reversing  falls  at  St.  John.  It  was  stated  that 
owing  to  difference  of  opinion  between  the  contractors  and 
engineer  Springer  work  had  been  delayed,  the  contractors 
refusing  to  carry  out  the  engineer's  orders.  The  department 
of  public  works  will  deal  with  the  matter  and  see  that  the 
work  is  expedited. 

The  Montreal  Board  of  Control  in  their  report  on  the  re- 
cent investigation  into  the  break  in  the  civic  water  supply 
conduit  last  December,  place  responsibility  on  the  Cook  Con- 
struction Company,  the  contractors,  but  recommend  further 
examination  of  plans  to  decide  this  point  with  greater  cer- 
tainty. They  believe  that  contributing  causes  of  the  break 
were,  "too  close  proximity  of  excavation,  method  of  excava- 
tion employed,  and  weakness  of  the  conduit  itself."  Suspen- 
sion of  work  until  plans  for  widening  the  aqueduct  can  be 
thoroughly  examined  is  recommended.  The  investigation, 
which  lasted  about  three  weeks,  was  mainly  devoted  to  taking 
expert  testimony. 

In  addition  to  a  large  amount  of  government  work,  par- 
ticularly on  the  harbour,  at  Quebec,  a  fair  amount  of  build- 
ing is  either  being  carried  out  or  is  contemplated.  The  Bank 
of  Montreal  have  purchased  a  site  for  a  new  branch  at  the 
corner  of  St.  John  Street  and  Palace  Hill;  C.  W.  Lindsay, 
Limited,  will  put  up  a  five-storey  building  on  St.  John  and 
Eustache  streets;  and  the  Good  Shepherd  Nuns  will  con- 
struct a  school  costing  $250,000.  The  Post  Office  is  also  to 
be  extended.  The  Canadian  Stewart  Company,  Limited,  have 
just  completed  for  the  Harbour  Commissioners  a  million 
bushel  elevator.  This  is  situated  on  the  Louise  Docks  and 
is  constructed  of  concrete. 

The  "model  city"  at  Montreal,  which  has  been  planned 
for  the  Canadian  Northern  Montreal  Land  Company,  to  be 
located  on  the  further  side  of  Mount  Royal,  received  its 
charter  in  January,  1912.  All  the  streets  radiate  from  a  cen- 
tral spot  which  is  designated  Connaught  Square,  around  which 
will  be  situated  the  public  buildings  for  the  go'Vernment  of 
the  town  as  well  as  the  .station  of  the  Canadian  Northern 
Railway,  whose  great  tunnel  scheme  has  rendered  possible 
the  realization  of  the  project  for  utilizing  the  land  on  the 
further  side  of  the  mountain.  It  is  said  that  the  business 
streets  will  be  at  least  80  ft.  wide  and  the  residential  streets 
66  ft.  wide  with  strips  of  grass  on  each  side  between  roads 
and  sidewalks.  Fifteen  miles  of  r.oad  have  already  been  con- 
structed and  the  work  is  progressing  speedily.  The  require- 
ments in  regard  to  building  are  that  all  houses  must  be  built 
of  solid  brick,  concrete  or  stone,  or  be  encased  in  brick. 

Mr.  J.  Norton  Griffiths,  M.P.,  cables  from  England  that 
two  more  dredges  are  on  the  way  to  St.  John,  N.B.,  and  that 
another  will  be  sent  forward  immediately  to  join  the  fleet 
now  engaged  in   dredging  Courtenay   Bay,   the   new  eastern 


harbour  of  St.  John.  The  channel  must  be  dredged  into 
Courtenay  Bay,  and  the  basin  dredged  out  inside  the  great 
new  breakwater  which  is  being  constructed.  The  Nortoi; 
Griffiths  Company  have  given  assurance  that  the  work  of 
dredging,  building  the  breakwater,  constructing  the  dry  dock 
and  the  first  of  a  scries  of  wharves  will  be  completed  within 
the  contract  time,  and  this  means  great  activity  at  the  site  of 
these  immense  harbor  works.  At  west  St.  John  three  new 
steamship  berths  are  to  be  completed  before  next  winter,  and 
the  two  contracting  companies  having  the  work  in  hand  will 
have  crews  of  men  working  day  and  night  throughout  the 
spring  and  summer  on  the  timber  substructure  and  the  con- 
crete face  and  surface.  These  wharves  are  to  be  equipped 
with  steel  warehouses,  travelling  cranes  and  all  modern  de- 
vices for  handling  traffic. 


WESTERN  CANADA 

Tenders  are  about  to  be  called  for  a  post  office  building 
at  Prince  Rupert,  B.C.,  estimated  to  cost  $100,000. 

At  Winnipeg  plans  are  in  progress  for  a  subway  under 
the  tracks  on  Portage  Avenue.  The  estimated  cost  is  $250,- 
000. 

The  Mainer  Electric  Company,  Limited,  Winnipeg,  have 
been  granted  permission  to  increase  their  capital  from  $100,- 
000  to  $500,000. 

The  date  of  submitting  the  bylaw  to  raise  $250,000  for 
the  extension  of  the  Calgary  waterworks  has  been  post- 
poned until  April  30. 

Tenders  are  to  be  called  next  month  for  a  two-storey 
court-house,  of  stone  and  brick  construction,  at  Swift  Cur- 
rent, Sask.     The  estimated  cost  is  $125,000. 

Eight  of  the  various  building  trade  associations  of  Ed- 
monton are  now  affiliated  with  the  local  Builders'  Exchange, 
the  last  to  come  in  being  the  sheet  metal  contractors. 

Operations  on  the  Saskatchewan  Iron  &  Bridge  Com- 
pany's new  factory  at  Medicine  Hat  are  to  be  started  again 
about  May  1.  The  firm's  headquarters  are  at  Moose  Jaw  and 
the  expenditure  of  $100,000. 

At  Calgary,  Alta.,  on  May  7  the  ratepayers  will  be  asked 
to  vote  on  a  bylaw  to  raise  $300,000  for  an  electric  light 
system.  The  superintendent  of  the  city  light  and  power 
department  is  Mr.  R.  A.  Brown. 

At  Winnipeg,  a  syndicate  has  been  formed  to  erect  a 
new  athletic  club  building  at  a  cost  of  $750,000.  A  site  has 
been  selected  and  Messrs.  Pratt  &  Ross,  Electric  Railway 
Chambers,   Winnipeg,  have  been   appointed  architects. 

Medicine  Hat,  Alta.,  is  to  have  a  flour  mill  estimated 
to  cost  $750,000.  The  prospective  owners  are  the  Maple 
Leaf  Milling  Company,  Board  of  Trade  Building,  Toronto. 
It  is  expected  that  operations  will  be  commenced  about  May 
1. 

Work  is  in  progress  in  the  new  Arts  building  at  Edmon- 
ton for  the  University  of  Alberta.  The  architect  is  Professor 
Burgess  of  the  University  and  the  general  contractors  are 
Messrs.  Geo.  A.  Fuller  &  Company,  Limited.  The  esti- 
mated cost  is  $500,000. 

The  new  plant  erected  for  the  Mainland  Ice  &  Cold 
Storage  Company  at  Vancouver  has  been  placed  in  operation 
The  building  is  five  storeys  high,  88  ft.  by  100  ft.,  and  of  fire- 
proof construction,  the  block  being  lined  with  two  layers  of 
cork  and  the  coils  of  refrigerator  pipe  and  cold  air  ducts. 

The  public  works  department  of  the  Provincial  Govern- 
ment is  co-operating  with   the  various  municipalities   in   ,M- 
berta  for  the  purpose  of  constructing  main  trunk  roads  he 
tween  the  principal  market  centres.     Half  a  million  dollars. 
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which  has  been  set  aside  out  of  the  current  revenue  for 
road  construction  this  year  by  the  public  works  depart- 
ment, will  be  expended  largely  in  improving  the  most  used 
traffic  roads,  and  with  a  view  to  completing  in  the  next  few 
years  a  system  of  main  trunk  highways. 

It  is  stated  that  there  is  a  likelihood  of  operations  being 
renewed  on  the  Empire  Theatre  at  Edmonton,  the  excava- 
tion for  which  was  taken  out  two  years  ago.  The  esti- 
mated cost  of  the  building  is  $300,000  and  the  prospective 
owners  are  the  Empire  Theatre  Company,  of  Edmonton. 

In  a  lecture  before  the  Royal  Colonial  Institute,  London, 
Eng.,  upon  the  effect  of  the  Panama  Canal  on  Western  Can- 
ada, Dr.  F.  B.  Brooman,  of  Vancouver,  said  that  the  canal 
was  already  throwing  a  new  economical  and  continental 
divide  across  Canada,  two-thirds  of  whose  future  products 
were  destined  to  be  shipped  by  the  Pacific. 

Work  is  expected  to  be  comp4eted  on  the  two  remaining 
piers  of  the  new  25th  Street  bridge  at  Saskatoon  by  June  1. 
The  piers  will  be  put  in  from  scows,  after  which  the  con- 
struction of  the  reinforced  concrete  arches  upon  the  piers 
already  put  in  will  be  undertaken.  The  contract  is  being 
carried  out  by  Messrs.  R.  J.  Leckey  &  Company. 

The  Government  of  Saskatchewan  has  approved  of  plans 
for  the  building  of  a  retaining  wall  on  the  north  side  of  the 
Saskatchewan  River.  The  Commissioners  have  apopinted  a 
committee  to  take  up  the  matter  with  the  city  engineer  and 
report  to  the  city  council.  The  cost  has  been  estimated 
roughly  at  $125,000,  of  which  the  Government  would  prob- 
ably vote  $100,000. 

Six  bids  were  received  by  Victoria  city  council  for  the 
fabrication  and  laying  of  the  steel  rivetted  pressure  pipe  line 
for  the  Sooke  Lake  waterworks  system.  The  specifications 
call  for  lOyz  miles  of  35-in.  steel  pipe,  half  of  the  plates  to 
be  5-16-in.  in  thickness  and  half  f^-in.  The  city  has  decided 
to  do  the  trenching  and  back-filling  by  day  labor.  The  ten- 
ders will  be  finally  dealt  with  and  the  contract  awarded  at 
an  early  date. 

Tenders  will  be  called  shortly  for  the  erection  of  an 
office  building  for  the  Saskatchewan  Co-operative  Elevator 
Company,  Limited,  at  Regina.  Messrs.  Store  &  Van  Es- 
mond are  preparing  detailed  plans,  and  construction  will  be 
commenced  during  the  summer.  The  type  of  construction 
will  be  reinforced  concrete,  sufficiently  strong  to  carry  two 
additional  storeys  if  necessary  at  a  later  date.  The  exterior 
of  the  building  will  be  a  combination  of  pressed  brick  and 
terra  cotta. 

Building  in  Calgary  shows  satisfactory  evidence  of 
activity,  judging  by  the  returns  for  the  first  three  months  of 
the  present  year,  which  total  about  $600,000.  According  to 
the  building  department  the  outlook  for  the  year  is  excep- 
tionally hopeful,  especially  as  the  Dominion  Government  is 
preparing  to  expend  large  sums  this  year  and  next  in  the 
construction  of  a  new  post  office  building,  terminal  storage 
elevator  and  an  armoury.  It  is  also  expected  that  permits 
for  the  new  Canadian  Northern  and  Grand  Trunk  Pacific 
depots  at  Calgary  will  be  taken  out  this  year. 

The  prediction  that  1914  will  be  a  year  of  much  building 
construction  in  Winnipeg  appears  to  be  borne  out  by  the 
permits  issued  so  far  this  year.  The  record  for  the  three 
months  ending  March  31  is  $714,650  greater  than  the  total 
value  of  the  permits  issued  for  the  same  period  last  year, 
and  is  only  $175,760  lower  than  the  record  set  In  1912.  The 
total  for  the  three  months  of  this  year  shows  493  permits 
issued  for  570  buildings,  aggregating  in  value  $2,839,550.  In 
the  permits  issued  to  date  there  are  practically  no  large  office 
structures,  of  which  quite  a  number  of  any  size  are  for  apart- 
ment  blocks,   and    the   heavy   work   has   not   yet    been    com- 


menced.    A  five-storey  addition  is  to  be  made  to  the  Mani- 
toba Cold  Storage  Plant  at  a  cost  of  $60,000. 

The  Directors  of  the  Burrard  Inlet  Tunnel  &  Bridge 
Company  have  received  bids  for  the  construction  of  the  pro- 
posed bridge  across  the  Second  Narrows,  B.C.  The  bridge, 
including  the  approaches,  will  be  nearly  one-half  mile  in 
length.  It  will  consist  of  one  wide  swing  span,  581  ft.  6  in. 
long,  two  fixed  spans,  232  ft.  long  and  two  viaduct  ap- 
proaches. The  structure  will  be  entirely  of  steel  and  the 
roadvvay  will  be  paved  with  wood  blocks  and  will  rest  upon 
six  piers.  The  draw  will  revolve  on  a  platform  supported  by 
four  wrought  steel  cylinders  braced  together  and  filled  with 
concrete.  The  bridge  itself  will  be  of  the  Warren  Brothers 
type.  Separate  accommodation  will  be  provided  for  steam, 
street  car,  vehicular  and  pedestrian  traffic.  A  clear  headway 
of  45  ft.  above  high-water  level  will  be  provided  and  a  clear 
waterway  of  235  ft.  will  be  available  when  the  draw  span  is 
opened.  A  swing  span  will  be  operated  by  electric  motors. 
Electrically-operated  gates  will  safeguard  the  draws  on  either 
side  and  an  elaborate  system  of  signals  and  telephone  con- 
nections will  be  used  to  direct  traffic,  both  on  the  bridge  and 
in  the  channel.  The  bridge  was  designed  by  the  British  firm 
of  Sir  John  Wolf  Barry,  Lyster  &  Partners,  Messrs.  Cleve- 
land &  Cameron,  of  Vancouver,  being  the  local  associates, 
who  carried  out  the  preliminary  work  including  test  borings. 
Fifty  large  scale  drawings  were  used  to  describe  the  speci- 
fications. 


Interesting  Addresses  by  Canadian  Engineers 

"Civic  .Road  Building  on  an  Economic  Basis"  was  the 
subject  of  a  report  made  to  the  town  council  of  Amherst, 
N.S.,  by  Mr.  J.  E.  Lusby,  who  attended  the  recent  Good 
Roads  congress  at  Chicago.  He  stated  that  extensive  experi- 
ments had  been  made  by  experts  who  had  studied  each  phase 
of  road  construction,  endorsing  concrete  as  the  coming  pave- 
ment. The  new  design  was  a  width  of  16  ft.  to  18  ft.  such  as 
would  permit  two  motor  busses  to  pass  at  a  speed  of  twenty 
to  twenty-five  miles  an  hour..  Instead  of  the  high  crowned 
centre  which  prevented  cracking  and  tended  to  drain  oflf 
water  in  bitulithic,  an  almost  flat  surface  was  agreed  upon, 
but  the  centre  had  an  exact  thickness  and  was  two  inches 
higher  than  the  sides. 


Addressing  the  Institute  of  Civil  Engineers  at  London, 
Eng.,  on  April  8,  on  "The  Transportation  Problem  in  Canada 
and  Montreal  Harbor,"  Mr.  F.  W.  Cowie,  who  is  one  of  the 
Commission  at  present  making  tour  of  inspection  of  European 
and  British  ports,  referred  to  the  fact  that  with  the  possible 
exception  of  the  development  of  Glasgow  Harbor  there  was 
no  more  romantic  episode  in  the  annals  of  harbor  engineer- 
ing than  the  making  of  Montreal  an  ocean  port.  Mr.  Cowie 
described  at  length  the  design,  capacity  and  cost  of  Canadian 
grain  elevators,  making  interesting  comparisons  with  the 
methods  of  handling  grain  in  other  countries. 


In  a  lecture  on  "The  Engineer  and  the  Public"  delivered 
before  the  Ottawa  Branch  of  the  Canadian  Society  of  Civil 
Engineers,  recently,  Mr.  W.  J.  Francis,  consulting  engineer 
of  Montreal,  commenting  on  the  different  definitions  of  an 
engineer  stated  it  had  been  estimated  there  were  110  varieties. 
The  action  of  corporations  and  individuals  in  frequently  in- 
viting competition  between  engineers  and  which  occasionally 
resulted  in  other  than  Canadian  engineers  being  given  impor- 
tant work,  was  condemned  by  Mr.  Francis  who  asserted  that 
engineers  had  a  right  to  expect  that  they  would  be  given  the 
preference  in  their  own  country.  Advice  from  engineers  of 
other  countries  might  be  obtained  if  necessary,  but  the  native 
engineer  should  be  allowed  to  carry  out  the  work. 
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Personal  Mention 

Mr.  C.  B.  Carter  has  resigned  liis  position  as  Municipal 
JCnKincer  of  West  Vancouver,  after  a  service  of  two  years. 

Mr.  A.  J.  Donegan  has  received  an  appointment  as  super- 
intendent of  the  Algoma  Eastern  Railway,  with  headquartcr.s 
at  Sudbury,  Ont. 

Mr.  John  C.  McGregor,  a  well-known  Toronto  builder 
and  contractor,  died  on  April  12  in  his  81st  year.  Mr.  Mc- 
Gregor was  a  native  of  Moffat,  Scotland. 

Mr.  L.  C.  Fritch,  chief  engineer  of  the  Chicago  Great 
Western  Railroad,  has  been  appointed  assistant  to  the  presi- 
dent of  the  Canadian  Northern  Railway,  with  headquarters  'n 
Toronto. 

Mr.  Henry  Sheard,  a  Toronto  architect  who  retired  from 
business  about  twenty-live  years  ago,  died  on  April  8  after  a 
short  illness.  He  was  born  in  Toronto  in  ]853  and  lived  prac- 
tically all  his  life  in  the  city. 

Mr.  Wm.  Pearse,  who  is  an  applicant  for  the  vacan*^ 
office  of  City  Architect  of  Toronto,  is  a  native  of  the  Queen 
city.  After  passing  the  final  examination  of  the  Ontario  .As- 
sociation of  Architects,  he  went  to  New  York,  took  a  five-year 
course  in  civil  engineering  at  Cooper  Union  where  he  gradn 
ated  in  science,  and  later  in  civil  engineering.  Subsequently 
in  Germany  he  took  a  three-year  course  in  engineering  and 
twelve  years  ago  passed  the  three-day  naval  examination  as 
a  first-class  structural  draughtsman.  Mr.  Pearse  is  first  vice- 
president  of  the  Ridley  Steel  Construction  Company,  Long 
Island  City,  New  York,  and  is  an  expert  specialist  and  con- 
sulting engineer. 


east  of  Prince  Rupert  and  1,375  miles  from  Winnipeg.  Since 
the  beginning  of  the  year  steel  has  been  laid  on  143  miles  of 
line.  The  construction  of  the  line  was  commenced  at  Mani 
toba  Sand  Hill  in  October,  1905,  while  work  from  the  Pacific 
was  commenced  in  May,  1U08.  The  laying  of  steel  was  start- 
ed in  September,  1900,  at  Portage   La   Prairie. 


Publications  Received 

The  Asbestos  Manufacturing  Company,  Limited,  263  St. 
James  Street,  Montreal,  have  issued  an  attractive  booklet, 
entitled,  "The  Town  of  Asbestoslate."  This  booklet  illus- 
trates some  charming  homes  and  attractive  buildings  roofed 
with  Asbestoslate.  It  contains  many  valuable  pointers  for 
prospective  builders. 

"Waterproofing  for  Cement  Houses,"  is  a  booklet  in 
which  the  problem  of  waterproofing  cement  stucco  houses  is 
discussed  logically  and  interestingly.  Such  a  careful  treat- 
ment of  this  subject  is  bound  to  increase  interest  in  the 
use  of  cement  stucco  and  in  the  necessity  of  safeguarding 
against  dampness.  The  booklet  is  issued  by  the  Ceresit 
Waterproofing  Company,  Chicago. 

"I'"lat  Slate  Roofing"  is  the  title  of  a  book  received  from 
the  North  Bangor  Slate  Company,  the  purpose  of  which  is  to 
show  that  flat  slate  roofs  have  stood  the  test  of  time  and 
earned  a  record  for  durability,  economy  and  general  satis- 
faction. The  book  contains  the  published  testimony  of  archi- 
tects and  others  as  well  as  illustrations  of  various  types  of 
(lat-slatc-roofed  buildings.  The  Bangor  Slate  Association. 
Bangor,  Pa.,  offer  to  deal  with  all  enquiries,  sending  full  in- 
formation and  suggestions  for  specifications. 


Canadian  Railroad  Development 

According  to  a  statement  made  recently  by  Mr.  Mc- 
Nicholl,  first  vice-president  of  the  Canadian  Pacific  Railway, 
the  Lake  Shore  line  near  Toronto  will  be  complete  and  ready 
for  passenger  traffic  about  July  1.  Work  on  the  construc- 
tion of  the  new  Union  Station  will  probably  be  coinmenced 
in  May. 

The  last  rivet  was  welded  a  few  days  ago  in  the  new 
C.  P.  R.  bridge  at  Donlands  on  the  line  of  Woodbine  Avenue, 
nine  miles  from  Toronto  Union  Station.  The  new  bridge, 
which  is  of  steel  construction,  is  nearly  1,000  ft.  long  and 
weighs  over  1,200  tons.  It  is  supported  on  nine  steel  towers 
and  two  concrete  abutments.  It  gives  the  C.  P. 'R.  a  double 
track  from  Streetsville  to  Agincourt.  The  Walkerville  Bridge 
Company  are  the  builders,  the  contractors  for  the  cement 
work  being  Messrs.  Dickinson  &  Burns.  The  double  tracking 
of  the  line  from  Agincourt  to  Leaside  will  be  done  by  Messrs. 
Stein  &  Read. 

In  an  address  on  "City  Planning"  at  the  City  Develop- 
ment Exhibition  in  Toronto  a  few  days  ago,  Mr.  J.  P.  Hyncs 
suggested  the  construction  of  a  steam  railway  service  for 
suburban  Toronto,  running  east  and  west  from  the  Yongc 
street  crossing  to  a  point  twenty-five  miles  distant  on  each 
side  from  the  heart  of  the  city.  For  this  purpose  a  Grand 
Central  station  would  be  built  at  Yonge  street  and  a  number 
of  stations  at  various  distances  along  the  line.  Eventually 
the  road  could  be  linked  up  with  the  proposed  railway  to  be 
operated  by  the  Harbor  Commission,  and  in  this  way  would 
belt  the  city. 

Mr.  Morley  Donaldson,  vice-president  and  general  man 
ager  of  the  Grand  Trunk  Pacific  witnessed  the  linking  up  of 
steel  east  and  west  on  April  8  by  the  laying  of  the  last  mile 
of  track.  There  was  no  elaborate  ceremony,  only  officers  of 
the  railway  being  present.  The  formal  ceremony,  to  include 
the  driving  of  the  golden  spike,  will  take  place  later.  The 
point  where  the  steel  joins  is  Nechako  River,  B.C.,  371  miles 


Trade  Notes 

The  Industrial  Engineering  &  Machinery  Company, 
Limited,  Montreal,  Sales  Agents  for  the  Traylor  Engineering 
&  Manufacturing  Company  of  Allentown,  Pa.,  have  just  se- 
cured from  the  Asbestos  Corporation  of  Canada,  for  their 
Thetford  Mines  Mills,  an  order  for  a  60-in.  "Blake"  type  Jaw 
Cruslier.  This  will  be  the  largest  crusher  in  the  Thetfor' 
district. 

We  are  informed  that  excellent  results  have  been  obtain- 
ed in  Keystone  copper  bearing  steel  sheets  since  they  were 
placed  on  the  market  last  year  by  Messrs.  B.  &  S.  H.  Thomp- 
son &  Company,  Limited,  Montreal.  These  sheets  have  de- 
monstrated much  greater  durability  than  ordinary  steel  sheets 
and  are,  therefore,  particularly  adaptable  for  use  in  the  manu- 
facture of  all  exposed  sheet  metal  work.  Messrs.  Thomp- 
son are  prepared  to  supply  a  descriptive  booklet  and  samples 
to  all  interested. 

Messrs.  M.  Beatty  &  Sons,  Limited,  recently  launched 
the  dipper  dredge  which  they  are  building  for  the  C.  S.  Boone 
Dredging  &  Construction  Company,  of  Toronto.  This  dredge 
is  of  steel  and  is  100  ft.  long,  40  ft.  wide,  10  ft.  deep  at  bow  and 
8  ft.  at  stern.  It  is  of  the  Crane  type,  the  crane  being  40  ft. 
long.  The  dipper  is  of  5  cubic  yards  capacity.  The  dippc." 
handle  is  61  ft.  long,  which  will  allow  it  to  make  40  ft.  of 
water.  The  main  engine  is  double  cylinder,  15  in.  bore  by  15 
in.  stroke,  the  boiler  being  10  ft.  diameter  by  12  ft.  long,  of 
the  Scotch  Marine  Type.  Each  bow  anchor  or  spud  is  oper- 
ated by  an  Independent  Reversible  Engine  10  in.  bore  by  10 
in.  stroke,  compound  geared,  the  anchors  being  raised  and 
pinned  up  by  steel  cable.  The  engine  for  handling  the  gtern 
anchor  is  9  x  9  compound  geared.  Located  on  each  side  of 
the  deck  forward,  is  a  7  x  7  double  cylinder  triple  friction 
drum  engine,  which  is  used  for  warping  the  dump  scows  into 
position.  Messrs.  Beatty  expect  to  have  the  dredge  com 
pleted  and  ready  for  towing  by  the  first  of  May. 
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The  Perfect  Specification 

THAT  tiiere  is  a  lawsuit  in  every  building  con- 
tract (at  the  pleasure  of  the  parties  concerned) 
is  an  accepted  axiom;  hence,  the  contract  is  a 
document  that  is  usually  drawn  up  with  con- 
siderable care  and  legal  minds  are  not  infrequently  re- 
quisitioned in  its  preparation.  When  it  conies  to  the 
specification,  however,  laxity  is  more  honoured  in  the 
observance  than  in  the  breach.  The  classes  are  strung 
together  one  below  the  other,  with  but  little  regard  tj 
what  has  gone  before  or  what  is  to  follow.  Repetition 
and  tautology  become  wearisome,  while  an  inhnity  of 
unnecessary  detail  prolongs  the  length  of  the  document 
beyond  the  bounds  of  necessity.  The  fact  is  only  too 
often  overlooked  that  the  specification  is  as  much  a 
legal  document  as  the  contract;  indeed  it  forms,  with 
the  plans — and  for  the  matter  of  that  with  the  corres- 
pondence that  ensues — a  part  of  the  contract,  and  the 
two  must  stand  or  fall  together.  Specification  writing 
must  be  regarded  as  an  important  branch  of  the  work 
of  the  engineer  and  the  architect,  and  it  is  difficult  to 
understand  how  the  lamely-worded,  halting,  ungram- 
matical  documents  that  one  only  too  often  sees  can 
come  from  the  pens  of  men  whose  calling  presupposes 
the  receipt  of  a  fairly  advanced  education. 

Clearness,  brevity  and  consistency  are  the  three 
things  to  aim  at  in  writing  a  specification.  Lengthy 
sentences  of  necessity  become  involved,  and  the  snap- 
piness  of  modern  journalism  may  be  followed  with  ad- 
vantage. Reiteration  of  descriptions  of  similar  work 
and  materials  does  not,  as  is  commonly  thought,  add 
strength  to  the  document;  and,  too,  there  is  ever  the 
danger  of  dissimilar  clauses  on  similar  matters  creep- 
ing in,  to  the  confusion  of  all  parties  concerned.  Tau- 
tology is  to  be  avoided  if  possible,  but  true  literary 
excellence  is  not  to  be  attained  and  an  expressive  word 
or  phrase  had  better  be  used  over  and  over  again  if  to 
ring  the  changes  on  it  would  mean  any  danger  of  con- 
fusion of  ideas.  A  general  clause  to  the  effect  that 
everything  shall  be  done  in  the  best  and  most  work- 
manlike manner  will  save  an  infinity  of  that  needless 
description  of  working  processes  which,  to  use  the 
words  of  an  authority  on  the  subject,  is  often  carried 
"to  the  verge  of  absurdity."  Words  such  as  "proper" 
and  "sufficient"  have  practically  no  meaning  at  all, 
and  the  writer  should  avoid  them  by  stating  clearly 
and  concisely  what  is  proper  and  sufficient.  Small  de- 
tail sketches  may  be  introduced  in  the  margin  with 
advantage,  not  necessarily  as  saving  description  but  as 
helping  to  elucidate  it;  but  even  these  may  be  over- 
done and  "carried  to  the  verge  of  absurdity"  unless  the 
writer  places  due  restraint  upon  himself.  "The  de- 
scription in  specifications  of  workmanship  and  material 
of  the  highest  class  in  positions  which  any  practical 
builder  knows  to  be  unreasonable  and  unlikely  to  be 
insisted  on,"  says  the  authority  already  quoted,  "leads 
to  a  general  system  of  discounting  the  written  require- 
ments by  the  experienced  estimator,  who  tenders  ac- 
cordingly, and  at  a  much  lower  rate  than  his  deluded 
competitors,  who  weakly  suppose  that  the  specification 
means  what  it  says."  To  sum  the  matter  up :  If  the 
specification  drafter  clearly  understands  what  he  is 
writing  about,  says  exactly  what  he  means  and  not  a 
word  more,  clearness,  brevity  and  consistency  will  have 
been  attained. 

Many  books  have  been  published  giving  complete 
specifications  or  specimen  specification  clauses  for  both, 
building  and  engineering  works.  Used  with  judgment 
such  books  may  prove  of  the  greatest   service ;  but 
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there  is  ever  tlie  danger  of  irresponsible  consultation 
and  the  extraction  of  clauses  which  may,  when  strung 
together  and  read  as  a  single  document,  have  all  the 
i)ad  features  that  have  been  referred  to  above.  Stock 
clauses  to  fit  the  requirements  of  every  class  of  work 
cannot  be  drafted,  and  the  architect  or  engineer  who 
dabbles  in  such  things  may  court  serious  trouble  with 
his  clients.  Every  clause  must  have  precision  of  ap- 
plication, for  incertitude  is  fatal.  The  wide  tendering 
of  which  so  much  is  heard  is  due  largely  to  tiie  atmos- 
phere of  uncertainty  which  attaches  to  many  speci- 
fications. Two  men  may  read  a  badly  framed  clause  in 
two  difTerent  ways,  three  men  in  three  different  ways, 


and  so  on ;  whereas  a  properly  drafted  clause  should 
be  of  so  definite  a  nature  that  it  could  convey  but  the 
one  meaning,  and  that  the  meaning  that  it  was  intend- 
ed by  its  writer  to  convey.  Specification  writing 
might,  in  fact,  be  reduced  almost  to  an  exact  science, 
free  from  ambiguities  and  uncertainties,  and  offering 
no  scope  for  the  exercise  of  the  "speculative"  mind. 
CJiven  a  brief,  clear  and  consistent  specification,  and  a 
full  set  of  quantities  (with,  of  course  the  necessary 
drawings)  and  the  tenders  of  a  score  of  competent  men 
need  not  vary  to  a  greater  extent  than  five  or  six  per 
cent.  As  things  are,  fifty  or  sixty  per  cent,  is  not  un 
common. 


The  Manager  Plan  of  Municipal  Government* 


By  Kenyon  Riddle  t 


THE  advantages  of  the  manager  plan  of  munici- 
pal   government    are    being    discussed    in    so 
many  cities  just  now  that  the  following  notes 
on   the   subject   from   one    who    has    had   the 
benefit  of  some  experience  as  engineer-manager  of  a 
small  city  may  be  of  interest. 

Since  most  of  the  afifairs  of  the  smaller  cities,  at 
least,  are  of  an  engineering  nature,  the  city  manager 
should  be  generally  posted  in  engineering.  Since  he 
may  act  as  an  agent  or  arbitrator  between  the  govern- 
ing body  and  the  people,  he  should  be  tactful.  As  a 
judge  or  adviser  of  a  great  deal  of  the  city's  business 
— such  as  purchasing  material,  allowing  estimates,  re- 
commending improvements  and  expenditures,  submit- 
ting ordinances  and  suggestions  in  general  for  the  ap- 
proval of  the  administrators — he  should  be  familiar 
with  cost  data,  a  good  judge  of  benefits  derived  from 
different  acts,  an  economist,  honest,  impartial  and  free 
from  politics,  and  in  general  be  purely  a  business  man 
and  expert  servant  of  the  commission. 

As  to  working  principles,  these  can  best  be  illus- 
trated as  follows.  Imagine  three  (or  five)  horizontal 
lines  converging  to  one  central  point,  these  lines  re- 
presenting the  governing  body;  and  diverging  from 
this  point  the  number  of  lines  necessary  to  represent 
the  different  departments.  The  focusing  of  all  the 
lines  into  one  point  shows  clearly  centralization  of 
responsibility. 

In  order  for  any  act  to  be  executed,  it  must  first  be 
])assed  up  by  the  legislative  body  as  a  whole,  then 
condensed  and  made  to  pass  through  one  point — the 
controlled  executive — to  the  proper  department  heads. 
Now  suppose  the  act  was  not  carried  out  in  a  manner 
suitable  to  the  people.  They  protest  to  the  commis- 
sioners, whereupon,  in  order  to  save  criticism,  they  go 
directly  to  this  single  head,  and  in  order  to  hold  his 
job  he  gets  busy.  And  finally,  when  the  blame  is  lo- 
cated, it  may  be  found  in  some  subordinate  official  of 
some  department ;  however,  the  act  is  easily  traced  and 
finally  filtered  through  the  group. 

The  princii)al  objection  to  this  new  plan  is  the  fear 
of  one-man  power.  The  new  plan  eliminates  one-man 
power.  With  the  commissioners  acting  as  a  group, 
through  one  controlled  executive,  all  of  the  fancies, 
hobbies  or  any  peculiar  ambition  that  one  man  might 
have  are  neutralized  by  the  combined  judgment  of  the 
other  members  of  the  commission.  Also,  if  any  one  of 
the  board  is  interested  pecuniarily,  the  passing  of  every 
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act  by  the  group  destroys  all  opportunities  for  sucii 
deals. 

The  manager  is  servant  and  executor,  not  boss. 

Under  the  council  form  of  government,  there  was 
confusion  most  of  the  time,  due  to  jealousy  among  the 
•councilmen,  politics,  special  interests,  lack  of  expert 
advice.  Further  confusion  arose  because  the  affairs 
of  the  city  were  divided  and  subdivided  among  the  sev- 
eral committees  and  members  and  also  because  of  com- 
plexity in  general. 

These  same  things  may  exist  in  a  commission,  but 
there  is  much  less  chance.  Jealousy  may  e.xist,  due  to 
the  fact  that  special  charge  of  the  different  depart- 
ments, etc.,  is  divided  among  the  commissioners.  There 
is  less  danger  from  politics  because  the  body  is  smaller 
in  number  and  each  man  is  more  conspicuous.  Special 
interests  may  be  more  detrimental  under  commission 
form  because  of  each  member  having  special  charge 
over  his  departments.  I^ack  of  expert  advice  may  be 
less  dangerous  because  at  no  time  does  all  of  the  board 
go  out  at  once  and  the  older  members  are  apt  finally 
to  become  posted  on  certain  expert  knowledge — at  the 
city's  expense.  And  finally,  one  of  the  greatest  fea- 
tures in  favor  of  commission  form  over  the  aldermanic 
or  council  form  is  the  fact  that  an  entire  new  body 
does  not  come  in  and  spend  the  first  few  months  of 
their  administration  tearing  down  what  their  predeces- 
sors have  started.  Also,  since  the  majority  of  the 
cities  do  not  lay  much  stress  on  records,  it  is  possible 
for  the  remaining  commissioners  to  put  the  new  man 
wise  to  their  past  proceedings. 

I  maintain  that  it  is  possible  for  all  of  these  ob- 
jections to  be  eliminated,  partially  or  wholly,  by  the 
engineer-manager  plan.  As  a  first  step  toward  this 
end,  a  change  should  be  introduced  in  the  present  laws 
of  the  various  states,  authorizing  the  commission  plan, 
so  that  every  act  of  importance  shall  be  acted  upon  bj- 
the  commission  as  a  whole.  For,  with  the  two  main 
ideas  involved  in  the  commission  form — that  is,  the 
Lynn  form  (as  in  Lynn.  Mass.,  and  as  has  been  adopt- 
ed in  Kansas)  and  the  general  plan  (as  in  Galveston 
and  Des  Moines) — there  is  one  great  weakness,  viz. : 
In  the  former  electing  its  members  to  specific  posts 
and,  in  the  latter,  appointing  its  members  to  perform 
special  duties  after  they  are  elected.  Both  methods 
are  accompanied  by  such  objections  as  individual  con- 
trol, or  as  many  different  governments  as  there  are 
commissioners,  and  in  general  lack  of  unity.  l""urther- 
more,  no  matter  whether  the  commissioner  is  elected 
to  his  duties  or  whether  these  are  assigned,  it  is  hardly 
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possible  to  get  a  true  representative  of  the  people  (as 
ilie  commissioner  should  be)  when  technical  litness 
lias  to  be  considered.  Therefore,  in  order  to  avoid 
every  objection  which  can  be  imagined  from  a  lack  of 
unity  and  individual  action,  elect  tiie  commissioners  at 
large,  make  them  responsible  as  a  body,  and  make  it 
necessary  for  every  important  act  to  be  passed  upon 
by  the  entire  body,  thereby  balancing  or  equalizing  the 
freak  ideas  that  any  of  the  members  may  possess. 

The  next  and,  as  already  suggested,  an  equally  im- 
portant step,  is  to  provide  a  manager  (and  for  niosi 
places  an  engineer-managerj  to  serve  the  commission 
as  an  expert.  In  no  case  would  it  be  policy  for  the 
state  to  define  his  duties.  It  is  quite  likely  that  tiie 
different  towns  or  cities  wishing  to  adopt  the  manager 
p!an  would  have  distinctly  different  views  as  to  the 
duties  of  a  manager.  Some  might  make  the  qualifica- 
tions strict  as  to  his  ability  to  regulate  social  matters, 
others  niight  wish  a  manager  of  distinctive  hnancial 
ability — but  still  the  principal  requirement  should  be 
experience  and  fitness  in  matters  of  an  engineering 
nature. 

It  is  quite  evident  that  the  duties  of  the  city  man- 
ager should  be  iixed  by  city  ordinance.  As  a  model  fo; 
such  an  ordinance,  suitable  for  the  majority  of  places, 
the  following  is  suggested : 

An  Ordinance 

Creating  the  Office  of  City  Manager,  Defining  his 
Duties  and  Salary,  BE  IT  ORDAINED  By  the  Mayor  and 
Commissioners  of  the  City  of  : 

City  Manager:  There  shall  be  appointed  by  the  Mayor 
and  Commissioners  a  City  Manager  who  shall  be  the  ad- 
ministrative head  of  the  municipal  government  subject  to  the 
supervision  and  control  of  the  Commissioners  and  he  shall 
be  responsible  for  the  efficient  administration  of  all  depart- 
ments. He  shall  be  appointed  without  regard  to  his  politi- 
cal beliefs  and  may  or  may  not  be  a  resident  of  the  City  of 
when  appointed.  During  the  absence  or  dis- 
ability of  the  City  Manager  the  City  Commission  may  des- 
ignate some  properly  qualified  person  to  execute  the  func- 
tions of   the   office. 

Powers  and  Duties  of  the  City  Manager:  The  powers 
and  duties  of  the   City   Manager  shall   be: 

(a)  To   see  that   the   laws  and  ordinances   are   enforced; 

(b)  To  attend  all  meetings  of  the  Commission,  with  the 
right  to  take  part  in  the  discussion  but  having  no  vote; 

(c)  To  recommend  to  the  Commission  for  adoption  such 
measures  as  he  may  deem   necessary  or  expedient; 

(d)  To  give  all  lines  and  grades  for  city  improvements 
which  require  the  same; 

(e)  To  have  control,  management  and  direction  of  all  im- 
provement work  of  any  nature  which  pertains  to  and  comes 
under  engineering  principles.  The  above  duties  shall  in- 
clude the  making  of  estimates,  supervision  during  construc- 
tion, inspection  and  the  maintenance  thereafter;  he  shall 
have  control  and  management  of  all  streets  and  alleys.  He 
shall  have  .charge  of  and  control  the  entire  water  and  sewer 
system  and  keep  a  complete  underground  record  of  the  same. 

(f)  To  be  inspector  of  all  wiring,  sewer  connections, 
plumbing,  water  connections  and  chimney  construction.  He 
shall  approve  all  estimates  of  the  cost  of  public  works,  and 
recommend  to  the  City  Commissioners  the  acceptance  or  re- 
jection of  the  work  done  or  improvements  made. 

(g)  To  recommend  to  the  Commission  the  appointment 
or  removal  of  all  heads  of  departments  and  all  subordinate 
officers  and  employees  of  the  City  which  come  under  and 
pertain  to  principles  of  engineering;  all  appointments  to  be 
upon  merit  and  fitness  alone. 

(h)  To  exercise  control  over  all  departments  and  divi- 
sions created  by  the   Commission. 


(j)  To  keep  the  Commission  fully  advised  as  to  iIk- 
financial    condition    and    needs   of    the    City. 

All  the  powers  enumerated,  however,  shall  be  subject  l<> 
the   supervision   and   control   of   the   City   Commission. 

Salary:  The  City  Manager  shall  receive  such  salary  us 
may  be  hxed  by  ordinance  of  the  Commission. 

AU  ordinances  heretofore  made  so  far  as  inc.<iisisuiu 
and  Ml  conHict  with  this  ordinance  are  hereby  repealed. 


Cracking  in  Concrete  Roads 

PivULiAULV  more  criticism  of  concrete  pavements 
is  centered  on  the  cracks  which  occur  and  ex- 
pansion joints  than  upon  any  other  features  01 
this  kind  of  construction.  A.  N.  Johnson,  state 
highway  engineer  of  Illinois,  in  a  paper  beio.e  tiie 
American  Road  Congress  attributed  the  formation  ot 
cracks  to  unequal  settlements  of-  the  subgrade,  supple- 
mented by  external  stress  due  to  the  passage  ot  heavy 
traffic  or  to  the  movement  of  the  s'.ab  under  tempera- 
ture changes.  In  commenting  upon  this,  Henry  S. 
Spackman  refers  to  experiments  conducted  by  him 
which  showed  that  when  concrete  is  mixed  as  wet  as 
it  generally  is  in  modern  road  work  it  shrinks  during 
the  first  twenty-four  hours  and  then  expands  during 
the  next  three  or  four  months,  the  shrinkage  being  un- 
doubtedly due  to  a  draining  out  of  the  water  and  the 
expansion  to  the  continuation  of  the  chemical  action, 
which  continues  for  months  and  even  for  years  in  a 
continually  lessening  degree.  In  view  of  this  shrinking 
which  begins  almost  as  soon  as  the  concrete  is  laid,  it 
seemed  impossible  to  prevent  the  cracking  of  the  pave- 
ments unless  the  exudation  could  be  prevented.  Mr. 
Spackman  has  experimented  with  the  addition  of  hy- 
drated  lime  for  this  purpose,  and  compared  18  test 
pieces  to  which  hydrated  lime  had  been  added  to  the 
extent  of  10  per  cent,  of  the  amount  of  cement  in  some 
instances  and  20  per  cent,  in  others,  and  9  test  pieces 
containing  no  lime.  During  the  first  twenty-four  hours 
the  average  contraction  for  those  containing  hydrated 
lime  was  .007  per  cent.,  as  against  .015  per  cent,  for 
the  pieces  containing  no  hydrated  lime.  At'  his  sug- 
gestion also  the  Office  of  Public  Roads  laid  a  short 
stretch  of  road  at  Chevy  Chase,  Washington,  D.C., 
using  hydrated  lime,  and  another  was  laid  near  Salis- 
bury, Md.  These  experiments  all  lead  him  to  believe 
that  the  addition  of  10  to  15  per  cent,  of  hydrated  lime 
will  be  found  beneficial  not  only  in  reducing  cracks,  but 
also  in  eliminating  the  formation  of  holes  and  soft 
spots.  Such  addition,  he  says,  not  only  causes  the  mor- 
tar to  hold  the  water,  but  the  more  plastic  and  viscous 
mortar  eliminates  the  segregation  of  the  cement  from 
the  sand  and  secures  a  more  homogeneous  mixture, 
lessening  the  liability  of  pockets  of  material  delicieiil 
in  cement. 


Plowing  up  worn  brick  pavement,  instead  of  em- 
ploying a  large  gang  with  picks  and  crowbars,  was  the 
experiment  successfully  tried  by  a  contractor  in  Loui.s- 
ville.  Ky.  The  brick  in  the  1-mile  stretch  to  be  re- 
paved  was  worn  too  thin  to  be  of  use  in  building  con- 
struction, and  its  use  as  pavement  foundation  was 
prohibited.  The  contractor  used  a  rooter  plow,  with 
a  heavy  point  in  place  of  the  regular  blade,  propelled 
by  a  10-ton  steam  roller — an  unusual  procedure  ex- 
plained on  the  ground  that  the  contractor  owned  no 
traction  engine  except  the  roller,  which  was  idle  at  the 
time.  This  combination  tore  up  half  a  block  of  street 
in  from  two  to  three  hours,  with  a  force  of  four  or  five 
men. 


S'o 
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Recent  Developments  in  Concrete 
Highway  Construction 


By  L. 

IT  is  a  generally  accepted  fact  tliat  any  type  of  higli- 
way,  which  is  considered  permanent,  mnst  have  a 
concrete  base.  Within  the  last  decade,  many 
commimities  have  tried  concrete,  not  only  as  a 
base  bnt  as  a  wearing  surface  as  well.  It  is  needless 
to  say,  however,  that  there  were  some  cases  which 
were  not  entirely  satisfactory,  but  the  successful  re- 
sults so  far  outnumbered  the  failures  that  this  form  of 
construction  is  now  being  adopted  in  all  parts  of  the 
United  States  and  Canada. 

The  early  form  of  construction  followed  very  close- 
ly the  method  then  in  vogue  for  the  laying  of  concrete 
sidewalks.  This  is  exemplified  in  the  pavement  laid  by 
the  city  of  Bellefontaine,  Ohio,  in  1893,  and  is  prob- 
ably the  first  of  its  kind  in  North  America.  The  pave- 
ment consists  of  a  machine  mixed  1 :4  gravel  concrete 
base,  four  inches  thick,  and  a  wearing  surface  of  a  1 :1 
mixture  of  Portland  cement  and  clean  coarse  sand,  two 
inches  thick.  It  was  laid  in  five  foot  strips  starting  at 
the  curb,  each  strip  being  cut  into  blocks  five  feet 
square.  In  other  words,  the  pavement  has  joints  run- 
ning parallel  and  perpendicular  to  the  curb  every  five 
feet.  The  surface  was  finished  smooth  after  the  man- 
ner of  sidewalks  and  then  marked  with  V-shaped 
grooves  about  one-quarter  of  an  inch  deep  every  four 
inches  transversely  and  longitudinally. 

After  twenty  years  service  these  pavements  are  in 
remarkably  good  condition,  considering  the  meagre  in- 
formation at  hand  when  they  were  built.  The  only 
failure  has  been  along  the  longitudinal  joints,  which, 
in  the  light  of" later  experience,  have  been  found  entire- 
ly unnecessary. 

The  jiext  place  where  concrete  for  paving  streets 
was  used  was  Richmond,  Ind.  In  a  paper  read  at  the 
1910  convention  of  the  N.A.C.Y.,  Mr.  F.  R.  Charles, 
the  City  Engineer,  says,  "The  City  of  Richmond,  Ind., 
cannot  claim  to  have  a  large  amount  of  concrete  road- 
ways, but  here  some  of  the  earliest  street  pavements 
of  this  construction  were  laid.  The  first  roadway  was 
built  in  1896  and  now  has  nearly  14  years  of  life  and 
usefulness  to  its  credit,  and  is  still  continuing  its  ser- 
vice without  having  cost  one  cent  for  repairs."  This 
pavement  consisted  of  a  five-inch  base  of  1-2-5  concrete 
and  a  wearing  surface  of  1-2  mortar  one  inch  thick. 
No  more  pavements  were  laid  in  Richmond  until  1901, 
but  since  then  a  small  amount  has  been  added  each 
year,  and  at  the  end  of  1911  there  was  a  total  of  18,238 
square  yards. 

Concrete  Construction 

Probably  the  most  widely  known  concrete  high- 
ways are  those  of  Wayne  County,  Mich.  This  is  no 
doubt  due  to  their  satisfactory  results,  modern  meth- 
ods of  construction  and  comparatively  large  mileage, 
for  out  of  a  total  of  116.221  miles,  including  tar  and 
water  bound  macadams,  gravel,  brick,  bitulithic,  creo- 
sote block,  rock,  asphalt  and  concrete,  65.745  miles  (or 
over  half)  are  of  concrete,  of  which  about  35  miles  were 
laid  during  the  past  year.  In  1913  twenty-five  more 
roads  were  built. 

'Read  nt  nmeetlntrot  the  Canadian  .Society  of  Ciril  Enrln*er«,  Mont- 
real. April  9, 1914. 


S.  Bruner,  Montreal 


The  lirst  concrete  ruad  built  in  Wayne  Cuuiiis  in 
1909  was  on  Woodward  Avenue.  It  was  approximate- 
ly one  mile  long,  with  18  feet  of  concrete  and  i'/2  feet 
shoulders.  Woodward  Avenue  is  the  main  business 
and  residential  street  of  Detroit  and  extends  north- 
ward through  a  prosperous  farming  community.  It  is 
subjected  to  a  heavy  and  continuous  automobile  and 
farm  waggon  traffic.  The  method  of  construction  used 
was  a  two-course  pavement,  of  whicii  the  base  was  4 
in.  tliick,  of  1 :2j/2  :5  limestone  concrete  witii  a  wearing 
surface  of  1 :2:3  mixture,  Zyi  inches  thick,  of  which  the 
aggregate  was  sand  and  crushed  field  stone.  Joints 
were  placed  every  21  feet  and  filled  with  various  fillers 
including  Georgian  pine  boards  and  certain  bituminous 
compounds.  Since  the  first  road  was  built  the  meth- 
ods have  undergone  several  changes  until  at  present  il 
is  the  custom  to  use  a  1:1^:3  gravel  concrete  mixca 
wet  enough  to  pour.  Joints  are  protected  from  chip- 
ping by  steel  plates,  and  expansion  and  contraction  is 
provided  for  by  filling  between  the  plates  with  tarred, 
felt.  These  joints  are  placed  perpendicular  to  the  axis 
of  the  road  at  intervals  of  25  feet. 

Before  placing  the  concrete  the  subgrade  is  thor- 
oughly rolled  and  7-inch  planks  are  laid  16  feet  apart 
as  side  forms.  Before  receiving  the  concrete  the  sub- 
grade  is  moistened  and  the  concrete  delivered  from  a 
batch  mixer  and  deposited  at  the  proper  place  by  a 
bucket  running  along  a  swinging  boom.  The  surface 
is  shaped  by  means  of  a  template  cut  to  the  crown  of 
the  road,  2  inches  in  16  feet ;  after  this  two  men  oper- 
ate a  box  tamper,  and  following  them  are  two  finishers. 
These  implements,  as  well  as  a  bridge  upon  which  the 
finishers  work,  rest  on  the  side  forms  which  act  as 
tracks.  The  finish  is  obtained  with  wooden  floats. 
After  the  concrete  is  once  shaped  no  one  is  allowed 
on  it  until  it  has  fully  hardened.  It  's  then  covered 
with  tarpaulins,  and  when  about  twenty-four  hours  old 
these  are  removed  and  the  surface  sprinkled  and  cover- 
ed with  a  layer  of  about  two  inches  of  dirt,  which  is 
kept  moist  for  at  least  a  week.  In  this  way  the  con- 
crete is  not  allowed  to  dry  out  quickh',  thus  prevent- 
ing cracks  due  to  shrinkage  during  setting. 

As  above  stated,  transverse  joints  are  placed  every 
25  feet.  They  consist  of  two  steel  plates  3  inches  deep, 
between  which  are  two  layers  of  tarred  felt  of  a  deiUii 
equal  to  the  thickness  of  the  -concrete.  These  joints 
have  the  same  crown  as  the  road,  and  the  whole  is  as- 
sembled by  the  side  of  the  road  and  then  staked  in 
place  with  iron  pins,  which  are  removed  after  the  rmi- 
crete  has  been  laid. 

The  concrete  is  allowed  to  harden  for  a  couple  of 
weeks  before  the  road  is  opened  for  traffic,  and  after  it 
is  at  least  three  weeks  old,  shoulders  are  rolled  4  feet 
wide  on  either  side.  Drainage  is  provided  for  l>y 
ditches  or  drain  tile,  or  a  combination  of  both. 

That  these  roads  are  satisfactory  is  proved  in  sev- 
eral ways.  First,  the  people,  especially  the  farmers, 
are  anxious  to  have  more  of  them.  Second,  the  sixth 
Annual  Report  of  the  Board  of  County  Road  Commis- 
sioners of  Wayne  County  states,  "Wayne  County  has 
received  some  very  flattering  commendations  on  her 
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Levelling  process  on  concrete  road  work  at  Winnipes 

concrete  roads  during  the  past  year,  and  we  have  been 
visited  by  and  received  request  for  information  from 
upwards  of  1,000  Highway  Engineers,  Road  Commis- 
sioners, Mayors  and  others  interested  in  good  roads 
and  streets.  All  over  the  country  communities  are  put- 
ting down  concrete  roads,  streets  and  alleys,  using 
practically  our  specifications  and  methods."  Third, 
Mr.  E.  N.  Hines,  who  has  been  a  member  of  the  Board 
for  several  years  and  who  is  one  of  the  main  sponsors 
for  these  roads,  was  re-elected  last  November  by  an 
overwhelming  majority. 

The  cost  of  the  roads  has  varied  from  $1.04  to  $1.70 
per  sq.  yd.  or  at  a  rate  of  from  $9,762.14  to  $15,956.34 
per  mile  of  road,  wliich  inchides  everything  connect- 
ed with  the  construction  of  the  road,  but  is  based  on 
yardage  of  concrete  only. 

In  this  vicinity  there  is  an  example  of  this  type  of 
construction.  In  1912  the  Quebec  Highway  Depart- 
ment authorized  that  portion  of  the  King  Edward  VII. 
Highway  passing  through  Napierville,  Que.,  be  built  of 
concrete.  The  specifications  of  Wayne  County  were 
followed  as  nearly  as  possible,  the  main  variation  being 
the  joints.  These  were  made  narrower  and  the  steel 
plates  were  eliminated.  The  joints  were  made  by  fold- 
ing a  piece  of  3-ply  tarred  felt  around  a  steel  plate.  The 
whole  was  staked  in  position  and  the  concrete  deposit- 
ed up  to  and  three  feet  beyond  the  joint.  The  plate 
was  then  withdrawn  and  the  concrete  tamped  back 
against  the  paper,  thus  closing  up  the  space  left  by  the 
plate  and  making  a  joint  very  little  wider  than  >^-inch. 

Our  methods  of  construction  have  been  used,  in- 
cluding two  course  pavements  of  reinforced  concrete 


Construction  of  Grand  Kivur  road,  Wayne  County,  Mich. 

and  several  patented  forms,  viz.,  Hassam,  Blome  and 
Dolorway. 

The  Hassam  pavement  consists  of  several  courses 
of  dififerent  sized  stones  which  are  deposited,  grouted 
and  rolled.  Each  succeeding  course  is  placed  on  the 
preceding  one  before  it  has  set  and  the  surface  finisli 
made  with  screenings  which  are  also  grouted  and  roll- 
ed. The  construction  is  very  similar  to  a  water-bound 
macadam  which  has  a  cement  grout  rolled  in.  This 
method  of  construction  has  since  been  changed.  Now 
only  one  course  is  laid  of  uniform  size  stone  about  2 
in. — with  no  screenings.  This  leaves  plenty  of  space 
between  stones  so  that  the  grout  is  able  to  penetrate 
the  whole  pavement  without  obstruction. 

The  Blome  pavement  is  made  in  two  courses,  the 
base  being  about  5  inches  of  1 :2y2  :5  concrete  and  the 
top  of  1 :2  mixture  of  cement  and  granite,  not  thicker 
than  3^-inch.  This  wearing  surface  is  composed  of 
fix;ed  proportions  of  various  sized  aggregates  and  is 
marked  into  blocks  about  4  x  9  in.  by  grooves  run- 
ning longitudinally  and  transversely.  An  example 
of  this  kind,  with  whicli  many  are  no  doubt  familiar, 
is  the  pavement  laid  by  the  Montreal  Tramways  Com- 
pany on  St.  Catherine  Street  West. 

The  Dolorway  pavement  consists  of  a  concrete 
base  with  a  wearing  surface  of  bitumen  and  sand.  The 
bitumen  is  spread  on  in  a  hot  state  to  a  thickness  of 
%  to  }i  of  an  inch,  and  upon  this  is  sprinkled  sand, 
giving  the  street  the  appearance  of  sheet  asphalt. 

In  order  to  obtain  the  most  satisfactory  results 
with  this  type  of  construction,  the  following  details 
should  be  given  careful  attention.  The  sub-grade 
sliould  be  well  drained  and  compacted   mid  he  in  a 


if 
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Template  tamper  in  use  on  the  Grand  River  road. 


Assembling  joint  with  steel  protection  plates. 
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damp  condition  when  the  concrete  is  deposited.  The 
aggregate  should  be  clean  and  well  graded.  The  mi.x- 
ing  should  be  uniform  in  order  to  give  the  pavement 
uniform  strength.  The  concrete  should  be  mixed  rich 
enough  to  resist  abrasion — not  leaner  than  1-2-4.  The 
surface  should  be  given  a  wood  float  or  broomed  finish 
to  prevent  slipperiness,  should  not  he  allowed  to  dry 
too  quickly  while  hardening,  and  either  a  very  narrow 
joint  should  be  made  or  the  edges  of  joints  protected 
from  cliiiipiug  by  some  form  of  steel  plate. 


The  advantages  claimed  for  concrete  roads  are  a> 
follows: — They  are  low  in  first  cost,  averaging  about 
10  per  cent,  more  than  macadam  and  less  tlian  other 
forms  of  permanent  pavement.  They  arc  easily  and 
cheaply  maintained.  They  are,  in  themselves,  dustless 
as  there  is  do  detritus  from  their  wear,  making  them 
easily  cleaned  and  sanitary.  The  hard  even  surface 
affords  the  lowest  resistance  to  traffic  and  the  rough 
finish  gives  a  good  foothold  for  horses  and  prevent- 
skidding  of  automobiles. 


Light  Floors  for  Highway  Bridges 

Wood  Block,  Bituminous  Wearing  Surface  and  Plank 
to  Meet  Various  Conditions  of  Traffic 


Till':  Illinois  State  Highway  Commission,  in  its 
annual  report,  gives  some  suggestions  con- 
cerning floors  for  steel  highway  bridges 
which  would  seem  to  answer  a  problem  of 
more  or  less  general  occurrence  if  we  may  judge  by 
inquiries  received.  The  discussion,  somewhat  abridg- 
ed, is  as  follows : 

The  largest  item  of  expense  in  connection  with  the 
upkeep  of  steel  bridges  not  having  concrete  or  other 
permanent  floors,  is  that  of  floor  maintenance.  Until 
a  few  years  ago,  the  floor  almost  universally  specified 
for  country  highway  bridges  consisted  of  white  oi 
burr  oak  plank,  from  2y2  to  3  inches  in  thickness. 
When  first-class  material  could  be  obtained  at  a  cost 
of  $25  per  thousand  feet  board  measure,  such  floors 
proved  to  be  fairly  economical  if  not  subjected  to 
heavy  traffic.  But  now  it  is  almost  impossible  to  ob- 
tain at  any  price  a  good  quality  of  white  or  burr  oak 
bridge  plank. 

The  lightest  concrete  floor  that  can  be  designed 
to  carry  modern  traffic  with  safety  weighs  40  pounds 
or  more  per  square  foot,  and  in  order  to  protect  such 
a  floor  from  excessive  wear  and  to  distribute  concen- 
trated loads  sufficiently  so  that  they  will  not  produce 
local  failure,  a  wearing  surface  of  gravel,  macadam 
or  brick  weighing  a  minimum  of  50  pounds  per  square 
foot  is  necessary. 

Steel  bridges  carrying  plank  floors  are  rarely,  if 
ever,  designed  to  carry  more  than  the  dead  weight  of 
the  bridge  itself,  which  includes  about  12  pounds  per 
square  foot  for  the  floor,  and  a  live  load  of  100  pounds 
per  square  foot,  provided  by  law. 

To  place  a  concrete  floor  on  a  steel  bridge,  designed 
to  carry  a  plank  floor,  would  impose,  therefore,  an 
additional  dead  load  on  the  structure  amounting  to 
the  difference  between  90  pounds  per  square  foot,  the 
weight  of  the  concrete  floor  and  wearing  surface,  and 
12  pounds  per  square  foot,  the  weight  of  a  plank  floor, 
or  about  78  pounds  per  square  foot. 

The  proposed  floor  must  weigh  but  little  more  than 
the  floor  for  which  the  structure  was  designed ;  it  must 
not  be  unduly  expensive,  and  it  must  be  as  durable  as 
.possible. 

The  material  which  best  meets  these  requirements 
seems  to  be  timber  treated  with  creosote  oil  to  pce- 
vent  decay.  All  woods  treated  with  creosote  oil  seem 
to  resist  decay  equally  well.  Any  wood  may  there- 
fore be  used  which  is  susceptil)le  to  the  cr-eosotc  treat- 
ment and  which  will  resist  the  wear  coming  upon  it. 

For  existing  wood  floor  steel  bridges,  located  in  or 
near  cities,  which  carry  a  considerable  amount  of 
traffic,  it  is  recommended  that  a  creosote  wood  block 


pavement  be  laid  on  creosoted  pine  sub-p'.ank.  Sucli 
a  floor  weighs  about  30  pounds  per  square  foot.  This 
is  about  18  pounds  per  square  foot  in  excess  of  tiie 
floor  weight  a  majority  of  wood  floor  steel  bridge- 
are  resigned  to  carry.  However,  as  this  type  of  floor 
is  very  much  smoother  and  stiffer  than  the  ordinary 
])lank  floor,  the  reduction  of  vibration  due  to  heavy 
moving  loads  is  greatly  decreased.  This  is  a  factor  of 
safety  which  will  balance  somewhat  the  greater  dead 
weight  of  the  structure.  However,  a  careful  investi- 
gation of  the  strength  of  the  bridge  should  be  made 
before  a  floor  of  this  character  is  laid. 

At  present  prices  for  material  this  type  of  floor  can 
be  laid  for  about  four  times  the  cost  of  a  3-inch  ])lank 
floor.  If  proper  materials  and  workmanship  are  used, 
there  is  little  question  but  that  such  a  floor  will  last 
12  years  or  more,  possibly  25  or  30  years. 

For  existing  bridges  in  good  condition  and  of  pro- 
per design,  located  on  roads  at  some  distance  from  a 
city,  carrying  a  moderate  amount  of  traffic,  a  floor  con- 
.sisting  of  3-inch  creosoted  sub-plank  on  which  is 
placed  a  wearing  surface  about  three-quarters  of  an 
inch  thick  of  fine  gravel  or  stone  chips  flushed  witii 
heavy  asphaltic  filler  will  be  found  serviceable  and 
economical.  Such  a  floor,  if  properly  constructed,  will 
present  a  smooth,  elastic  surface  which  will  reduce 
vibration.  A  floor  of  this  character  weighs  but  a  few 
pounds  per  square  foot  more  than  a  3-inch  oak  plank 
floor  and  is  far  more  durable.  The  wearing  surface 
will  probably  require  refiewal  at  intervals  of  from  2 
to  6  years,  depending  upon  traffic  conditions.  As  the 
wearing  surface  may  readily  be  renewed  by  day  labor, 
at  a  cost  of  about  50  cents  per  square  yard,  the  item 
of  maintenance  is  small  compared  with  the  cost  of 
maintaining  an  untreated  plank  floor.  There  is  no 
reason  why  a  floor  of  this  character  should  not  last 
as  long  as  a  creosoted  block  floor,  providing  the  sub- 
plank  is  kept  protected  from  wear  by  a  properly  main- 
tained wearing  surface. 

For  existing  country  highway  bridges,  in  good 
pair  and  of  sufficient  strength,  where  traflic  is 
and  little  wear  comes  upon  the  floor,  creosoted  oak 
plank  with  no  special  wearing  surface  can  often  be 
used.  Red  oak  can  be  used  to  advantage  for  this  pur- 
pose, as  it  is  readily  susceptible  to  treatment  with 
creosote  oil,  wears  less  than  a  softer  wood  and  will 
probably  last  as  long  as  far  as  decay  is  concerned  as 
any  other  creosoted  timber. 

In  this  connection  it  is  worthy  to  note  that  the  rate 
of  wear  on  an  ordinary  plank  floor  greatly  increases 
with  the  age  of  the  plank,  owing  to  the  softening  of 
the  wood  as  decay  advances.     As.  the  creosote  treat- 
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ment  protects  the  plank  from  decay,  a  floor  of  this 
character  will  wear  better  than  a  floor  of  untreated 
material,  as  the  wood  remains  hard  and  resistant  un- 
til decay  sets  in. 

In  the  light  of  the  above  discussion  it  is  therefore 
well  to  hold  in  mind  the  following  points : 

1.  Old  steel  bridges  are  rarely,  if  ever,  strong 
enough  to  carry  with  safety  a  concrete  floor. 

2.  For  existing  steel  bridges  in  good  condition  and 
of  satisfactory  design,  located  in  cities  or  elsewhere 
where  traffic  is  heavy  and  ordinary  plank  floors  rapid- 
ly wear  out,  it  will  be  found  economical  to  refloor 
with  creosoted  sub-plank  and  crepsoted  blocks. 

3.  For  existing  steel  bridges  in  good  repair  and  of 
satisfactory  design,  carrying  moderate  traffic,  but  yet 
where  wear  is  of  considerable  importance,  it  will  be 
found  economical  to  use  creosoted  plank  with  a  bitu- 
minous wearing  surface. 

4.  For  existing  steel  bridges  in  locations  where  an 
ordinary  plank  floor  rots  rather  than  wears  out,  a  creo- 
soted plank  floor  with  no  special  wearing  surface  will 
be  found  economical. 

If  a  proper  selection  of  floor  is  made,  and  the  ma- 
terial used  is  subjected  to  rigid  specifications  and  in- 
spection, this  floor  should  in  most  cases  outlast  the 
steel  bridge  on  which  it  is  placed. 

Progress  Records  on  Sewer  Works 

Tl  Hi  engineer  in  charge  of  constructing  the  inter- 
cepting sewer  and  the  sewage  disposal  plant 
in  Schenectady,  N.Y.,  is  keeping  a  graphic 
record  of  the  progress  of  construction  which  is 
useful  not  only  to  his  office  in  showing  at  a  glance  just 
how  the  work  is  progressing,  but  also  to  enable  a  coun- 
cil committee  or  any  interested  citizens  to  appreciate 
this  with  a  clearness  which  figures  might  not  give. 

The  general  method  is  shown  on  the  accompanying- 
illustration  of  the  interceptor  record.  The  work  as 
plotted  on  the  left  hand  side  of  the  chart  is  divided  into 
three  parts — the  underdrain,  the  concrete  invert,  and 
the  sides  and  top  of  the  sewer.  The  entire  line  of  the 
sewer  is  first  laid  out  by  stations,  running  from  zero  up 


to  82  +  50,  the  space  between  the  lines  representing 
the  structure  being  left  open,  as  shown  in  the  vicinity 
of  station  33  in  the  illustration.  A  diff^erent  color  is 
chosen  for  each  month,  the  five  months  of  August  to 
December  being  shown.  At  the  end  of  each  month 
the  section  or  sections  of  the  sewer  completed  during 
that  month  are  filled  in  with  this  color.  As  may  he 
seen,  sub-drains  are  laid  in  certain  sections  only  and 
are  not  continuous  throughout  the  sewer.  The  dia- 
gram also  shows  that  at  the  end  of  each  month  tiie 
invert  had  been  carried  somewhat  ahead  of  the  barrel 
of  the  sewer,  as  would  naturally  be  the  case.  It  ap- 
pears that  at  the  end  of  December  the  sewer  had  been 
completed,  except  that  two  openings,  from  about  sta- 
tion 31  to  37,  and  from  about  station  44  plus  75  to  sta- 
tion 55,  had  been  left  open  because  of  certain  diffici:!- 
ties  which  could  be  overcome  better  later  on,  as  alter 
emptying  of  the  canal,  for  instance. 

At  the  bottom  of  the  diagram  is  shown  the  per- 
centage of  work  completed  at  the  end  of  each  month, 
this  showing  that  about  81 J^  per  cent,  had  been  com- 
pleted on  December  31. 

At  the  right  hand  end  of  the  sheet  is  another  set  of 
diagrams,  these  being  vertical  columns  showing  the 
amount  of  work  done  each  month  on  the  several  items 
of  the  contract.  Beginning  at  the  left  hand  end  these 
columns  refer  to  sewer  type  A ;  sewer  type  B  ;  man- 
holes ;  cast  iron  pipe ;  tile  underdrain  ;  rock  excavation  ; 
extra  earth  excavation;  extra  earth  fill;  extra  broken 
stone  fill ;  lumber  in  foundations ;  lumber  in  sheath- 
ing; extra  concrete,  and  extra  steel.  In  this  case  a 
different  scale  is  used  for  each  column,  adapted  to  the 
units  upon  which  the  bid  was  based  and  the  tot;;! 
amount  of  work  which  is  to  be  recorded.  Different 
colors  are  used  to  represent  the  work  done  during  the 
different  months. — Municipal  Journal. 


Lumber  cut  in  British  Columbia  in  1913  totalled 
1,348,000,000  ft.  b.m.,  exclusive  of  piles,  poles,  posts, 
etc.,  according  to  a  recent  report  of  Mr.  11.  R.  McMil- 
lan, provincial  forester.  He  estimates  that  the  Govern- 
ment revenue  on  the  1914  cut  will  be  $3,000,000. 
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Chart  for  recording  progress  of  each  feature  of  construction  work. 
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The   Modern   Type   of  Cement  Gun 
and  Its  Work— Part  I. 


By  Carl 

THE  Cement  Gun  is  a  machine  invented  about  six 
years  ago  for  the  purpose  of  "shooting"  a  coat- 
ing of  cement  mortar  or  the  hke  onto  construc- 
tion surfaces,  as,  for  instance,  on  concrete, 
brick,  tile,  wood  and  steel  work.  The  gun  is  operated 
with  compressed  air.  The  mortar  is  deposited  in  a 
uniform  coat  with  so  great  a  force  that  it  not  only  ad- 
heres to  new  and  old  surfaces  with  the  utmost  tenacity 
but  it  also  expels  by  its  impact  all  superfluous  air  and 
water,  and  in  this  manner  becomes  so  dense  that  it  is 
an  excellent  waterproofing  medium.    If  used  on  interior 


Fig.  1.— Modem  type  of  cement  gun. 

or  exterior  wall  surfaces  the  finished  product  resembles 
cement  stucco  and,  as  a  matter  of  fact,  the  original 
purpose  and  the  first  work  to  which  the  cement  gun 
was  applied  was  the  production  of  such  work.  It  soon 
became  apparent,  however,  that  the  product  of  the  ce- 
ment gun  was  superior  to  handwork  and  that  the  ma- 
terial displayed  qualities  which  put  it  in  a  class  by 
itself.  Therefore  in  order  to  distinguish  the  cement 
gun  product  from  all  other  classes  of  cement  work, 
the  name  "Gunite"  was  adopted. 

Although  the  first  principles  were  proven  to  be  ab- 
solutely correct,  the  form  of  the  machine  and  the  meth- 

*  \b4tra0t  <vnd  rearranged  version  of  a  paper  presented  la<t  month  to 
the  Western  Society  of  Kngineers.  Chlcafco.  and  published  in  the  April 
lournal  of  the  Society.  In  cooperating  with  the  Editors  of  the  Contract 
Record  In  the  reproduction  of  this  paper  (In  two  |»rt«,  in  the  issues  of 
April  29  and  May  6),  Mr.  Weber  Icindly  offers  to  deal  directly  with  any 
enquiries  through  our  correspondence  columns- 


Weber 

od  of  operating  it  have  been  greatly  improved.  The 
greatest  advantage  of  the  new  cement  gun  is  its  in- 
creased working  capacity,  which  is  about  three  times 
as  much  as  that  of  the  older  type.  The  light  weight  of 
the  new  gun  and  the  convenient  arrangement  of  all  its 
working  parts  also  help  very  materially  to  reduce  the 
cost  of  work.  Cement  guns  have  been  used  on  the 
Panama  Canal,  the  New  York  Central  Terminal  Sta- 
tion, the  Woolworth  Building,  the  Croton  (N.  Y.) 
Aqueduct,  construction  of  large  reservoirs  in  San  Fran- 
cisco and  Nashville,  in  the  Hawaiian  Islands,  for  via- 
ducts in  Spain,  and  other  work. 

The  cement  gun  fills  an  important  field  in  engi- 
neering work  for  waterproofing,  protection  of  steel, 
the  lining  of  tunnels,  reservoirs,  shafts,  ditches  and 
canals,  etc.,  and  the  repairing  of  disintegrated  concrete, 
ma.sonry  and  brick  work.  Although  there  is  still  a 
large  amount  of  gun  stucco  work  done  on  ordinary 
building  construction,  the  engineering  work  is  now  de- 
cidedly predominant. 

Operation  of  the  Cement  Gun 

Fig.  1  illustrates  the  modern  cement  gun  in  working 
position.  If  to  be  moved,  the  machine  is  tilted  over 
and  by  means  of  the  handle  bars,  M,  it  is  wheeled  about 
like  a  cart. 

The  air  line  from  the  compressor  is  connected  at  A 
to  the  main  air  pipe,  which  by  its  branches  conveys  the 
air  to  the  motor  H,  driving  the  feed  wheel  to  the  lower 
C  and  upper  B  material  hoppers  and  to  the  main  out- 
let valve  GEF.  At  different  points  in  the  air  lines  the 
necessary  cocks,  check  valves,  boilers  and  pressure 
gauges  are  provided  as  shown. 

The  operation  of  the  gun  is  simple.  Fig.  2  shows 
a  vertical  cross  section.  The  inside  construction  and 
tlic  method  of  operation  are  easily  understood  from 
this  drawing. 

The  material,  which  has  been  previously  mixed 
dry  in  the  right  proportion,  is  thrown  into  the  upper 
receiving  hopper  B  which  has  a  capacity  of  about  3  cu. 
ft.  Then  the  upper  cone  valve  is  closed  and  compress- 
ed air  is  admitted  so  that  the  air  pressure  in  hoppers 
B  and  C  become  equal. 

By  the  weight  of  the  material,  the  lower  cone  valve 
opens  and  admits  the  material  into  the  lower  hopper. 
Then  the  lower  cone  valve  is  closed.  An  air  outlet 
valve  in  hopper  B  emits  the  compressed  air  and  hop- 
per B  is  ready  for  another  charge. 

In  this  manner  the  lower  hopper  C  is  always  under 
equal  pressure  and  continuous  operation  of  the  gun  is 
made  possible. 

.^t  the  bottom  of  hopper  C  there  is  the  cone-shaped 
feed  wheel  D,  which  has  a  number  of  small  pockets 
equally  spaced  on  its  outer  edge.  This  feed  wheel  is 
gear-connected  to  the  air  motor  H,  which  keeps  the 
wheel  in  continuous  rotation.  As  the  feed  wheel  ro- 
tates, it  carries  in  its  pockets  measured  quantities  of 
material  into  the  stream  of  compressed  air  entering  at 
E,  which  blows  the  material  into  the  delivery  hose 
connected  at  F.  The  pockets  on  this  feed  wheel  are  so 
arranged  that  before  the  material  is  entirely  fed  out  of 
one  pocket,  the  feeding  begins  from  the  next  one,  so 
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that  the  flow  of  material  is  smooth  and  even.  J  is  an 
agitator  revolving  with  the  feed  wheel.  K  is  the  large 
gear  wheel  connecting  the  air  motor  H.  L  is  the  foot 
rest  and  G  is  the  shut-off  valve  with  a  by-pass  which 
automatically  cleans  the  hose. 

With  the  lower  tank  full  of  material,  the  operation 
of  the  machine  proceeds  as  follows :  Air  is  admitted  to 
the  air  motor  which  starts  the  feed  wheel  in  motion; 
the  air  line  to  valve  G  is  then  opened,  but  as  the  slide 
is  closed  the  air  does  not  enter  the  machine  but  es- 
capes through  the  by-pass  in  the  body  of  the  valve  out 
through  the  material  hose,  cleaning  the  hose  and  creat- 
ing a  suction  which  prevents  clogging  on  opening  the 
valve  slide ;  this  slide  is  then  opened  and  the  material 
begins  to  discharge  at  the  nozzle. 

The  delivery  hose  is  made  of  pure  soft  rubber 
covered  with  heavy  canvas  and  may  be  300  ft.  in  length 
and  even  more.  It  is  usually  made  up  in  sections  of  50 
ft.  each,  united  by  special  metal  couplings.  At  the  end 
of  the  hose  line  is  the  rubber-lined  metal  nozzle,  which 
is  also  connected  to  a  water  hose  in  such  a  manner 
that  a  fine  spray  of  water  is  added  to  the  material  as  it 
rushes  through  the  nozzle.  A  small  screw  valve  en- 
ables the  nozzle  man  to  adjust  the  amount  of  water 
needed  for  the  proper  hydration  of  the  material. 

It  is  characteristic  of  the  cement  gun,  and  of  great- 
est importance  for  the  quality  of  the  work,  that  the  ma- 
terial is  delivered  "dry"  through  the  machine  into  the 
nozzle,  and  that  the  necessary  water  for  hydration  is 
added  at  the  moment  of  deposit.  The  hydration  of  the 
material  really  takes  place  in  the  air  between  the  noz- 
zle and  the  place  of  deposit  and  any  loss  of  the  binding 
power  of  the  cement  in  transit  is  absolutely  avoided. 
The  initial  set  of  the  cement  takes  place  on  the  struc- 
ture and  not  in  the  mortar  box.  Another  very  import- 
ant factor  of  the  cement  gun  process  is  that  only  the 
proper  amount  of  water  for  perfect  hydration  can  be 
added  because  all  superfluous  water  is  expelled  auto- 
matically by  the  force  of  impact  of  the  material  at  its 
place  of  deposit.  If  we  consider  that  the  air  in  the  ce- 
ment gun  does  not  act  as  a  plunger  in  forcing  the  ma- 
terial through  the  delivery  hose  but  carries  the  ma- 
terials by  suspension  and  skin  friction,  we  can  easily 
understand  that  only  a  dry  material  can  be  success- 
fully conveyed  by  air  pressure  and  that  only  a  machine 
shooting  dry  material  can  be  self  cleaning  and  free 
from  clogging  and  excessive  wear. 

The  air  consumption  of  the  cement  gun  is  very  eco- 
nomical. An  air  compressor  delivering  about  40  cu.  ft. 
of  compressed  air  at  4S  lb.  pressure,  which  is  equal  to 
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Fig,  3.  -Cement  gun  in  operation  Itt  Nashville. 

about  150  cu.  ft.  of  free  air  per  minute,  is  sufficient  for 
the  ordinary  working  capacity  of  the  gun  of  say  1^  cu. 
yd.  of  dry  material  per  hour.  A  larger  volume  of  air  at 
higher  pressure  will  greatly  increase  the  capacity  up  to 
a  maximum  of  about  4  cu.  yd.  per  hour.  The  working 
capacity  of  the  cement  gun  depends  upon  many  dif- 
ferent factors.  The  experience  of  the  crew,  the  kind  of 
work  to  be  done,  and  the  method  and  thickness  of  the 
coating  must  be  taken  into  consideration.  The  dis- 
tance of  delivery  and  the  height  of  elevation,  however, 
are  of  minor  iipportance.  As  stated  before,  the  ca- 
pacity of  the  cement  gun  is  up  to  4  cu.  yd.  per  hour, 
but  if  a  thin  coating  is  applied  it  is,  of  course,  impos- 
sible to  utilize  more  than  a  fraction  of  the  gun's  capac- 
ity under  actual  working  conditions. 

In  Fig.  3  the  cement  gun  is  shown  in  operation  on  a 
reservoir  lining  at  Nashville,  Tenn.  The  picture  clear- 
ly shows  the  location  of  the  gun,  the  working  crew, 
and  the  form  of  movable  scaffold  used  on  the  job.  The 
upper  man  on  the  scaffold  is  handling  the  nozzle  and 
the  two  different  lines  for  water  and  material  uniting 
at  the  nozzle  can  be  readily  distinguished.  The  work- 
man on  the  bottom  is  cleaning  the  surface  by  washing 
it  with  a  water  jet  of  high  pressure.  The  air  compressor 
may  be  located  wherever  most  convenient.  It  may  be 
at  practically  any  distance  from  the  gun.  The  con- 
nection is  made  by  a  flexible  hose  or  a  pipe  line,  and 
although  there  is  a  certain  loss  of  air  pressure  due  to 
friction  in  the  line,  in  practical  work  this  can  easily 
be  compensated  for,  and  the  loss  is  a  negligible 
amount. 

Before  the  cement  coat  can  be  applied,  it  is  usually 
necessary  to  clean  the  surfaces  and 'different  methods 
must  be  used  to  meet  the  special  requirements.  While 
scum  and  dirt  in  reservoirs  can  often  be  washed  off,  it 
is  at  times  necessary  to  use  a  sandblast  for  this  pur- 
pose ;  especially  is  this  true  on  steel  work.  Before  old 
masonry,  concrete,  or  brick  work  can  be  coated,  it  is 
frequently  necessary  to  deepen  the  joints  or  even 
roughen  the  entire  surface  removing  all  loose  and  de- 
cayed particles  from  the  structure.  For  such  work 
the  cement  gun  process  is  doubly  advantageous  for  the 
reason  that  the  gun  in  itself  is  a  most  effective  sand- 
blasting machine.  Both  dry  and  wet  sandblasting  is 
done  most  advantageously  with  the  cement  gun  while 
the  powerful  airblast  can  be  utilized  for  removing  loose 
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dirt  and  duct.  Air  tools  of  all  known  varieties  can  be 
connected  to  the  pressure  lines  and  the  flexible  hose 
connections  allow  access  to  even  the  most  concealed 
corners  which  could  not  be  reached  by  any  other 
method. 

A  good  .soft  rubber-lined  hose  for  this  gun  will  give 
over  a  montii  of  continuous  service  if  used  with  care. 
For  longer  transportation  lines  and  in  straiglit  sections 
which  are  not  moved  frequently  steel  pipes  may  be 
used.  For  curved  sections,  however,  rubber  hose  is 
imperative,  as  a  curved  steel  pipe  will  be  worn  out 
after  a  few  hours'  work.  The  rubber  lining  of  the  noz- 
zle will  last  from  one  tf)  two  weeks.  Without  this  lin- 
ing the  brass  nozzle  end  would  be  destroyed  in  a  short 
time.  It  is  necessary  that  the  hose  be  made  of  the  most 
flexible  pure  soft  rubber.  Although  such  a  hose  is 
considerably  higher  in   price  than   the  ordinary   vari- 


Fig.  4.    Gun  nozzle  in  operation. 

eties,  it  is  by  far  the  cheapest  in  operation  owing  to  its 
lasting  qualities. 

For  general  information  it  may  here  be  added  that 
the  weight  of  a  cement  gun  is  about  1.100  lbs.  Its 
height  to  the  top  of  the  upper  hopper  is  54  in.  The 
wheels  are  36  in.  high,  and  the  extreme  width  is  37  in. 
The  air  line  from  compressor  to  gun  is  usually  1J4  '"• 
in  diameter.  The  material  hose  is  from  1  in.  to  1^  in. 
inside  diameter  and  the  water  hose  to  the  nozzle  i.s 
^  in. 

The  air  pressure  is  from  35  to  45  lb.  per  sq.  in. 
and  although  an  air  compressor  of  about  100  cu.  ft. 
capacity  (free  air)  would  suffice  for  all  ordinary  work, 
it  is  advisable  to  use  a  compressor  of  about  150  to  160 
cu.  ft.  capacity.  The  cost  of  operating  the  larger  com- 
pressor will  be  very  little  higher  and  is  more  than  com- 
pensated for  by  the  increased  efficiency  of  the  cement 
gun.    A  motor  from  20  to  25  h.p.  will  be  necessary  for 


operating  this  compressor,  and  gas,  steam,  or  electric 
power  may  be  used  as  conditions  suggest. 

The  working  crew  of  the  gun  usually  consists  of 
four  to  six  men,  which  are  a  foreman,  two  or  three 
material  men  at  the  gun,  and  a  nozzle  man.  This  is 
all  that  is  necessary  for  ordinary  work.  If,  however, 
reinforcement  is  to  be  placed,  or  a  special  finish  or  sur- 
face preparation  is  required,  the  number  of  men  must 
be  correspondingly  increased. 

Gunite 

Gunite  is  usually  a  cement  mortar  composed  of 
about  one  part  of  I'ortland  cement  and  three  parts  of 
coarse,  sharp  sand  passing  through  a  J^-in.  screen. 
.\lthough  other  compositions  may  be  used  and  hy- 
drated  lime  or  any  other  ingredients  may  be  added,  it 
has  been  found  in  practice  that  the  one-to-three  cemem 
and  sand  mixture  is  the  most  advantageous  and  effi- 
cient. 

For  ordinary  stucco  work  on  buildings,  a  (jue-to- 
fouc  mixture  is  often  sufficient,  and  even  a  still  weaker 
mixture  with  a  small  percentage  of  hydrated  lime  added 
can  lie  used  if  desired,  or  if  utmost  economy  must  be 
used  on  the  work.  i'"or  engineering  work,  however, 
the  cement-sand  mixture  of  one-to-three  is  mostly  used 
without  tlie  addition  of  anything  else. 

To  under.stand  the  advantages  of  gunite  over  ordin- 
ary cement  work,  it  is  necessary  that  we  follow  the 
process  of  formation  of  the  deposit  as  it  occurs  on  the 
surface  to  be  coated.  Fig.  4  shows  the  nozzle  in  action, 
and  the  method  of  shooting  is  clearly  demonstrated  in 
this  view.  After  the  wall  surfaces  have  been  prepared 
for  the  gunite  coat  by  cleaning,  or  whatever  other  pre- 
paration such  as  tooling  or  the  like  was  necessary, 
and  after  the  reinforcement  which  is  provided  for  the 
work  lias  been  placed,  the  stream  of  material  is  directed 
against  the  surface  as  shown. 

The  material  leaves  the  nozzle  with  a  velocity  of 
about  300  ft.  per  .second  and  as  it  strikes  the  hard  sur- 
face the  sand  will  rebound  and  fall  down.  Only  the 
neat  cement  will  first  adhere  until  a  coat  thick  enough 
to  hold  the  sand  has  been  formed.  Then  the  rebound 
stops  almost  entirely  and  the  coat  is  built  up  grain  by 
grain  until  the  required  thickness  has  been  attained. 
In  this  manner  a  film  of  neat  cement  is  formed  auto- 
matically between  the  old  and  the  new  work  on  every 
inch  being  covered,  thus  sealing  every  pore.  Not  only 
on  the  surface  itself  but  also  around  every  reinforcing 
bar  or  wire  the  same  process  takes  place  and  thereby  a 
bond  is  secured  which  cannot  be  obtained  in  any  other 
way.  No  matter  what  kind  of  a  surface  is  being  cover- 
ed, steel  or  wood,  stone,  concrete  or  brick,  the  first 
film  of  neat  cement  is  sure  to  be  there  regardless  of 
the  amount  of  sand  added  to  the  cement  mixture. 

This  point  is  of  great  importance  and  every  engi- 
neer or  architect  will  fully  appreciate  its  value.  \Vc 
all  know  how  difficult  it  is  to  bond  cement  to  old  sur- 
faces that  only  an  even  coat  of  neat  cement  can  give 
any  assurance  of  success.  In  handwork,  even  in  spite 
of  most  rigid  specifications  and  inspection,  it  is  prac- 
tically impossible  to  get  this  bonding  film  applied  in 
the  proper  manner  and  in  the  proper  time.  If  applied 
at  all  it  must  of  necessity  be  done  ahead  of  the  other 
work  and  be  partially  .set  before  the  actual  coating  is 
done,  or  even  dry  out  and  become  worse  than  useless. 

By  the  cement  gun  process  this  coat  is  formed  auto- 
matically at  the  only  moment  when  it  is  eflfective,  and 
the  most  careless  nozzleman  could  not  omit  it,  even  if 
he  were  paid  a  premium  to  do  .so.     This  bonding  film 
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Table  1. 

of  neat  cement  is  cliaracteristic   of  minite  and   is   in- 
separal^le  from  its  aiipHcation. 

As  the  "shooting"  continues  this  forcing-  ahead  oi 
the  neat  cement  1)y  impact  is  continnously  repeated, 
and  ever}-  J4rain  of  sand  which  does  not  find  a  perfect 
bed  or  which  is  not  immediately  enveloped  with  ce- 
ment will  rebound  and  be  forced  out.  Any  pores  re- 
maining will  be  immediately  filled  by  the  following 
mass  and  all  air  and  surplus  moisture  is  forcibly 
ejected. 

The  annumt  of  water  in  the  mass  is  regulated  auto- 
matically under  all  temperatures  and  weather  condi- 
tions. If  not  enough  water  is  used  the  gunite  coat  can- 
not adhere  and  all  surplus  moisture  is  expelled  as  de- 
monstrated before.  All'  the  water  regulation  required 
by  the  nozzleman  is  to  see  that  the  gunite  coat  sticks 
without  running;  the  rest  is  taken  care  of  by  the  gun. 
The  resulting  gunite  coating  must  therefore  be  uniform 
throughout,  of  greatest  jx^ssible  density,  and  of  100 
per  cent,  efficiency. 

Another  factor  of  great  importance  is  that  gunite 
forms  a  perfect  bond  to  the  reinforcement  which  has 
been  inserted  in  the  coating,  and  at  every  place  inti- 
mate contact  between  steel  and  concrete  must  exist, 
if,  for  instance,  a  thin  cement  coat  is  plastered  by  hand 
over  a  wire  mesh  or  other  reinforcement,  the  action 
of  the  float  and  trowel  causes  continuous  jarring  and 
vibrating  of  the  steel  within  the  cement  mass,  which  is 
still  further  emphasized  by  the  elasticity  of  the  rein- 
forcement and  the  suction  under  the  trowel.  In  numer- 
ous places  around  the  wires  or  bars,  open  spaces  will  be 
formed  in  which  the  wires  lies  without  contact  with 
the  surrounding  concrete.  In  gunite  this  is  impossible 
for  the  reason  that  the  mass  is  built  up  around  each 
individual  piece  of  the  reinforcement  without  the 
slightest  vibration,  and  a  loosening  of  the  steel  within 
the  coating  is  impossible  no  matter  how  thin  the  same 
may  be  applied. 

These  facts  have  been  confirmed  by  field  and  labor- 
atory tests  by  Messrs.  Westinghouse,  Church,  Kerr  & 
Company,  engineers,  New  York.  The  tests  were  made 
to  compare  the  qualities  of  handwork  with  gunite. 

"In  all  of  the  tests  made  the  product  of  the  cement 
gun  showed  superior  to  good  hand-made  products  of 
the  same  kind.  The  degree  of  superiority  varied  be- 
tween wide  limits.  In  tensile  strength  the  gun  work 
excelled  hand  work  in  every  case  by  amounts  ranging 
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from  20  to  260  per  cent.  In  compressive 
strength  the  excellence  of  the  gun  work  was 
even  more  marked,  ranging  from  20  to  720  per 
cent,  better  than  hand  work.  In  the  matter 
of  surface  permeability  the  gun  work  absorb- 
ed from  7-10  down  to  1-20  as  much  water  per 
hour,  per  unit  of  area  as  the  similar  hand- 
made surface.  As  regards  absorption  of  wa- 
ter, the  hand-made  .mortars  took  up  from  1.4 
to  5.3  times  as  much  as  the  gun-made  mor- 
tars. The  percentage  of  voids  of  the  gun- 
made  product  ranged  from  52  to  75  per  cent. 
to  that  of  the  hand-made  product.  The  ad- 
liesion  of  the  gun-applied  mortars  was  on  an 
average  27  per  cent,  better  than  that  of  the 
hand-work." 

In  order  to  show,  in  condensed  form,  the 
comparative  values  of  results  of  these  tests, 
I  have  made  a  ratio  diagram  for  the  one-to- 
three  mixture  as  given  in  Tab'.e  1.  In  col- 
umn 4  the  black  section  indicates  handwork 
and  the  light  section  gunite. 
These  tests,  although  they  greatly  favored  the  hand- 
work, prove  conclusively  the  superiority  of  gunite. 
The  hand-made  specimens  were  made  wjth  e.xtreme 
care  by  expert  union  plasterers  working  under  ideal 
conditions  so  far  as  material  supply  and  everything 
else  was  concerned. 

Consider  for  a  moment  how  even  the  best  hand 
stucco  or  plastering  work  is  done  in  actual  practice. 
Under  most  ideal  working  conditions  it  will  be  from 
fifteen  to  thirty  minutes  before  the  mortar  is  taken 
from  the  mixer  to  the  wall.  By  the  cement  gun  pro- 
cess the  material  is  deposited  within  a  fraction  of  a  sec- 
ond after  the  water  is  added. 

The  cement  gun  gives  a  perfect  bond  and  forms  a 
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Fig.  5.-  First  Baptist  Cliurch,  Evanston.. 
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Fig.  6.  -  First  Baptist  Church,  Evanston. 

coating  of  a  density  wliich  it  is  impossible  to  produce 
by  any  other  known  method. 

Cost  of  Gunite  Worlc 

There  is  a  great  difference  in  weight  between  hand 
made  concrete  and  gunite.  Numerous  tests  have  been 
made  to  ascertain  correct  vahies  and  it  was  found  that 
the  average  weight  of  best  hand  made  stucco  after 
twenty-eight  days  was  131.04  lb.  per  cu.ft.,  while  the 
weight  of  gunite  made  of  the  same  mixture  is  154.8  11). 
Gunite  is  therefore  18.1  per  cent,  heavier,  and  of  course 
requires  correspondingly  more  material.  In  estimating 
gunite  work  this  difference  must  be  considered  and 
also  the  loss  of  sand  caused  by  reboundas  mentioned. 

The  amount  of  rebound  varies,  depending  upon  dif- 
ferent factors,  as,  for  instance,  kind  of  surface  to  be 
covered,  thickness  of  conditions,  etc.  The  loss  will 
vary  from  5  per  cent,  to  30  per  cent.,  and  although  in 
most  cases  the  sand  itself  is  recovered  and  used  again, 
the  loss  must  be  compensated  in  the  original  mixture 
so  as  to  get  the  desired  results.  The  amoimt  of  work 
which  a  gun  will  accomplisli  in  an  hour  and  its  cost 
depends  on  so  many  different  factors  that  it  is  impos- 
sible to  estimate  without  definite  data.  As  compared 
with  handwork,  we  find  that  on  large  jobs  the  cost  of 
a  gunite  coating  is  much  cheaper,  while  on  small  jobs, 
where  the  initial  expenses  are  high  or  where  the  equip- 
ment must  be  shifted  frequently,  the  cost  may  1)e  some- 
what higher. 

In  many  cases,  however,  it  will  be  practically  im- 
possible to  make  any  comparison  with  handwork  for 
the  reason  that  most  of  the  work  done  by  the  cement 
gun,  especially  on  engineering  structures,  cannot  be 
done  by  hand.    Even  in  plain  stucco  work,  where  prac- 


tically standard  methods  are  employed,  the  gun  has  a 
great  advantage  over  other  methods  for  the  reason 
that  a  much  lighter  coating  can  be  used.  A  j/z  in.  gun- 
ite cover  is  fully  as  efficient  as  a  1  in.  hand  stucco,  and 
the  saving  in  material  will  often  more  tlian  equalize  the 
cost  of  installing  the  apparatus. 

Handling  of  Cement  Gun  Equipment 

Tiie  cement  gun  is  not  more  complicated  than  any 
other  machinery  used  on  construction  work.  In  order, 
however,  to  get  the  full  benefit  from  the  machine  it  is 
necessary  that  at  least  two  experienced  men  be  cm- 
ployed  with  every  gun.  The  first  one  acts  as  a  fore- 
man, and  must  know  how  to  rig-up  and  manage  the 
work  for  best  results  lie  must  be  able  to  take  good 
care  of  his  machine,  men,  materials  and  supplies,  and 
should  also  have  had  enough  experience  with  carpen- 
try work  to  build  such  light  scaffolds,  swings,  and 
forms  as  may  be  required  for  the  work.  The  second 
man  must  be  a  good  nozzleman,  have  a  steady  hand 
and  a  keen  eye,  and  be  quick  in  his  movements.  A 
poor  nozzleman  will  waste  considerable  time  and  ma- 
terial, and  although  he  cannot  spoil  the  quality  of  tiit 
work,  he  may  do  great  damage  to  the  appearance  of 
the  same.  On  his  skill  depends  the  cost  of  the  finishing 
work  and  the  amount  of  material  used.  This,  of 
course,  applies  to  most  any  line  of  work.  IJuying  a 
set  of  carpenter  tools  does  not  make  a  carpenter,  and 
getting  a  set  of  drawing  instruments  does  not  make  a 
draftsman.  It  is  the  experience  and  skill  bciiind  the 
tools  which  make  them  valuable.  It  is  therefore  im- 
portant, in  placing  orders,  to  see  that  the  work  is  done 
by  experienced  operators. 

The  Working  Field  of  the  Cement  Gun 
Within  the  last  few  years  several  di.stinctly  dif- 
ferent lines  of  work  have  been  developed  by  the  ce- 
ment gun,  and  some  of  the  more  important  branches 
of  this  work  is  here  illustrated  and  described.  A  large 
number  of  brick,  tile,  stone,  and  wooden  buildings  have 
been  coated  with  gunite  with  great  success. 

In  Figs.  5  and  6  two  %iews  of  the  First  Baptist 
Church  at  Evanston,  111.,  are  shown.  This  church  had 
been  covered  previously  with  hand  stucco  which  did 
not  hold.  Fig.  5  shows  the  appearance  of  the  brick 
walls  before  the  gunite  coating  was  applied. 

In  order  to  remove  the  last  of  the  old  stucco  and 
prepare  the  wall  for  the  gunite  coating,  pneumatic 
bush  hammers  were  used  over  the  entire  surface.    The 


Fig.  7.    Showing  how  t'.unite  is  applied  to  frame  houses. 
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Fig.  8.— Reinforced  concrete  power  iiouse  witli  Gunite  coating. 

materials  for  the  gunite  were  lime.stone  .screenings  and 
Portland  cement  mixed  in  the  proportion  of  three-to- 
jiTe.  The  thickness  of  the  coating  was  about  ^-in. 
^he  limestone  sills  and  trimmings  of  the  church  were 
also  badly  disintegrated  and  brought  again  to  true 
lines,  as  shown  in  Fig.  6,  which  gives  a  partial  view  of 
the  completed  work.  Numerous  other  brick  buildings 
have  been  treated  in  a  similar  manner  in  all  parts  of  the 
United  States  and  elsewhere,  among  them  being  some 
very  large  warehouses  at  the  New  York  docks. 

Figure  7  illustrates  how  gunite  is  applied  to  frame 
houses.  Hundreds  of  such  buildings  have  been  suc- 
cessfully coated  and  at  a  cost  which  allows  most  ex- 
tensive use  of  the  cement  gun  for  this  purpose.  The 
house  is  at  once  made  cooler  in  the  hot  summer  days, 
and  the  cost  of  heating  the  house  during  the  winter 
months  is  greatly  reduced.  The  gunite  coat  reduce.'^ 
the  fire  risk  and,  being  practically  indestructible,  will 
prolong  the  life  of  the  building. 

On  all  work  applied  to  wood  the  gunite  coat  is  re- 
inforced with  a  light  wire  mesh  which  is  nailed  against 
the  surface  to  be  covered.  The  thickness  of  the  coat- 
ing is  usually  }i-m.  Any  desired  finish  can  be  given, 
and  frequently  coloring  matter  is  used  in  the  last  coat 
to  good  advantage.  All  parts  of  the  building  which  arc 
not  to  be  coated,  such  as  windows,  cornices,  etc.,  must 
be  protected  with  tar  paper,  cloth  or  the  like  for  the 
reason  that  it  is  difficult  to  remove  unavoidable  cement 
splashes.  Fig.  8  shows  a  large  reinforced  concrete 
power  house  with  chimney,  the  surfaces  of  which  have 
been  covered  with  a  thin  gunite  coating  to  conceal  the 
form  marks  and  to  produce  a  uniform  finish  for  the 


entire  structure.  In  this  same  view  is  a  chimney  150 
ft.  high.  The  finish  was  applied  with  the  gun  stand- 
ing at  the  ground  level  and  the  material  was  shot  to 
the  top  without  any  inconvenience.  This  illustrates 
the  carrying  power  of  the  cement  gun  and  the  adapt- 
ability and  advantage  of  the  machine  for  work  difficult 
to  approach.  Only  a  very  thin  coat  is  usually  required 
to  cover  the  form  marks  and  the  bond  is  perfect  with- 
out the  employment  of  any  artificial  means.  The  gun- 
ite finish  forrns  an  integral  part  of  the  entire  structure 
and  at  the  same  time  waterproofs  it  elTectively.  It  is 
conveniently  applied  to  all  surfaces  as  walls,  floors, 
ceilings  and  roofs.  For  coating  expanded  metal  and 
rib  metal  the  cement  gun  provides  an  economical 
method.  The  cost  of  forms  and  scaiTolds  can  be  al- 
most entirely  eliminated  on  most  of  such  work.  The 
cement  gun  has  been  used  for  the  construction  of  thin 
partition  walls  and  hollow  walls  for  buildings.  For 
such  work  no  forms  are  required  except  a  light  frame 
covered  with  building  paper  to  hold  the  reinforcenieiii 
in  place  and  to  act  as  a  temporary  backing.  This 
framework  is  usually  made  of  2  in.  by  4  in.  uprights, 
spaced  about  18  in.  centre  to  centre.  After  the  gunite 
has  set,  the  frame  may  be  removed  and  another  finish- 
ing coat  applied  to'  the  back,  or  the  frame  can  be  left 
in  place.  Often  both  sides  of  the  frame  are  covered 
alike  and  a  cheap  and  strong  hollow  wall  is  the  result. 
A  number  of  residence  buildings  have  been  erected 
where  practically  all  cement  work  was  done  in  this 
manner  with  the  cement  gun  at  a  saving  of  cost  over 
other  construction  which  might  have  been  employed. 
Figs.  9  and  10  show  the  gun  work  done  on  the  new 
warehouse  for  the  Illinois  Steel  Warehouse  Company 
at  St.  Paul,  Minn.  The  building  is  a  steel  and  con- 
crete skeleton  structure  and  all  the  curtain  walls  be- 
tween the  frame  work  have  been  built  by  cement 
guns.  These  curtain  walls  are  2  in.  thick  and  rein- 
forced with  No.  6A  triangular  wire  mesh.  A  light 
wooden  form  was  used  on  the  inside  as  backing  and  to 
hold  the  wire  mesh  in  place.  The  convenience  with 
which  the  work  was  done  is  illustrated  in  Fig.  9,  which 
shows  the  workmen  standing  on  the  hanging  scaffolds. 
Two  guns  were  in  operation  in  order  to  finish  the  work 
in  the  shortest  possible  time  to  avoid  the  winter  sea- 
son. Fig.  10  shows  a  finished  portion  of  the  building. 
Gunite  has  been  used  for  the  waterproofing  of  reser- 
voirs, canals,  aqueducts,  bridges,  basements,  etc.  The 
most  important  point  in  connection  with  such  work  is 
the  fact  that  no  ingredients  or  compounds  are  used 
which  are  foreign  to  concrete  or  which  may  gradually 


Fig.  9— Showing  gun  worl<  on  new  wareliouse  for  Illinois  Steel  Warehouse 
Company,  St.  Paul. 
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deteriorate.  Gunite  consists  of  cement  and 
sand  only  and  is  waterproof  on  account  of  its 
characteristic  density.  Fig.  11  shows  the  Twin 
Peak  Reservoir  at  San  Francisco.  One-half 
of  it  is  tilled  with  water,  while  the  other  half, 
being  perfectly  dry,  was  used  as  a  temporary 
auditorium.  This  reservoir  is  370  feet  long, 
285  feet  wide,  and  27  feet  deep,  and  when 
filled  it  holds  11,000,000  gallons.  The  parti- 
tion wall  is  1  ft.  thick  and  is  supported  by  but- 
tresses placed  8  ft.  apart  on  both  sides.  When 
the  reservoir  was  first  filled,  it  was  found  that 
in  spite  of  all  precautions  taken,  considerable 
water  found  its  way  through  the  wall,  and 
therefore  it  was  finally  decided  to  use  the  ce- 
ment gun  for  the  purpose  of  waterproofing  it. 
A  coat  of  gunite  only  34  i"-  thick  at  the  top 
and  increasing  to  Yz  in.  at  the  bottom  was 
applied  on  both  sides  of  the  i)artition  wall 
and  the  buttresses.  Immediately  after  the  gun 
work  was  finished  one-half  of  the  reservoir 
was  filled,  with  the  result  as  shown. 

Another  large  reservoir  waterproofed  with 
gunite  is  the  water  reservoir  of  the  city  of 
Nashville,  Tenn.  The  work  is  shown  in  Fig.  3.  The 
stone  walls  are  36  feet  high.  The  reservoir  is  round, 
463  ft.  in  diameter,  and  with  a  dividing  wall  as  shown. 
This  reservoir  broke  on  account  of  seepage  and  had  to 
be  partially  rebuilt.  The  inside  and  partition  were 
waterproofed  with  gunite.  This  was  also  applied 
over  the  surface  averaging  V/z  in.  in  thickness,  fol- 
lowing the  contours  of  the  rough  stone  wall.  The 
bottom  was  sealed  with  a  concrete  floor. 

Another  field  which  the  cement  gun  has  entered  is 
the  repair  of  such   stone,  brick,   steel,   and   concrete 


FlR.  10.— Another  view  of  St.  Paul  warehouse. 

structures  as  have  developed  weakness  and  have  de- 
teriorated under  the  intluence  of  loads,  water,  and  at- 
mospheric conditions.  In  Fig.  4  we  have  already 
seen  how  this  work  is  done. 

(Concluded  in  next  issue) 

A  contract  calling  for  9,800  ft.  of  36-in.  flexible- 
jointed  cast-iron  pipe  has  been  let  in  connection  with 
New  York  City's  Catskill  water  supply.  The  pipe 
is  to  be  used  in  forming  a  siphon  under  the  Narrows, 
the  strait  between  Staten  Island  and  Long  Island,  con- 
necting the  upper  and  lower  bays.  The  submarine  pipe 
line  will  carry  the  water  supply  brought  from  the  Cats- 
kill  aqueduct  to  Staten  Island.  On  account  of  the  traf- 
fic in  and  out  of  the  port  gf  New  York  the  laying  of  the 


Fig.  11.— Twin  Peak  Reservoir  at  San  Francisco. 

pipe,  which  aggregates  3,600  tons,  involves  unusual 
difficulties. 


A  Warehouse  with  Girderless  Floors 

A  warehouse  100  x  271  feet,  ten  storeys  in  height, 
has  just  been  completed  at  St.  James  Avenue  and  Ar- 
lington Street,  Boston,  for  the  Paine  Furniture  Com- 
pany. The  entire  construction  is  of  steel  columns 
with  concrete  fireproofing  and  reinforced  concrete  slab 
floors  up  to  the  eighth  floor.  Above  that  floor  the  in- 
terior columns  are  reinforced  concrete  two  feet  round. 
StifTener  angles  on  the  exterior  steel  columns,  at  the 
base  of  the  column  caps,  support  the  floors,  which  are 
8-inch  slabs  with  multiple  way  reinforcement.  The  re- 
inforcing rods  are  bent  up  near  the  columns  to  give 
shear  compression  to  the  reinforcement.  The  excava- 
tion began  January  4,  1913.  About  5,000  spruce  piles 
were  driven  up  to  30  feet  deep  to  hard  clay.  Two  steel 
derricks  were  set  in  the  pit,  each  with  95-foot  mast  and 
85-foot  boom,  and  opposite  them  two  concrete  mixers 
were  set  up.  Footings,  basement  floor  girders  and 
floor  slab  were  concreted  by  the  derricks.  H-yd.  buckets 
being  used.  Tar  paper  and  tar  pitch  waterproofing 
were  used  over  the  footings  and  the  basement  floor. 
An  inch  of  grout  was  used  over  the  waterproofing,  and 
on  this  the  column  bases  were  set,  cast-iron  for  ex- 
terior and  6-inch  steel  slabs  for  interior  columns.  Ex- 
terior columns  for  the  first  floor  were  of  one-storey 
height ;  all  other  columns,  exterior  and  interior,  were 
in  two-storey  length,  breaking  joints.  Three-eighths- 
inch  spirals  wrapped  all  columns  and  were  tied  to  four 
•>:;-incii  longitudinal  rods,  as  bond  for  the  concrete 
fireproofing.  One  set  of  forms  for  a  complete  floor 
with  shoring  frames  was  prepared.  The  column-head 
forms  were  made  in  two  pieces,  with  a  6-foot  hole  for 
the  cap  form,  and  these  were  placed  in  position  by  the 
carpenters  four  or  five  days  ahead  of  the  floor  panels 
(4  X  10  feet).  Galvanized  column  and  cap  forms  were 
used,  the  former  two  feet  in  diameter.  Form  work 
was  kept  three  days  in  advance  of  the  reinforcing  and 
that  three  days  ahead  of  the  concreting.  Floors  were 
stripped  about  48  hours  after  concreting  and  the  same 
forms  were  used  from  the  first  to  the  top  floor  with 
hut  little  patching.  The  last  four  floors  were  completed 
in  32  days. 
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lie  Control  or  Prevention  of  Stream  Pollution 


By  Paul  Hansen* 


I 


IN  uninhabited  or  e\  en  rural  districts  the  evil  re- 
sults of  stream  pollution  are  practically  neglig- 
ible, but  in  urban  districts  streams  are  rendered 
exceedingly  foul  by  the  enormous  quantities  of 
sewage  and  industrial  wastes  poured  into  them  from 
city  sewers.  These  streams  become  totally  unfit  for 
pleasure  purposes,  the  land  along  the  banks  is  depre- 
ciated in  value,  and  public  water  supplies  drawn  from 
the  streams  may  be  grossly  contaminated  and  consti- 
tute an  extreme  danger  to  public  health.  An  enormous 
toll  in  human  lives  is  annually  exacted  as  a  result  of 
polluted  streams,  not  to  mention  the  economic  loss  duo 
to  depreciation  in  property   values. 

To  prevent  the  evils  of  stream  pollution  gaining 
too  great  headway,  central  governmental  control  back- 
ed by  an  intelligent  public  opinion  is  essential.  The 
molding  of  an  intelligent  public  opinion  is,  however, 
a  rather  difficult  matter,  for  even  among  persons  who 
have  given  considerable  thought  to  sanitary  subjects, 
there  exists  gross  misconceptions  as  to  the  logical  and 
practicable  way  to  treat  the  problem  of  stream  pollu- 
tion. There  has  been  a  tendency  to  permit  sentiment 
ality  to  get  the  upper  hand,  and  this  has  resulted  in 
giving  wide  currency  to  some  extravagant  demands 
that  are  wholly  impracticable.  There  is,  however,  a 
group  of  sanitary  engineers  who  have  come  into  inti- 
mate contact  with  actual  problems  relating  to  the  pre- 
vention of  stream  pollution,  and  among  these  engi- 
neers there  has  gradually  come  about  a  unanimity  of 
opinion  regarding  certain  essential  factors  relating  to 
the  stream  pollution  problem.  It  will  be  the  object  of 
this  paper  to  present  these  opinions,  and  the  state- 
ments made  will  be  largely  based  upon  recent  careful 
inquiries  among  sanitary  engineers  and  others  inter- 
ested in  sanitation. 

The  subject  may  best  be  treated  by  first  consider- 
ing in  a  broad  way  what  the  functions  of  a  stream 
really  are.  Having  reached  a  satisfactory  conclusion 
upon  this  point,  it  will  be  possible  to  consider  certain 
special  uses  of  streams  with  respect  to  stream  pollu- 
tion. 

General  Functions  of  Streams 

The  proper  conception  of  a  stream  recognizes  the 
dual  function  of  watering  and  draining  the  country 
through  which  it  passes.  Some  pollution  of  streams 
is  inevitable ;  for  with  increased  density  of  population, 
increased  cultivation  of  the  soil  and  increased  numbers 
of  urban  communities,  it  is  practically  impossible  to 
prevent  the  discharge  of  all  deleterious  matter  into 
streams.  It  is  only  reasonable  to  require  that  the  pol- 
lution of  streams  be  maintained  at  less  than  a  certain 
fixed  maximum,  and  this  permissible  maximum  pollu- 
tion vary  according  to  the  character  of  the  stream,  the 
population  along  the  banks  of  the  stream  and  the  uses 
to  which  the  waters  of  the  stream  arc  placed. 

Streams  Used  as  Sources  of  Public  Water  Supplies 

Since  streams  in  the  ordinary  course  of  events 
must  receive  more  or  less  contamination,  it  follows 
that  public  water  supplies  drawn  from  surface  streams 
must  of  necessity  be  polluted,  and  should  not  be  de- 
livered to  tlie  consumers  unless  the  water  is  first  ade- 
quately purified.     One  exception  may  be  made  to  this 
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general  rule,  namely,  in  the  case  of  water  supplies  de 
rived  from  streams  draining  comparatively  small 
watersheds.  In  such  cases  it  is  sometimes  feasible  for 
the  water  supply  authorities  to  own  the  entire  water- 
shed and  control  it  in  such  manner  as  to  make  con- 
tamination of  the  water  courses  impossible.  But  in 
general  we  have  this  question  to  contend  with :  How 
much  pollution  may  be  permitted  to  enter  a  stream 
before  the  water  thereof  is  polluted  to  a  point  beyond 
redemption  by  water  purification  methods?  This  is  a 
question  that  taxes  the  greatest  ingenuity  of  sanitary 
experts,  and  it  is  always  necessary  for  any  specific 
problem  to  be  considered  on  its  particular  merits  in 
order  to  obtain  what  is  the  best  and  most  economical 
solution. 

Notwithstanding  the  great  difficulty  in  defining 
that  degree  of  pollution  which  is  permissible  in  streams 
which  are  to  be  used  as  public  water  supplies  after 
purification,  there  would  seem  to  be  an  advantage  in 
attempting  to  approximate  a  general  rule  for  the  con- 
trol of  such  streams.  A  rule  has  been  formulated  in 
the  light  of  the  present  available  evidence,  but  it  must 
be  admitted  that  this  rule  is  not  based  upon  any  very 
scientific  data  and  it  can,  therefore,  only  be  put  for- 
ward tentatively,  with  the  expectation  that  it  will  be 
modified  from  time  to  time  as  more  and  more  experi- 
ence is  acquired.    This  rule  may  be  stated  as  follows:' 

The  time  in  hours  required  for  the  passage  of  a 
particle  of  water  from  a  sewer  outlet  to  the  point  of 
waterworks  intake  during  high  water  multiplied  by  the 
dilution  available  during^  low  water  in  cubic  feet  per 
second  per  1,000  persons  tributary  to  the  sewers  should 
equal  a  constant  and  this  constant  should  not  equal 
less  than  forty.  This  may  be  expressed  mathematical- 
ly as  follows : 

T  -f  D  =  C. 
In  which  T  =  time  in  hours  required  for  the  pas- 
sage of  a  particle  of  water  from  the  sewer  outlet  to  the 
waterworks  intake  at  high  water; 

D=  dilution  available  during  low  water  in  cubic 
feet  per  second  per  1,000  persons  tributary  to  the  sew- 
ers ;  and 

C=  constant  which  it  is  recommended  be  not  less 
than  40. 

The  above  formula  applies  to  streams  in  which 
there  is  no  appreciable  Increase  in  volume  of  flow 
between  the  sewer  outlet  and  the  point  of  water  works 
intake.  In  the  case  of  streams  which  receive  the  dis- 
charge of  large  tributaries  between  the  point  of  sewer 
outlet  and  the  point  of  waterworks  intake,  the  formula 
must,  of  course,  be  modified.  Generally  it  will  be 
merely  necessary  to  assign  a  value  of  D,  which  repre- 
sents the  mean  of  the  quantity  of  water  flowing  past 
the  sewer  outlet  and  that  flowing  past  the  waterworks 
intake.  If  the  factor  of  safety  proves  to  be  more  than 
40,  purification  of  the  sewage  will  not  be  necessary 
for  the  protection  of  the  water  supply.  If  the  factor  of 
safety  is  less  than  40,  some  form  of  purification  will  be 
necessary,  and  this  may  vary  all  the  way  from  plain 
sedimentation  to  intermittent  sand  filtration  followed 
by  sterilization. 

The  formula,  of  course,  is  intended  to  be  used 
merely  as  a  rough  guide,  and  it  is  conceivable  that 
there  are  instances  where  it  will  not  apply.  Take,  for 
example,  the  case  of  a  very  large  stream,  where  a  suffi- 


Saa 


THE    CONTRACT     RECORD 


ciently  large  factor  of  safety  may  be  obtained  with 
the  sewer  outlet  at  a  very  short  distance  above  the 
point  of  waterworks  intake,  and  on  the  same  side  of 
the  stream ,'  here  it  is  manifest,  due  to  the  impractic- 
ability of  securing  a  mixture  of  the  sewage  with  the 
entire  volume  of  the  stream,  that  the  sewage  musv 
receive  treatment  or  the  waterworks  intake  must  be 
extended  to  a  point  above  or,  at  any  rate,  beyond  the 
influence  of  the  sewer  outlet.  As  a  rough  guide,  how- 
ever, such  a  formula  may  serve  a  useful  purpose  iu 
narrowing  down  the  widely  divergent  practice  of  the 
present  time. 

Streams  for  Recreation  Purposes 

Of  recent  years  growing  importance  is  attached  to 
the  maintenance  of  our  streams  for  pleasure  purposes. 
Every  summer  there  may  be  found  scattered  along  the 
streams  within  a  radius  of  fifty  miles  or  more  of  our 
large  cities  numerous  camps.  This  form  of  summer 
vacation  is  a  comparatively  clieap  and  normally  a 
healthful  means  of  recreation.  It  ought  to  be  regarded 
as  one  of  the  means  of  improving  tlie  health  tone  of 
our  urban  communities,  inasmuch  as  it  is  witliin  the 
means  of  so  great  a  number  of  people. 

Under  this  head  may  be  asked  how  high  a  degree 
of  purity  should  be  demanded  in  a  stream  which  is  ex- 
tensively used  for  recreation  purposes,  but  not  for  pub- 
lic water  supply?  Within  the  last  few  years  much 
emphasis  has  properly  been  placed  upon  the  purifica- 
tion by  oxygenation  in  which  a  natural  resource  is  util- 
ized instead  of  an  artificially  constructed  purification 
works.  It  has  generally  been  held — and  in  most  in- 
stances rightly  held — that  the  degree  of  dilution  neces- 
sary is  merely  that  which  will  prevent  a  nuisance,  hav- 
ing reference  primarily  to  unsightly  floating  matter 
and  bad  odors.  For  most  rivers  and  many  of  tlie 
smaller  streams  of  the  country,  this  requirement  as  to 
the  cleanness  of  the  waters  is  all  that  is  necessary. 

There  is,  however,  a  certain  class  of  streams  which, 
because  of  the  beauty  of  the  country  through  which 
they  flow  and  their  specially  favorable  location,  be- 
come highly  prized  for  camping  and  recreation  pur- 
poses. It  is  a  striking  circumstance,  in  fact,  that  re- 
creation seekers  nearly  always  look  for  the  stream  val- 
leys, which  illustrates  the  craving  of  man  for  a  com- 
bination of  land  and  water,  by  means  of  which  nature 
presents  her  most  alluring  and  most  picturesque  as- 
pects. These  streams,  as  a  rule,  have  no  large  cities 
upon  their  banks,  but  merely  here  and  there  a  small 
town  or  village.  The  sewage  from  such  small  towns 
and  villages  may  not  be  sufficieent  to  produce  a  visible 
contamination  except  possibly  throughout  a  very  short 
distance  below  the  sewer  outfalls.  Such  contamina- 
tion does  ofifend  the  aesthetic  sense,  however,  and  un- 
doubtedly does  add  some  danger  to  public  healtli,  for 
the  reason  that,  when  a  stream  is  used  for  recreation 
purposes,  it  will  be  used  for  boating  and  bathing  and 
as  a  domestic  supply  to  some  extent  among  campers, 
though  it  may  not  and  should  not  be  used  for  drink- 
ing water.  It  seems  to  the  writer  that  such  streams 
as  these  deserve  greater  protection  against  contamina- 
tion than  merely  to  prevent  nuisance. 

No  definite  rules  to  apply  to  all  cases  can  be  laid 
down,  but  as  a  general  principle  it  may  be  said  that  if 
such  a  stream  is  not  polluted  to  any  material  extent 
by  storm  water  and  street  wash,  such  as  would  ob- 
tain in  the  case  of  a  city  of  considerable  size  located 
upon  its  banks,  it  would  seem  perfectly  feasible  to 
purify  the  sewage  to  a  point  where  it  will  give  no 
evidence  of  its  existence  even  in  the  vicinity  of  the 


outlet.  Furthermore,  the  sewage  effluent  should  be 
.sterilized  by  the  cheap  and  satisfactory  means  of  using 
bleaching  powder,  so  aS  in  large  measure  to  guard 
against  dangers  to  health  among  vacationists  which 
may  result  from  boating,  bathing  and  domestic  use.- 
of  the  stream  other  than  for  drinking. 

Fish  and  Shell  Fish 

Many  streams  are  valuable  to  the  community  on 
account  of  their  fish  Hfe.  It  may  be  said,  in  general, 
that  there  is  rarely  necessity  for  so  polluting  a  stream 
as  to  endanger  fish  life,  though  there  are  some  circum- 
stances where  the  continuance  of  certain  liquid-waste- 
producing  industries  injurious  to  fish  is  of  so  great 
importance  to  the  general  welfare  that  fish  life  in  cer- 
tain streams  must  be  sacrificed. 

The  maintenance  of  fish  life  does  not  necessarily 
imply  an  unpolluted  stream.  It  is  merely  necessary 
that  the  alkalinity  of  the  water  be  maintained  and  that 
tlic  pollution  be  not  so  great  as  to  absorb  the  dissolved 
oxygen  in  the  water  to  an  extent  that  will  suffocate 
the  fish.  The  fact  is  that  a  moderate  degree  of  pollu- 
tion favors  fish  life,  in  that  it  favors  the  growth  of 
microscopic  aquatic  organisms  which  constitute  valu- 
able fish  food.  Certain  difficulties  have  been  encoun- 
tered in  the  contamination  of  fish  by  polluted  waier 
which  causes  the  fish  to  decay  rapidly  and  become  im- 
fit  for  human  consumption.  The  danger  of  infection 
of  human  beings  with  specific  disease  through  eating 
fish  taken  from  polluted  streams  is  almost  negligible, 
for  the  reason  that,  in  this  part  of  the  world  at  .uny 
rate,  fish  are  not  eaten  raw.  With  shell  fish,  however, 
tlie  case  is  quite  difi'erent,  because  they  are  very  fre- 
quently eaten  raw.  It  has  been  a  common  practice 
along  the  coast  to  float  oysters  in  shallow  polluted 
waters,  wiiich  causes  them  to  become  bloated  and  ap- 
pear fat.  Such  an  oyster  perhaps  makes  a  more  delect- 
able morsel  of  food,  but  in  it  may  be  lurking  the  gerni-^ 
of  typhoid  fever  or  some  other  water-borne  disease. 
The  problem  of  protecting  the  shell  fish  industry'  is  a 
very  complicated  one,  and  all  its  intricacies  have  not 
been  worked  out.  Here  again  the  services  of  experis 
are  needed  to  study  each  zone  of  shell  fish  pollution 
in  the  light  of  diverse  local  conditions. 

Discharge  of  Manufacturing  Wastes  Into  Streams 

Many  of  our  important  industries,  such  as  paper 
'  mills,  woollen  mills,  dye  works,  starch  factories  and 
tanneries  require  large  volumes  of  water  to  carry  on 
their  industrial  operations,  and  they  also  produce  large 
volumes  of  waste  which  are  capable  of  undergomg 
offensive  putrefaction.  The  discharge  of  these  wastes 
into  streams  often  causes  unsightly  and  malodoroiis 
conditions ;  yet,  with  the  exception  of  tanneries,  these 
waters  do  not  menace  the  public  health,  since  they  do 
not  contain  the  specific  infections  of  disease.  (Tan- 
nery wastes  may  contain  anthrax  bacilli).  In  fact, 
some  of  the  processes  are  such  that  the  wastes  are 
quite  inimical  to  the  existence  of  disease  germs.  In 
some  cases  it  is  practicable  to  treat  the  wastes  so  that 
off'ensive  conditions  in  a  stream  may  be  in  part  or 
wholly  relieved,  but  for  certain  industries  such  treat- 
ment of  the  wastes  is  prohibitively  expensive. 

Enjoining  industries  against  causing  objectionable 
stream  pollution  may,  and  in  some  instances  actually 
has,  necessitated  the  shutting  down  of  works.  It  is 
conceivable,  in  the  case  of  large  industries  upon  which 
are  dependent  a  considerable  population,  that  an  or  ler 
to  cease  stream  pollution,  which  is  virtually  an  ordes' 
to  shut  down  the  works,  might  result  in  great  haid 
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ship  without  adequate  returns  accruing  from  the  clean- 
er conditions  of  the  stream.  There  may  be  instances, 
therefore,  where  a  Hmited  few  of  the  streams  of  the 
country  may  legitimately  be  turned  over  to  the  manu- 
facturing interests.  Now  that  the  stream  pollution 
problem  has  become  more  acutely  an  issue  and  t'le 
disadvantages  of  filthy  streams  are  better  understood, 
it   would    not   seem    wise   to   permit    waste-producing 


industries  to  be  located  upon  any  but  very  large 
streams  which  have  an  ample  volume  to  dilute  tht 
wastes  to  an  inoffensive  condition.  That  is  to  say,  the 
streams  which  are  now  clean  should  be  maintained 
clean,  for  the  reason  that  we  have  an  ample  number  of 
large  streams  which  can  effectually  take  care  of  wa.^tes 
from  waste-producing  industrial  plants  for  an  indefi- 
nite period  in  the  future. 


Typhoid  and  Paratyphoid  Along  the 

RicheHeu  River 

By  Theo.  J.  Lafreniere* 

DURING  January   and   February,  outbreaks   of  .St.  Johns  and  Iberville,  where  the  first  cases  ap- 

typhoid  and   paratyphoid   fever  occurred   in  jieared,   are   situated   on   each   side   of  the   river,   and 

10    of    the    14    municipalities    bordering    the  Rouses'  Point,  22  miles  above,  is  the  first  town  on  the 

Richelieu  River.  The  outbreaks  have  not  river.  Twelve  and  18  miles  above  St.  Johns,  there 
been  severe,  although  the  number  of  cases  has  been  are  two  small  towns  having  no  sewerage  systems 
rather  large,  the  death  rate  being  low  for  a  paraty-  which  are  connected  with  the  river  by  small  streams 
phoid  epidemic.  Several  cases  of  true  typhoid  and  flowing  into  the  Richelieu.  No  typhoid  cases  occur- 
paratyphoid  have  been  reported  and  checked  by  the  red  in  those  towns  in  December,  1913,  and  January, 
agglutination  test,  but  in  two  municipalities,  the  synip-  1914.  One  of  Iberville's  sewer  outlets  is  a  very  short 
toms  would  indicate  severe  intestinal  troubles  only,  distance  below  St.  John's  water  intake,  on  the  other 
Paratyphoid  is  not  a  reportable  disease  in  the  Pro-  side  of  the  river,  and  it  is  possible  that  frazil  ice  which 
vince  of  Quebec,  and  the  Board  of  Health  became  ^°^^^  ^'^ove  the  rapids  immediately  below  St.  Johns 
aware  of  the  conditions  along  the  Richelieu  River,  m<ght  have  caused  the  sewage  from  Iberville  to  flow 
through  the  examination  of  the  water-supply  of  «"  the  St.  Johns  side  and  contaminate  the  water  intake. 
Chambly  Canton.  On  February  26,  complaints  were  During  the  first  week  of  March,  all  the  municipah-- 
made,  that  the  carcase  of  a  dead  animal  had  been  t'^s  were  notified  that  the  water  should  be  boiled,  and 
thrown  over  the  water  intake  of  that  town,  and  the  ^^e  towns  have  already  installed  temporary  plants  to 
inspection  revealed  that  intestinal  troubles  were  pre-  treat  the  water  with  chloride  of  lime.  The  epidemic  is 
valent  in  the  town.  Inspectors  were  immediately  sent  "ow  (March  30)  under  control,  and  at  its  next  meet- 
to  the  various  towns  bordering  the  river,  above  and  '"S  the  Board  of  Health  will  decide  what  measures 
below  Chambly  Canton,  and  it  was  discovered  that  in  fhould  be  taken  to  prevent  similar  outbreaks  in  the 
8  municipaHties  there  had  been  numerous  cases  of  'titure.  It  is  expected  that  rapid  filtration  will  be  re- 
typhoid  and  paratyphoid,  since  January,  1914.  The  q"i'"ea  for  the  largest  water-supplies,  and  chlonnation 
outbreaks  having  started  one  and  two  months  before  ^or  the  others.  Paratyphoid  will  probably  be  added  to 
the  inspections  were  made,  and  the  character  of  the  ^"^.^'^^  °'  reportable  diseases. 

disease  being  mild,  it  has  been  difficult  to  obtain  exact  ,    ^^e   water  of  the   Richelieu   River   has   been  an- 

data  on   the  first   cases.     However,   the   information  ^lyzed  repeatedly  since  1909,  and  the  results  sent  to 

secured,  given  briefly  in  the  table  below,  shows  clearlv  '"o^t  of  the  municipalities.    The  river  is  contaminated 

that  the  outbreaks  have  been  caused  by  the  river  watef.  ^Y,  the  sewage  of  the  bordering  towns,  and  above  St. 

Johns,  B.  Coll  IS  present  in  1  c.c.    The  bacterial  count, 

TYPHOID  AND  PARATYPHOID  IN  TOWNS  ON  THE  RICHELIEU  however,  is  relatively  low. 

RIVER,  WITH  SOURCES  OF  WATER-SUPPLY  The  powers  granted  to  the  Board  by  the  Quebec 

Popu-        caseaof  Public  Health  Act,  of  1900,  are  not  retroactive,  and  it 

Town     •  'mT'Typhoid'Thoid    Deathst  Ky"    ""Trca^st'"  's  necessary  to  proceed  under  the  general  clause  for 

st  Johns       5900       14         260          :i     River         .ird  week  Dec.  niiisances,  which  is  rather  general,  to  force  the  older 

w^f/e^L       '330'       -i-         S         ■:;.  ""Kwev        "^r^eeiPDec.  towns  to  improve  their  water-supplies.     However,  no 

Chambly  trouble  is  anticipated  from  the  towns  on  the  Richelieu 

Canton           860           2               20              1       Rivei             4th    week    Dec.  r,  •                t?        •            •          tvt 

Chambly  Rivcr. — Engineering  News. 

liassin  900  3  25  4       Kivci  4th    week    Dec.  

Beloell*             1500       ■  ■•      Springs        4th    week    Dec.  ^            c  i.u        •         1      4.  1        j                   ^     •     iU             11  1 

St  Hiiaire     1300        Springs         One  of  the  Simplest  hard  ccmcuts  IS  the  Well  known 

.St.  Charles     890   a  few        35         ...    River         2nd ^and  3rd  week  mixture  of  litharge  and  glycerin  made  to  a  Stiff  pa.ste. 

St.  Marc        950   a  few        25         ...    Springs  and  It  sets  hard  as  a  rock  and  is  oil  proof.     A  solution  of 

river        2nd^and  3rd  week  ^^^^^^  ^^^^^  ^^^^^  ^^.j^j^  powdcred  calcium  carbonate 

St.  Antoine     1400                      numerous     ...      River             2nd  and  3rd  week  sCrvCS  the  SamC   purpoSC.      A   mixture   of  boilcd   liuSecd 

St.  Denis       730               numerous     2     River         2nd  and  3rd  week  oil  and  fire  clay  resists  acid  better  than  most  cements, 

.St   Ours        620      ..            2               Springs        ..:'!'".' though  sulphur  melted  with  glass  powdcr  is  also  rank- 

st!  Roch        820       i         ....        ■■■    Tubular  wells  cd  as  very  resistant  to  chemicals  in  general.    A  good 

sorei            8400       s          84         3     River         January  ^^^^^  ccmcut  is  made  bv  mixing  two  parts  of  mag- 

*The  Explosive   Works,   at   Beloeil,  use   river  water;   12  cases  among  npcjium    nvirif     niip    nart    of    maoTiPsinm    rhlnrirlp     nrvu- 

employees,   10   cases   have   been   discovered    among   families   having  private  "eSlUm    OXIQC,    OUC    pari    OI    magnCSlUm    cniOnOe,    poW - 

supplies  with  intake  in  the  river.     tFrom  typhoid  and  paratyphoid.  dcrcd    StOUC   tO   Suit   aS   filler   and   watcr   to    make   a    Stiff 

— ^ — -  paste.    Basic  magnesium  chloride  is  formed. — Scienti- 

•Tho  author,  Mr.  Lafreniere,  (Montreal)  is  Sanitary  Engineer  to  the  (■„    &,^^-,„„„ 

Board  of  Health  of  the  ProTince  of  Quebec.  UC  American. 


5»4 


THE     CONTRACT     RECORD 


Constructional  Features  of  the  Herald  Building 

at  Calgary 

(Contributed  by  the  Calgary  Correspondent  of  the  Contract  Record) 


PROBABLY  the  most  notable  structure  erected 
in  Calgary  during  the  ])ast  year  is  the  ten- 
storey  office  building  completed  recently  for 
the  Herald  Publishing  Company,  one  of  the 
])roperties  of  the  Southam  Estate.  In  its  architectural 
beauty  and  excellent  planning  the  building  is  particu- 
larly notable,  besides  being  the  tallest  office  building 
between  Winnipeg  and  Vancouver,  as  well  as  one  of 
the  tallest  reinforced  concrete  structures  in  the  Do- 
minion. The  building  occupies  a  site  on  the  corner 
of  First  Street  West  and  Seventh  Avenue,  diagonally 
oi^posite  the  store  of  the  Hudson's  Bay  Company.     As 


fliiiflii 


The  Herald  Building,  Calgary. 

land  values  are  already  very  high  at  this  point  and  are 
steadily  increasin^^  an  effort  has  been  made  to  gain 
more  than  the  ordinary  amount  of  rentable  area  with- 
out sacrificing  the  essential  conveniences  of  the  mod- 
ern office  building.  The  plot  of  ground  is  100  ft.  by 
130  ft.  and  of  this  area  the  present  structure  covers  a 
plot  100  ft.  by  92  ft.  only.  The  three  lower  floors 
cover  the  entire  area  built  upon,  but  above  the  third 
floor  the  building  is  L-shaped,  providing  a  light  well 
50  feet  by  60  feet  for  the  future  addition,  28  ft.  by  100 
ft.,  necessary  to  utilize  the  total  area  of  the  lot.  The 
owners  have  occupied  portions  of  the  basement  and 
three  lower  floors  for  the  publication  of  their  daily 
newspaper,  and  in  addition  there  are  two  stores  on  the 
ground  Hoor  and  22  offices  on  the  second  and  third 
floors.  There  are  seventeen  offices  on  each  of  the  up- 
per seven  floors,  making  a  total  of  141  offices  for  rent. 
In  the  event  of  so  great  an  increase  in  land  values  as 
to  render  the  land  tax  on  the  publication  of  their  news- 
paper prohibitive,  the  owners  anticipate  vacating  the 


building  for  publishing  purposes,  and  to  this  end  the 
beams  and  floors  are  so  arranged  in  the  ground  floor 
as  to  permit  alteration  for  a  minimum  cost. 

The  construction  throughout  is  of  reinforced  con- 
crete, except  certain  beams  and  floors  in  the  lower 
storeys,  and  the  exterior  walls  are  of  brick.  The 
street  elevations  are  designed  in  the  style  of  ICnglisIi 
Gothic,  modified  to  suit  the  type  of  building,  the 
mfisses  being  faced  with  a  light  brown  tapestry  brick, 
with  terra  cotta  details  and  trimmings  in  buff.  The 
rear  and  light  court  walls  are  all  faced  with  white 
hollow  brick.  All  exterior  walls  are  backed  with  8 
inches  of  common  brick.  The  top  of  the  i)arapct  is 
132  feet  above  the  street  grade  and  there  are  a  ])ent- 
hoiise  and  observation  tower  rising  another  25  feet 
above  the  parapet.  The  total  height  from  footings  to 
top  of  tower  is  172  feet.    The  reinforced  concrete  de- 


Typlcal  office  Door  plan,  Herald  Building,  Calgary. 

sign  was  made  by  the  Corrugated  Bar  Company,  of 
St.  Louis,  who  supplied  the  steel.  In  general  the  col- 
umns are  spaced  12  ft.  by  13  ft.,  there  being  a  total  of 
48  columns  in  the  typical  floors.  The  framing  is  the 
beam  and  girder  construction  with  "Corr-Tyle"  floors 
in  part  and  solid  slabs  in  the  balance  of  the  floor  sys- 
tem. A  total  of  4,700  yards  of  concrete  were  placed, 
with  300  tons  of  reinforcing  steel.  The  aggregate 
used  was  an  excellently  well  graded  river  gravel.  The 
contractors,  in  placing  this  amount  of  concrete,  used  a 
one-cubic-yard  Smith  mixer,  discharging  into  an  Ins- 
ley  hoisting  bucket,  thence  into  an  Insley  hopper, 
whence  it  was  carted  to  the  forms  in  wheelbarrows, 
tile  maximum  distance  being  about  90  feet. 

The  Herald  Publishing  Company  occupy  about  16,- 
000  square  feet  of  floor  s£ace  in  the  three  lower  floors 
and  the  basement.  In  order  to  accommodate  the  press 
in  the  basement,  it  has  been  necessary  to  raise  the 
level  of  the  ground  floor  over  an  area  of  about  half 
the  building,  and  so  as  to  change  the  floor  level  to  the 
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street  level,  if  necessary,  the  whole  of  this  floor  is  ear- 
ned on  steel  beams,  with  laminated  wooden  floors, 
supported  on  brackets  on  the  columns.  1  he  press  is 
the  largest  in  Western  Canada,  and  has  a  capacity  of 
30,000  32-page  papers  an  hour.  The  mailing  depart- 
ment is  also  in  the  basement  and  is  served  ironi  the 
press  by  a  conveyor.  The  editorial  offices  are  on  the 
second  floor,  together  with  private  brancii  teleplionc 
exchange,  telegraph  office,  librar)',  and  laxaiones. 
The  comi^osing  room  is  situated  on  tlie  tiiird  floor, 
where,  in  addition  to  the  linotypes,  are  a  rolling  ma- 
chine, three  pneumatic  steam  tables,  double  pump 
metal  pot  with  two  casting  bo.xes,  and  a  plate  hnisliing 
machine  capable  of  handling  si.\  plates  a  minute.  Copy 
is  carried  trt)m  the  editorial  rooms  to  tiie  composing 
rooms  by  pneumatic  tubes,  and  the  finished  plates  are 
carried  to  the  pressroom  by  a  hydrau'.ic  lift.  On  the 
ground  floor  there  are  two  stores,  one  of  2,b00  sq.  ft., 
and  another  of  800  sq.  ft.  On  each  of  the  typical  floors 
there  are  seventeen  offices,  aggregating  4,200  sq.  ft., 
or  GJyi  jier  cent,  of  the  total  floor  area,  6,200  sq.  ft. 
There  is  a  total  of  80,000  sq.  ft.  in  the  building,  in- 
cluding basement  and  sidewalk  \aults,  of  which  some 
65,000  sq.  ft.  are  revenue-producing,  practically  80 
per  cent.  Three  elevators  serve  the  building,  which  is 
in  the  proportion  of  one  car  to  each  25,000  sq.  ft.  The 
entrance  lobby  and  elevator  lobbies  are  finished  in 
marble,  while  the  corridors  have  6-foot  cream  terra 
cotta  wainscotting,  with  plaster  walls  above.  The 
floors  of  all  corridors  and  lobbies  are  terrazzo,  while 
the  office  floors  are  maple.  The  interior  trim  is  white 
oak.  On  each  floor  there  is  a  toilet,  a  vault  with  pri- 
vate safety  deposit  boxes  and  a  mail  chute.  Each 
office  is  supplied  with  hot  and  cold  water,  filtered 
drinking  water,  and  there  are  outlets  also  for  gas  and 
for  compressed  air  for  the  use  of  physicians  and  den- 
tists, besides  outlets  for  the  vacuum-cleaning  system. 

The  building  is  heated  by  a  Webster  modulating 
low  pressure  steam  heating  system,  supplied  by  two 
125  h.p.  return  tubular  boilers,  gas-fired,  with  two 
Burnham  boiler  feed  pumps  cross-connected  to  one 
cast  iron  receiver,  and  two  liurnham  vacuum  pumps. 
The  premises  of  the  owners  are  mechanically  venti- 
lated, requiring  an  air  washer  with  a  capacity  of  15,- 
000  cu.  ft.,  with  centrifugal  pump  driven  by  a  3  h.p. 
motor,  and  with  one  54-inch  intake  fan,  and  one  42- 
inch  exhaust  fan,  manufactured  by  the  American 
Blower  Company.  The  press  room  is  ventilated  by 
one  36-inch  disk  fan.  The  water  filter  is  a  50-incli 
Roberts  filter,  having  a  capacity  of  3,300  gallons  an 
hour.  The  vacuum-cleaning  system  was  installed  by 
the  Tuec  Company,  Limited,  and  has  one  4-inch  main. 
The  elevators  have  cars  6  ft.  square,  with  a  normal  ex- 
press speed  of  550  ft.  a  minute,  and  are  electrically- 
driven,  Otis  Fensom  elevators.  One  machine  runs  to 
the  basement  and  two  run  to  the  observation  tower. 
Provision  has  been  made  for  installing  a  fourth  car 
in  this  battery,  in  case  the  building  is  enlarged  as  out- 
lined above,  by  removable  slabs  over  the  shaft.  The 
large  amount  of  power  required  has  necessitated  a 
transformer  station  in  the  basement.  \  high  pressure 
fire  system  using  a  Fairbanks-Morse  motor-driven 
pump,  with  automatic  control,  and  a  working  pres- 
sure of  90  lbs.  per  sq.  in.,  has  also  been  installed. 

The  general  contractors  were  Fyshe,  McNeill,  Mar- 
tin, Trainer,  Limited,  of  Calgary.  Other  contracts 
were  as  follows:  l^lumbing,  heating,  and  ventilating — 
H.  Kelly  &  Company.  Limited,  Calgary;  electrical 
work — L.  K.  Comstock  &  Company,  Limited,  Toron- 
to and  Calgary ;  plastering — J.  A.  H.  Lake  Estate,  Cal- 


gary ;  ornamental  iron — Alberta  Onamental  Iron 
Works,  Limited,  Redcliffe,  Alta. ;  interior  woodwork 
— Emil  Carlson,  Minneapolis;  sheet  metal  work  and 
rooting — D.  R.  Foulds,  Limited,  Calgary ;  hollow 
metal  windows — A.  B.  Ormsby,  Limited,  Toronto; 
floors  and  marble  work — Flesher  Marble  &  Tile  Com- 
pany, Limited,  Calgary.  The  architects  were  Messrs. 
David  R.  Brown  &.  Hugh  V'allance,  Montreal,  for 
whom  Mr.  A.  E.  il.  Hersche!  is  the  Calgary  repre- 
sentative. 


Methods  and  Costs  of  Encasing  Steel  Struc- 
tures in  Concrete  to  Prevent  Cprrosion 

TA\'0  methods  of  encasing  steel  structures  in  con- 
crete, namely  encasement  by  pouring- and  en- 
casement by   cement  guns,  are   discussed   in 
one  of  the  appendixes  of  the  report  of  the 
Committee  on  Steel  Structures  of  the  American  Rail- 
way Engineering  Association.     The  report  states : 

(1)  If  the  floor  is  protected  by  concrete  encasement 
where  traffic  is  heavy  and  ordinary  plank  floors  rapid- 
poured  in  place,  the  cost  will  be  approximately  25  cents 
per  square  foot  for  an  envelope  3  inches  thick. 

(2)  Encasement  3  inches  thick  placed  by  cement 
gun  will  cost  approximately  23  cents  per  square  foot. 

Specific  samples  of  concrete  encasement  work  are 
quoted  as  follows  from  W.  F.  Jordan,  manager  Grand 
Central  Terminal  Improvements,  New  York  Central  & 
Hudson  River  R.  R.,  and  from  G.  E.  Tebbetts,  Bridge 
Engineer,  Kansas  City  Terminal  Railway : 

Grand  Central  Terminal 

The  cement  gun  is  being  used  at  the  Grand  Central 
Terminal  for  fireproofing  and  protecting  a  part  of  the 
steel  structure.  The  yard  is  in  two  storeys,  the  upper 
tracks  being  supported  on  a  steel  structure  with  con- 
crete jack-arches.  It  was  necessary  to  get  the  upper 
tracks  in  service  at  an  early  date,  so  the  fireproofing 
of  the  exposed  parts  of  the  steel  below  the  pack-arches 
was  not  done  at  the  time  the  floor  was  built. 

The  lower  parts  of  the  beams,  the  girders  and  col- 
umns are  now  being  fireproofed  with  the  cement  gun, 
using  a  minimum  thickness  of  2  ins. ;  the  average  thick- 
ness is  from  2^^  to  3  ins.,  as  in  the  angles  and  around 
the  stif?eners  there  is  generally  more  than  the  mini- 
mum thickness. 

The  fireproofing  is  reinforced  with  a  wire  mesh. 
iy2  xlyi  ins.  of  No.  12  wires;  this  is  attached  to  .;4-in. 
rods,  which  are  bent  around  the  steel  and  fastened  to  it. 

The  mixture  has  generally  been  1  to  3,  but  in  cool 
weather,  and  where  the  steel  is  subject  to  vibrations 
from  the  trains  running  on  it.  a  1  to  2  mixture  is  found 
to  be  more  economical,  as  it  is  not  as  likely  to  drop 
oflf.  It  is  necessary  with  this  machine  to  use  fine  sand, 
as  sand  with  pebbles  in  it  clogs  the  hose ;  all  of  the 
sand,  therefore,  has  to  be  carefully  screened. 

We  find  that  a  cubic  foot  of  1  to  3  mixture,  when 
weighed  in  a  box  of  1  cu.  ft.  capacity  after  being  mod- 
erately shaken  down,  weighs  93  lbs. ;  if  this  mixture  is 
wet  and  applied  with  a  trowel,  after  setting  it  will 
weigh  127  lbs.  to  the  cubic  foot,  when  shot  through 
a  cement  gun  onto  a  steel  structure  and  set  up,  it 
weighs  144  lbs.  per  subic  foot.  From  this  one  gets 
an  idea  of  the  density  of  the  fireproofing  made  with 
this  apparatus. 

In  applying  the  mixture  of  sand  and*  cement  with 
the  cement  gun  from  20  to  25  per  cent,  of  it  is  lost 
Some  bounces  off  as  it  strikes  the  structure,  some  is 
shot  by  the  steel  in  working  around  the  angles  and  to 
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get  a  smooth  surface  the  mason  scrapes  off  the  irregu- 
larities, and  to  get  a  good  surface  it  is  floated. 

The  labor  required  to  operate  one  machine  is  as 
follows :  1  foreman,  1  operator  of  the  machine,  1  noz- 
zleman,  2  masons  for  floating,  4  laborers  screening, 
mixing  and  charging  the  machines.  Carpenters  are 
used  when  necessary  to  erect  scaffolds. 

One  of  these  machines  uses  compressed  air  to  the 
amount  of  100  ft.  of  free  air  per  minute  at  a  pressure 
from  35  to  40  lbs.  The  hose  through  which  the  mix- 
ture is  conveyed  wears  out  quite  rapidly  and  renewals 
amount  to  about  $1  per  day.  We  have  averaged  cov- 
ering about  500  sq.  ft.  per  day  of  the  thickness  men- 
tioned above.  This  method  would  appear  to  give  an 
excellent  protection  for  the  steel.  The  material  is 
very  dense  and  the  method  of  application  such  that 
every  inch  of  the  structure  is  uniformly  protected. 
The  great  thickness  used  in  this  work  is  due  to  the 
municipal  laws  requiring  at  least  2  ins.  of  fire  pro- 
tection. 

Kansas  City  Terminals 

In  the  new  structures,  which  the  Kansas  City 
Terminal  Railway  Company  is  building,  the  encase- 
ment is  applied  in  the  majority  of  cases  by  use  of  the 
cement  gun.  This  machine  consists  essentially  of  a 
hopper  into  which  the  cementitious  materials,  made 
u])  of  1  part  Portland  cement  to  3  parts  dry  screened 
sand,  are  placed ;  a  hose  connected  to  the  bottom 
of  the  hopper,  through  which  the  mixture  is  forced  by 
air  pressure ;  a  nozzle  at  the  end  of  the  hose,  to  which 
another  hose  supplying  water  is  attached  for  hydrat- 
ing  the  materials.  At  the  end  of  the  hose  is  a  cylin- 
drical nozzle  having  an  annular  ring  at  its  base,  to 
which  the  hose  delivering  the  water  is  attached.  This 
water  is  delivered  inside  the  nozzle  in  the  form  of  a 
fine  spray,  through  which  the  materials  from  the  gun 
pass.  The  nozzle  is  made  of  brass,  and  to  prevent 
wear  on  the  nozzle  proper  a  rubber  lining  is  used. 
This  lining  can  be  replaced  whenever  necessary. 

Before  adopting  the  cement  gun,  the  claims  of  the 
company  selling  it  were  investigated  and  test  panels 
were  encased.  The  conclusion  reached  was  that  if 
the  cost  was  not  too  great,  it  would  solve  the  prob- 
lem of  encasement.  Comparative  estimates  made  are 
shown  below : 

Encasement  by  Pouring  in  Forms. — Encasement 
to  be  3  in.  in  thickness;  mixture  to  be  1 :2:4  concrete; 
reinforcement,  wire  mesh  and  bars. 

Stone,  1  cu.  yd.  at  $1.25 $1.25 

Unloading  1  cu.  yd.  at  20  cents ..        .20 

Loss  in  handling  at  5  per  cent 07 

Sand,  Y2  cu.  yd.  at  60  cents 30 

Unloading   J^    cu.   yd.   at   6c.    ...    -. 03 

Loss  in  handling  at  5  per  cent 02 

Cement,  IH  bbls.  at  $1.25 2.10 

Unloading  1J4   bbls.   at   5  cents 09 

Loss  in  sacks  at  5  per  cent 03 


Encasement  per  sq.  ft $0,216 

Mesh   No.  3  at  $0.06 018 

Bars,  No.  5,  at  $0.03 015 


Total $4.18 

1  cu.  yd.  equal  to  108  sq.  ft.,  3  in.  thick. 

Cost  of  material  per  sq.  ft $0,039 

Forms,  $1.63  B.  M.  at  $0.050 081 

Mixing  and   placing  at  $5.40  per   cu.   yd 050 

Insurance  on  payroll  at  5  per  cent 003 


$0,173 
Overhead  and  profit  at  8  per  cent.  -|-  15  per  cent.  = 

23  per  cent 04,-) 


Total  cost  per  sq.  ft $0,249 

Say,  25  cents  per  square  foot. 

Encasement  by  Use  of  Cement  Gun. — Encasement 
to  be  3  ins.  in  thickness;  mixture  1:3  mortar;  rein- 
forcement, wire  mesh  and  bars.  Average  number  of 
square  feet  covered  in  a  day  of  10  hours,  275  sq.  ft. 
Loss  due  to  gun  work,  20  per  cent.  Loss  due  to 
handling  sand,  30  per  cent.  Quantity  of  sand  used  in 
placing  275  sq.  ft.  3  ins.  thick,  4  cu.  yds. 

Sand,  4  cu.  yds.   at  $0.60 $2.40 

Unloading  and   screening  4  yds.   at  $2.51    1.00 

Cement,  514  bbls.  at  $1.25 6.8s 

Unloading  5^    bbls.   at  $0.15 8:J 

Loss  in   sacks  at  5  per  cent II 

Water,  per   day 15 

Gasoline   for   compressor,   12   gals,   at   $0.15J^    1.86 

Oil  waste  and  handling  per  day CU 


$13.8:1 

1   foreman,   10   hrs.,  at  37.5   cents $3.7.'j 

1  finisher,  10  hrs.,  at  35  cents 3.50 

1  nozzlenian,  10  hrs.,  at  32.5  cents 3.25 

1  gunman,  10  hrs.,  at  30  cents 3.00 

3  laborers,  10  hrs.,  at  22.5  cents 4.50 

1  boy,  10  hrs.,  at   12^   cents 1.25 


$19.2.-1 


Kepairs,   etc.,   per   day .$2.00 

Scaffolding    for    275    sq.    ft.    at    $0.15 4.13 


Interest  on  gun,  $:i,000  at  5  per  cent. 
Insurance  on  payroll  at  5  per  cent.    . 


.$0 

.41 
.97 

0. 

13 

1. 

38 

Total $40.59 

Overhead   and   profit   8    per   cent    and   25   per   cent  = 

'.V.\  per  cent 13.53 


Cost  of  encasement $54.12 

Cost  per  sq.  f t $0 .  1968 

Mesh  No.  3,  per  sq.  ft.  at  $0.06 018 

Bars,   No.  5,  per  sq.   ft.  at  $0.03 015 


Cost  per  sq.  ft.  of  encasement  =  $0.S16. 


$0 . 2298 
Say,  2;t  cents  per  square  foot. 

A  comparison  of  the  above  shows  a  saving  of  2 
cents  per  square  foot  in  favor  of  the  gun  work  over 
the  poured  encasement,  and  it  might  be  stated  thai 
since  this  estimate  was  made  w-e  have  received  bids 
on  actual  work  that  check  very  closely  with  the  above. 

The  steel  work  to  be  encased  was  designed  with 
open  holes  11-16  in.  in  diameter  in  webs,  stiffeners 
and  flanges,  so  that  in  placing  and  attaching  the  re- 
inforcement there  would  be  ample  provision  for  rigid 
attachment  to  the  structure.  In  attaching  reintorcc- 
ment  to  girder  webs  and  other  large  surfaces,  the  bars 
were  placed  on  small  V-shaped  iron  saddles  and  wired 
through  the  webs  to  each  other.  On  flanges  the  rods 
were  run  through  steel  eyebolts  attached  to  the  lower 
flange,  the  mesh  being  attached  to  the  bars  by  wiring. 
At  the  junction  of  the  concrete  encasement  with  the 
floor,  which  is  also  of  concrete,  a  splice  was  provided 
by  use  of  mesh  placed  in  the  floor  previously  cast, 
this  splice  being  four  inches  in  width.  Fig.  1  shows 
typical  method  of  attaching  reinforcement  to  girders. 

The  steel  girders  were  shipped  from  the  shops  with 
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a  shop  coat  of  linseed  oil,  which  was  removed  by  the 
use  of  a  caustic  soda  wash  before  encasement  was 
started.  All  rust  spots  were  removed  with  a  wire 
brush. 

Our  experience  has  shown  that  the  1 :3  mixture 
placed  in  the  gun  gives  a  resulting  mortar  of  approxi- 
mately 1 :2yz,  this  change  being  due  to  loss  of  sand. 
The  sand  must  be  nearly  dry,  the  dryer  the  better,  a 
mi.Kture  of  coarse  and  fine  grains  giving  better  re- 
sults with  considerably  less  loss,  than  either  the 
coarse  or  fine  alone. 

The  sand  must  be  screened  as  particles  over  ^  in. 
in  diameter  clog  the  gun  and  cause  serious  delays. 

The  compressor  sliould  be  a  machine  of  very  ample 


capacity  and  an  intermediate  air  storage  tank  is  an 
advantage. 

It  was  found  that  it  was  very  difficult  to  encase  the 
lower  flange  of  a  girder,  especially  so  the  lower  face, 
and  in  our  work  we  cast  this  portion  in  quite  a  few 
cases. 

It  wa.s  also  a  difficult  proposition  to  get  a  good, 
clean  job  around  stififeners  and  sidewalk  bracket  mem- 
bers. 0\\  the  brackets  V-shajied  forms  were  made 
and  used  as  a  backing  for  the  gun  work.  As  to  finish, 
the  appearance  is  fairly  good,  tiiough  far  from  the 
smooth,  even  lines  of  cast  work  and  a  great  deal  de- 
pends upon  the  finisher  as  to  the  final  appearance. 


The  New  Courthouse  at  Vernon,  B.  C,  and 

Other  Structures 


Among  the  number  of  important  constructional 
undertakings  in  British  Columbia  for  which  the  well- 
known  Vancouver  and  Victoria  firm  of  Thos.  Hooper 
has  acted  in  an  architectural  capacity  is  the  new  Court 
House  at  Vernon  upon  which  the  work  of  construction 
is  now  rapidly  approaching  completion.  This  build- 
ing, consisting  of  four  floors,  occupies  a  commanding 
situation  at  the  corner  of  Mara  Avenue,  Barnard 
Avenue  and  Eighth  Street  facing  west,  with  the  main 
entrance  on  Mara  Avenue.  Tiie  treatment  followed  in 
the  design  is  Columar  Ionic  with  a  dignified  main  en- 
trance portico  paved  with  marble  squares.  The  con- 
struction consists  of  reinforced  concrete  for  the  col- 
umns and  floors,  with  exterior  facing  of  local  granite, 
the  pitched  roof  and  cresting  of  pediment  being  covered 
with  copper.  The  pedestals  at  each  side  of  the  main 
entrance  steps  are  surmounted  by  cast  bronze  candela- 
bra. The  provincial  coat  of  arms  has  been  placed  over 
the  main  doorway,  the  doorway  itself  being  of  oak 
suitably  carved.  Marble  wainscotting  and  terrazzo 
floors  are  features  of  the  vestibule  and  corridors.  The 
interior  finish  generally  is  executed  in  fir.     The  most 


outstanding  feature  of  the  interior  design  is  the  Su- 
preme Court  room  which  measures  50  x  75  feet  over  the 
galleries.  This,  apartment  has  panelled  wainscotting 
to  the  height  of  the  galleries  and  is  treated  with  pilas- 
ters extending  from  floor  to  ceiling,  the  latter  being 
heavily  enriched  with  plaster  work  enclosing  three 
large  leaded  lights.  The  fittings  generally  are  of  oak 
to  the  architects'  design.  Especially  designed  lead- 
work  has  been  used  in  the  windows  of  the  staircase, 
court  room  and  all  doors  having  access  from  the  corri- 
dors. The  heating  is  on  the  Webster  Modulating  Sys- 
tem. In  the  basement  of  the  building  are  the  coroners' 
room  and  sheriffs'  office,  police  headquarters  and  offices 
in  connection  therewith,  guard  room,  cell  room,  jani 
tor's  quarters,  storage  vault  and  heating  chamber.  The 
main  floor  is  occupied  by  the  offices  of  the  government 
agent,  assessors,  commissioners,  inspectors  and  re- 
cords. The  second  floor  is  approached  by  a  wide  cor- 
ridor and  the  main  staircase.  Situated  on  this  floor 
are  the  Supreme  Court  room  and  tooms  for  the  judges, 
barristers,  jury  and  witnesses,  as  well  as  the  horticul- 
tural hall,  a  spacious  apartment  measuring  70  x  Z2  feet. 


r-lV): 


*""     "%*># 


New  courthouse  at  Vernon,  B.  C,  now  Hearing  completion.    Architect :  Mr.  Thos.  Hooper,  Vancouver. 
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A  considerable  portion  of  the  space  on  the  third  Hoor 
is  taken  iip  with  pubhc  galleries  extending  around  three 
sides  of  the  Coprt  Room.  The  remainder  of  this  floor 
has  been  reserved  for  future  use.'  Altogether  the  Ver- 
non Court  House  may  we'.l  be  described  as  a  structure 
which  in  its  utiUtarian  qualities  and  general  architec- 
tural treatment  admirably  fulfills  the  requirements  of  a 
public  building  of  this  class. 

Another  outstanding  project  for  whicli  designs  have 
been  prepared  by  the  same  lirm  is  the  proposed  wharl 
and  factory  buildings  for  the  Royal  Crown  Soaps, 
Limited,  which  will  be  situated  adjoining  the  Canadian 
Pacific  Railway  tracks  on  JJurrard  Inlet  above  the  Sec- 
ond Nan-ows.  I'lans  for  the  wharf,  which  will  have  a 
frontage  of  125  feet  and  a  depth  of  160  feet  are  now  in 
the  hands  of  the  Vancouver  liari)or  Commissioners 
for  approval.  In  the  construction  of  the  wharf  rein- 
forced concrete  will  be  used  in  the  form  of  slotted  piles 
set  in  the  rock  bed  of  the  Inlet  and  tied  back  to  con- 
crete anchor  beams  placed  in  the  earth  hll.  Reinforced 
concrete  panels  will  be  placed  between  the  piles  with 
concrete  capping  all  around  the  water  front.  Timber 
fender  piles  and  waylands  will  also  be  placed  on  the 
outer  edge  of  the  wharf,  the  centre  area  of  which  will 
be  covered  with  a  reinforced  concrete  slab.  A  subway 
will  lead  from  the  wharf  under  the  Canadian  Pacific 
Railway  tracks  to  the  proposed  factory  building,  and 
plans  of  this  subway  have  been  submitted  to  the  rail- 
way company  for  approval.  The  length  of  the  subway 
is  about  100  feet,  and  the  interior  dimensions  are  10 
feet  wide  by  8  feet  in  height.  It  has  been  designed  in 
accordance  with  the  standard  set  by  the  Canadian  Paci- 
fic Railway  for  subways  of  this  size  with  floor  and  walls 
of  concrete  and  the  roof  reinforced  with  heavy  steel. 
Piles  will  be  driven  as  required  under  the  footings  to 
secure  a  solid  foundation  and  the  subway  will  be  con- 
tinued on  to  the  wharf  for  a  distance  of  80  feet  for  ship- 
ping purposes. 

Designs  were  recently  prepared  by  the  firm  of  Thos. 
Hooper  for  two  four-room  schools  which  will  be  erected 
in  the  Fraser  Valley,  at  Sardis  and  Rosedale,  for  the 
Chilliwack  Municipal  School  Board.  These  schools 
are  duplicate  structures  arranged  to  permit  of  future 
extensions  to  double  their  present  size.  The  interior 
plan  of  each  building  comprises  a  central  stairhall  witli 
school  rooms  opening  directly  from  this  hall  and  also 
accessible  through  cloak  rooms.  The  second  floor 
contains  teachers'  rooms  and  lavatories,  while  in  the 
basement  are  the  childrens'  playrooms,  lavatories  and 
heating  chamber.  The  basement  is  of  concrete  and 
frame  construction  is  used  for  the  superstructure,  with 
shingles  for  the  roofing.  Each  building  has  ventilat- 
ing fleche  of  wood  and  sheet  metal,  and  is  provided 
with  rear  fire  escape  stairs.  The  walls  and  ceilings  of 
the  interior  are  plastered  and  all  interior  finish  con- 
sists of  B.C.  fir.  The  fittings  throughout  are  all  of  the 
most  modern  description. 

A  most  successful  example  of  the  firm's  work  in 
the  field  of  residential  architectural  is  a  dwelling  re- 
cently designed  for  Mr.  Geo.  E.  Winter  in  which  the 
style  is  an  adaption  of  half  timber  work  to  Colonial 
requirements.  This  house  is  being  erected  on  an  at- 
tractive site  in  West  Point  Grey  where  on  account  of 
a  rapid  fall  to  the  north  an  opportunity  has  presented 
itself  for  laying  out  the  grounds  in  terraces.  The  main 
walls  of  the  building  will  be  of  frame  con.struction 
covered  with  shingles  and  concrete  will  be  used  for 
the  basement  walls.  Shingles  will  also  be  employed 
for  the  roofing.  The  ground  floor  contains  the  living 
room,  dining  room  and  breakfast  room,  the  latter  open- 


ing to  a  wide  verandah  overlooking  English  Bay.  The 
main  entrance  is  on  Second  Avenue,  with  the  den, 
lavatory,  stairhall,  kitclien  and  serving  hall  also  on  the 
ground  floor.  On  the  second  floor  are  situated  live 
bedrooms  two  having  sleeping  porches  facing  the  Bay. 
The  main  stairway  continues  up  to  the  attic  floor. 
The  basement  is  occupied  in  the  rear  by  the  laundry 
and  hot  water  heating  apparatus.  Fir  is  used  as  in- 
terior trim,  tiie  hall,  staircase  and  main  apartments  on 
the  ground  floor  being  fitted  with  panelled  wainscot- 
ting  of  this  material.  Leadwork  in  the  stairway  win- 
dows and  vestibule  doors  enhances  the  appearance  of 
the  downstairs  portion  of  the  interior.  The  l)uilding 
is  equipped  with  hardwood  floors. 


The  John  ver  Mehr  Engineering  Company,  Limit- 
ed, of  London,  Eng.,  and  Messrs.  Wm.  Cowlin  &  Son 
of  Bristol,  Eng.,  as  engineers  and  contractors  respec- 
tively, have  been  awarded  the  contract  for  the  con- 
struction of  a  duplicate  mechanical  filtration  plant  at 
Toronto  Island,  the  amount  of  their  tender  being  $1,- 
066,283!  Both  these  firms  have  offices  in  Toronto. 
Four  other  tenders  were  received  for  the  work,  the 
highest  of  which  was  $1,733,463.  The  accepted  tender 
])rovides  for  brick  and  concrete  buildings,  with  steel 
filters.  The  distinctive  feature  of  the  filter  proposed  is 
the  employment  of  a  gradually  moving  body  of  sand  as 
the  primary  or  roughing  filtration  medium,  which  elim- 
inates as  a  continuous  process  the  main  impurities 
from  the  water  prior  to  its  passage  through  the  final 
filtration  medium  or  stationary  sand. 


The  special  Commission  recently  appointed  by  the 
Dominion  Government  to  inquire  into  the  commercial 
feasibility  of  the  Georgian  Bay  Canal  scheme  consists 
of  Lieutenant-Col.  R.  S.  Meighen  and  Mr.  Edward 
Gohier,  of  Montreal;  and  Mr.  W.  Sandford  Evans,  ex- 
Mayor  of  Winnipeg.  The  Commission  will  begin  work 
immediately  according  to  an  announcement  made  by 
Hon.  Robert  Rogers,  Minister  of  Public  Works.  Cer- 
tain sections  of  the  canal  may  be  taken  up  and  reported 
u])on  as  to  their  economic  feasibility  before  the  issue 
of  a  report  upon  the  whole  scheme.  The  two  sections 
mentioned  are  one  from  Montreal  for  some  distance 
eastward,  and  the  section  from  tlie  h'rench  River  to 
Lake  Nipissing. 

Plans  have  been  prepared  by  Messrs.  Ohrt  and 
Ouistgood,  Danish  engineers,  for  a  submarine  tunnel 
nine  miles  long  to  connect  Denmark  and  Sweden.  The 
estimated  cost  is  about  $25,000,000.  The  tunnel  is  to 
be  part  of  a  new  railway  thirty  miles  long  along  the 
coast  of  the  island  Amager,  south  of  Copenhagen.  The 
greatest  depth  at  which  the  tunnel  will  run  will  be 
about  100  feet,  and  it  is  estimated  that  it  will  take  five 
years  to  build.  The  motive  power  for  traction  in  the 
tunnel  will  be  electricity.  The  tube  will  be  driven 
through  the  same  kind  of  stratum,  gray  chalk,  as  would 
a  tunnel  between  England  and  France. 


Standard  foundation  loads  adopted  by  the  bridge 
department  of  the  National  Transcontinental  Railway, 
allow  4  to  6  tons  per  square  foot  for  clay  in  thick  beds, 
always  dry;  on  clay,  moderately  dry.  2  to  4  tons;  on 
gravel  and  coarse  sand,  well  cemented.  8  to  10  tons ;  on 
compact,  well-cemented  sand,  4  to  6  tons ;  on  clean  dry 
sand,  2  to  4  tons.  Average  pile  loads  of  from  15  to  20 
tons  each  are  permitted.  Piles  are  driven  to  an  aver- 
age penetration  of  1  in.  in  the  last  few  blows  of  a  2.000- 
Ib.  hammer  falling  25  ft.  This  gives  a  calculated  safe 
bearing  load  of  25  tons. 


THE    CONTRACT     RECORD 


S»9 


The  New  Provincial  Law  Courts 

at  Winnipeg 


By  R.  L. 

THE  construction  of  the  new  l.avv  Courts  at  Win- 
nipeg is  progressing  rapidly.  The  work  was 
started  in  the  spring  of  1912  when  the  con 
tract  was  awarded  by  the  provincial  govern- 
ment to  the  National  Construction  Company,  Limited. 
The  building  stands  on  the  corner  of  Kennedy  Street 
and  Broadway,  and  forms  one  of  a  government  group. 
It  is  built  of  natural  Manitoba  stone,  secured  at  Tyn 
dal,  only  a  few  miles  from  W'innipeg,  and  has  a  base- 
ment and  three  storeys.  The  construction  is  of  steel, 
with  reinforced  concrete  floors  and  terra  cotta  brick 
partitions. 

There  are  three  entrances,  the  most  imposing  one 
facing  on  Kennedy  Street.  This  is  to  have  handsome 
equestrian  statues  on  either  side.  Heavy  columns  with 
Ionic  capitals  and  massive  pedestals,  mark  these  en- 
trances, one  on  Broadway  and  one  at  the  south-east 
corner.  A  dome-capped  tower  over  this  corner  relieves 
the  square  uniformity  of  the  building,  which  otherwise 
is  broken  only  by  its  massive  entrances. 

Entering  the  building,  one  is  impressed  by  the  high 
ceilings  and  spacious  corridors,  the  latter  being  finish- 
ed in  marble.  The  various  court-rooms,  lecture-rooms 
and  consulting-rooms,  are  large  and  airy,  being  well 
lighted  and  ventilated. 

The  library  is  on  the  third  floor  at  the  rear  end  of 
the  building.  The  Assize  Court  room  also  occupies 
considerable  space  on  this  floor.  A  private  telephone 
exchange  and  also  a  fire  alarm  equipment  are  provided. 

A  central  power-house  is  under  construction  for 
serving  the  various  government  buildings  in  this  vicin- 
ity with  light,  heat  and  water.  An  underground  tunnel 
will  convey  these  pipes  and  cables  to  the  different 
buildings. 

The  heating  system  is  forced  hot  water  and  the 
radiators  are  located  in  recesses  in  the  walls,  screened 
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from  view.  All  the  risers  are  concealed.  The  tem- 
perature is  under  thermostatic  control.  The  mechani- 
cal draft  ventilating  system  will  be  installed,  with  the 
necessary  washing  and  purifying  apparatus.  The  fans 
are  all  motor-driven,  through  silent  chain  drives.  A 
complete  vacuum-cleaning  system  is  provided,  witli 
plug  outlets  at  convenient  points.  The  lavatories  have 
fixtures  of  the  modern  design. 

Tlie  e'.ectric  wiring  and  conduit  system  will  be  of 
the  best  modern  practice.  All  piping  is  installed  in 
th^  concrete  floors.  Every  room  in  the  building  is  pro- 
vided with  a  side  wall  flush  switch,  for  controlling  the 
lights.  The  corridor  lights  are  controlled  at  the  dis- 
tribution cabinefs  on  each  floor,  and  a  master  set  of 
control  switches  is  placed  in  the  caretaker's  suite.    The 
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lixtuics  will  be  of  a  finish  and  design  to  harmoni/c 
with  the  hardware. 

When  completed,  the  new  Law  Courts  at  Winni- 
peg will  be  one  of  the  handsomest  and  most  modern 
buildings  in  Canada. 


New  Building  for  National  Trust  Company, 
Montreal 

Mr.  Kenneth  G.  Rea,  P.  R.  I.  B.  A.,  Montreal,  has 
designed  .a  new  building  for  the  National  Trust  Com- 
pany, Montreal.  It  will  be  situated  on  St.  James 
Street,  on  a  site  21  x  100  ft.,  and  will  have  foundations 
and  columns  of  sufificient  strength  to  carry  it  to  the 
regulation  height  limit  at  any  future  time.  The  struc- 
ture will  be  entirely  fireproof,  and  will  have  metal 
windows  and  wired  glass  on  Fortification  I-.ane.  The 
foundations  will  be  of  concrete.  The  front  will  be 
constructed  of  Argenteuil  granite,  and  the  walls  wains- 
cotted  in  Botticello  marble  to  a  height  of  15  feet,  with 
Caen  stone  cement  plaster  above  this. 

The  metal  grilles  to  the  elevator  enclosures,  stair- 
case balustrade,  safety  deposit  vault  enclosures,  and 
the  office  divisions  will  be  bronze  plated.  The  count- 
ers and  woodwork  will  be  of  mahogany.  The  main 
entrance  from  St.  James  Street  will  be  a  very  distinc- 
tive feature,  being  intermediate  between  the  basement 
and  main  floor,  with  a  handsome  marble  staircase  and 
balustrade  leading  up  and  down.    The  revolving  door 
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National  Tnut  Company's  proposed  building.    Front  elevation. 


AN  APPRECIATION. 
.\  i)rominent  contracting  engineer  of 
Western  Canada,  the  author  of  an  article 
published  in  a  recent  issue  of  the  Cemtracl 
Record,  expresses  his  appreciation  of  this 
journal  in  the  following  terms: 

"1  wish  to  thank  you  for  the  neat 
manner  in  which  the  press  work  was  done 
and  for  the  attractiveness  of  the  presenta- 
tion generally.  That  the  article  has  I)eeii 
read  is  evidenced  by  enquiries  received 
from  all  parts  of  Canada  asking  where  the 
machinery  was  obtained  and  for  similar 
information." 

The  Contract  Rec(jrd  is  the  rec(jgnizcd 
medium  of  the  engineering-contracting  in- 
terests. 


enclosure  as  well  as  the  door  itself  and  the  circular 
sliding  doors  to  shut  the  building  at  night,  will  be. of 
bronze. 

The  business  of  the  company  will  be  carried  on  on 
the  main  and  lower  floors,  the  two  upper  storeys  being 
rented  until  required  by  the  companj'  for  its  own  pur- 
poses in  the  future.  The  safety  deposit  vaults  will  be 
situated  in  the  middle  part  of  the  lower  floor.  There  is 
to  be  electric  lighting  and  steam  heating.  The  build- 
ing will  be  completed  and  ready  for  occupation  by  the 
first  of  May,  1915.  The  contract  has  been  awarded  to 
Messrs.  Norcross  Bros.,  Montreal. 


H.  A.  Gardner,  of  the  Institute  .of  Industrial  Re- 
search, Washington,  recommends  a  pigment  of  82  to 
88  per  cent,  of  red-lead  and  the  remainder  litharge,  as 
being  highly  inhibitive  of  corrosion,  and  more  accept- 
able than  any  other  for  general  painting  purposes. 
The  components  should  be  free,  from  nitrate  salts  and 
contain  less  than  0.5  per  cent,  of  total  impurities,  such 
as  copper,  silica,  or  iron.  The  red-lead  should  be 
bright  in  colour,  and  99.5  per  cent,  of  a  lot  should  pass 
a  200-mesh  screen.  Paints  made  from  this  mixture 
will  be  practically  free  from  hardening  in  a  package 
for  a  considerable  length  of  time,  and  less  expensive 
than  100  per  cent,  pure  red-lead  paints.  Excellent  re- 
sults have  been  obtained  in  painting  directly  over 
metals  surfaced  with  mill  scale,  especially  on  large 
structures ;  but  for  smaller  work  the  expense  of  remov- 
ing it  will  be  justified  by  the  good  results  obtained. 


The  problem  of  building  construction  in  India  is 
discussed  in  an  American  consular  report,  which  states 
that  one  of  the  most  significant  recent  developments 
in  connection  with  the  construction  of  large  buildings 
in  India  has  been  the  increasing  use  of  reinforced  con- 
crete. This  material  has  greatly  increased  economy 
in  recent  construction  of  buildings  in  India,  and  it  is 
said  that  it  is  cooler  and  more  sanitary  than  native  ma 
terial.  Building  operations  in  India  have  hitherto 
been  noted  for  undue  cost  and  unwieldy  construction. 
Many  houses  of  the  customary  type  fall  every  year 
during  the  heavy  rains  at  the  break  of  the  monsoon, 
a  fact  clearly  pointing  to  the  desirability  of  reinforced 
concrete  construction. 


The  contract  for  a  steel-rivetted  pressure  pipe  line 
for  the  Sooke  Lake  waterworks  system  has  been 
awarded  to  the  Burrard  Engineering  Company.  Van- 
couver, by  the  city  council  of. Victoria.  B.C.  The 
contract  is  worth  $324,000. 
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Three   Types   of    Fireproof    Building 

Construction 


By  Thos.  M 

FIREPROOF  buildings  can  be  divided  into  three 
general  types  of  construction.  The  first  type 
is  the  steel  frame  building,  in  which  structural 
steel  sections  are  utilized  to  carry  the  entire 
load  coming  upon  them,  these  sections  being  fireproof- 
ed  with  concrete  or  hollow  tile.  In  the  floor  construc- 
tion of  this  type  of  building  reinforced  concrete  slabs 
or  hollow  tile  arches  may  be  used.  Both  of  these  types 
of  slab  construction  have  given  satisfaction.  The  re- 
inforced concrete  slab  is  most  generally  recommended 
because  of  its  greater  fire  resisting  qualities,  and  be- 
cause it  forms  a  monoHthic  fireproofing  around  the 
steel  frame  of  the  building  without  any  of  the  joints 
which  occur  in  hollow  tile  construction.  If  the  joints 
of  the  hollow  tile  are  not  absolutely  tight  there  is  every 
likelihood  that  fire  would  penetrate  through  the  open 
joint  and  serious  damage  to  the  structural  steel  would 
result.  Another  point  in  favor  of  fireproofing  struc- 
tural steel  with  concrete  is  that  such  construction  pro- 
tects the  steel  from  rust.  This  type  of  steel  building  is 
the  most  expensive  of  the  fireproof  constructions,  but 
it  is  used  primarily  on  account  of  the  great  speed  which 
may  be  attained  in  erection.  Because  of  the  excessive 
cost  of  same,  many  owners  and  architects  have  been 
forced  to  use  reinforced  concrete,  a  type  of  fireproof 
construction  which  is  much  slower  to  erect  than  struc- 
tural steel,  usually  requiring  at  least  twice  the  time 
necessary  for  the  erection  of  the  said  structural  steel. 

Reinforced  Concrete  Buildings 

Another  type  of  fireproof  building  is  that  known  as 
reinforced  concrete.  In  this  type  of  construction, 
beams,  girders,  columns  and  slabs  are  formed  of  con- 
crete reinforced  with  various  types  of  patented,  de- 
formed bars,  cold  twisted  square  rods,  or  plain  round 
or  square  rods.  It  is  necessary  that  a  substantial  frame 
be  built  of  wood  or  metal  to  contain  and  support  the 
reinforced  concrete  columns,  girders,  beams  and  slabs 
until  such  time  as  they  are  so  thoroughly  set,  or  hard- 
ened, that  it  is  safe  to  remove  the  frame  structure  or 
forms,  as  this  is  generally  called.  This  necessitates  a 
slower  process  of  construction  than  can  be  obtained  by 
using  a  steel  frame  structure.  In  reinforced  concrete, 
the  columns  are  of  two  types,  viz.,  columns  reinforced 
with  longitudinal  rods  tied  together  at  intervals  with 
wire,  and  columns  reinforced  with  longitudinal  rods 
and  spirals,  the  longitudinal  rods  being  wired  to  the 
spirals.  The  beams  are  reinforced  with  rods  which  act 
in  tension  only,  and  the  strength  in  compression  is  de- 
veloped by  the  concrete  above  the  neutral  axis  of  the 
beams.  Slabs  are  reinforced  concrete,  utilizing  various 
types  of  reinforcement.  There  are  also  several  types 
of  flat  slab  construction  in  which  no  beams  or  girders 
are  ordinarily  used.  In  this  type  of  construction  it  is 
usually  necessary  that  columns  have  caps,  which  are 
required  to  give  additional  support  to  the  slab.  Addi- 
tional steel  is  placed  within  these  caps  extending  into 
the  column  and  radiating  from  the  column  into  the 
slabs.  There  are  various  arguments  favoring  the  use 
of  reinforced  concrete  construction,  chief  of  which  is 

"' I  "Chief  Engineer,  Canadian  standard  Concrete  Steel  Ccirfany,  Win 
nipeK, 
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that  it  is  considerably  cheaper  than  structural  steel 
construction.  One  argument  against  its  use  is  that 
speed  of  erection  is  very  much  slower  than  structural 
steel.  Another  is  that  in  high  buildings,  or  in  low 
buildings  having  heavy  live  floor  loads,  columns  must 
be  built  of  such  great  size  that  too  much  valuable  floor 
space  is  wasted. 

The  System  "M"  Type 

The  third  type  of  fireproof  construction  is  that 
which  is  known  as  System  "M."  This  construction  is 
patented  by  Mr.  Guy  B.  Waite,  Consulting  Engineer, 
New  York  City.  System  "M"  structural  steel  is  used 
in  a  manner  more  economical  than  that  of  the  ordinary 
type  of  steel  construction  mentioned  in  the  first  part  of 
this  article.  System  "M"  columns  are  of  several  types. 
Where  it  is  desirable  to  make  them  as  small  as  possi- 
ble, "H"  shape  or  plate  and  angle  columns  are  used  to 
carry  the  entire  live  and  dead  loads  coming  on  them. 
Columns  erected  in  this  manner  can  be  fireproofed  with 
concrete,  hollow  tile  or  other  fireproof  material.  An- 
other type  of  column  used  is  formed  of  two  channels 
turned  towards  each  other,  these  channels  being  con- 
nected with  batten  plates  or  lattice  bars.  These  col- 
umns, after  being  erected,  are  filled  with  concrete  and 
the  same  takes  its  part  of  the  load  in  conjunction  with 
the  structural  steel.  Another  type  of  column  used  in 
System  "M"  construction  is  formed  of  four  angles  turn- 
ed toward  each  other,  connected  together  with  batten 
plates  or  lattice  bars  and  filled  with  concrete  as  men- 
tioned above.  Beams  and  girders  used  in  this  con- 
struction are  a  combination  of  structural  steel  and  con- 
crete, the  strength  in  tension  being  developed  by  small 
steel  "1"  beams,  channels  or  other  structural  shapes. 
These  are  placed  below  the  neutral  axis  of  the  com- 
bined concrete  and  steel  beam.  The  strength  in  com- 
pression is  developed  by  the  concrete  above  the  neutral 
axis  of  the  combined  concrete  and  steel  beam.  Slabs 
between  beams  and  girders  are  of  reinforced  concrete 
and  various  types  of  bar  or  mesh  reinforcement  may  be 
utilized  in  same.  With  buildings  of  System  "M"  con- 
struction the  same  speed  (and  often' better)  can  be 
made  in  erection  as  is  obtained  with  the  ordinary  steel 
frame  type  of  construction  mentioned  in  the  first  part 
of  this  article.  This  is  possible  because  less  shop  work 
is  required  in  System  "M"  construction,  and  there  is 
considerably  less  tonnage  to  handle  in  the  field.  Sys- 
tem "M"  buildings  twenty  storeys  hieh  have  been  erec- 
ted. In  high  buildings  erected  in  this  type  it  is  possi- 
ble to  make  any  needed  provision  for  wind  bracing. 
Steel  may  be  erected  several  storeys  ahead  of  the  forms 
and  concrete,  the  forms  being  suspended  from  the 
structural  members.  The  webs  of  beams  and  girders 
are  punched  to  receive  shear  bars,  which  pass  through 
the  webs  and  extend  into  the  slabs.  By  this  means  a 
rigid  shear  bar  connection  is  obtained  with  the  tension 
member,  which  is  not  the  case  in  the  majoritv  of  build- 
ings classified  under  the  second  part  of  this  article.  It 
is  impossible  to  misplace  the  structural  members  of 
System  "M"  work,  as  detailed  drawings  are  made  for 
the  various  members  in  the  same  manner  as  is  required 
in  the  ordinary  type  of  steel  frame  buildings.     The 
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connections  of  the  various  members  to  each  other  are 
made  in  the  same  manner  as  in  the  ordinary  type  of 
steel  frame  building  mentioned  in  the  first  part  of  this 
article.  As  regards  the  economy  of  System  "M"  con- 
struction over  the  usual  type  of  steel  frame  building, 
the  saving  is  from  50  per  cent  to  70  per  cent  of  the  ton- 
nage required  for  beams  and  girders.  If  the  columns 
are  built  of  two  channels  or  four  angles,  a  consider- 
able saving  is  made  in  the  amount  of  steel  entering 
into  the  columns.  In  numerous  cases  System  "M"  has 
competed  against  reinforced  concrete  and  secured  the 
work  on  a  competitive  basis.  A  building  in  this  type  of 
construction  can  be  built  in  considerably  less  time  than 
in  reinforced  concrete  and  gives  the  owner  a  much 
better  type  of  fireproof  building. 


Prize  Design  for   Hydraulic  Power   Station 

m  m    7  E  reproduce  herewith  a  design  submitted  by 
^^^       Mr.  A.   Currie  Wilson    and    awarded    first 
T  T        prize   in    the   competition    for   architectural 
students  of  the  University  of  Toronto,  in 
connection  with  a  hydraulic  power  station  on  the  Cas- 
cade River,  near  Banff,  Alta.,  in  the  Rocky  Mountain 
Park.    The  prizes  were  offered  by  Mr.  C.  H.  Mitchell. 
€.]•;.,   Consulting   lingineer  to   the   Dominion   Water 
I'ower  Branch. 

It  is  understood  that  the  Government  will  adopt 
Mr.  Wilson's  design  in  the  construction  of  the  new 
building,  the  dimensions  of  which  will  be  about  38  ft. 
by  80  ft.  The  structure  will  be  built  of  reinforced  con- 
crete or  stone.  There  will  be  three  complete  units  on 
18  ft.  centres.  Water  power  is  derived  from  Lake 
Minnewanka  above  the  site  of  the  proposed  power 
house.  By  damming  the  lake  at  this  point  the  required 
level  is  attained.  The  water  is  then  led  through  a  rock 
tunnel  600  ft.  long  to  a  wooden  stave  flume  line,  about 
1,800  ft.  long,  and  thence  to  the  water  tower  shown  in 
the  illustration.     This  tower  will  take  charge  of  sur- 


plus water  in  the  event  of  the  shutting  oti  of  the  tur- 
bine. 

^'Ir.  Wilson  is  a  native  of  Toronto  and  entered  the 
Dc^^cLitment  of  Architecture  of  the  University  of  To- 
ronto with  Class  '14  in  1910.  He  has  had  considerable 
experience  as  a  draughtsman  with  architectural  and 
engineering  firms  and  intends  to  specialize  in  archi- 
tectural design. 


The  ice-breaking  car  ferry  steam-boat,  now  under 
construction  at  Birkenhead,  Eng.,  for  the  transporta- 
tion of  N.  T.  R.  trains  across  the  St.  Lawrence,  pend- 
ing the  completion  of  the  Quebec  bridge,  will  be  de- 
livered at  Quebec  in  May  or  Tune.    The  principal  di- 
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mensions  of  the  ferry  are :  length,  over  all,  326  ft. ; 
beam,  55  ft. ;  with  a  mean  draught  of  about  55  ft.  The 
propelling  machinery  will  consist  of  two  sets  of  triple 
expansion  condensing  engines,  steam  being  supplied 
by  8  single-ended,  cylindrical  boilers  working  under 
actual  draught.  An  ice-breaking  propeller  will  be  tit- 
ted  at  the  forward  end  driven  by  a  compound  con- 
densing engine.  The  vessel  is  designed  for  the  con- 
veyance of  passenger  and  freight  trains  at  all  seasons. 
The  trains  will  be  parried  on  a  tidal  deck  arranged 
above  the  main  deck  columns,  the  latter  being  stayed 
by  lattice  buttresses  against  longitudinal  and  trans- 
verse trusses. 


Novel  Type  of  Foundations 

EVERY  civil  engineer  worthy  of  the  name  must 
be  able  to  recall  numerous  instances  of  inven- 
tion begotten  by  sheer  necessity.     A  case  in 
point  is  furnished  by  the  recent  extension  of  the 
quays  in  the  French  port  of  Saint  Nazaire. 

After  the  Port  Authorities  had  made  an  unsucces- 
ful  attempt  to  construct  foundations  for  the  extension 
in  the  soft  mud  of  the  harbour,  the  problem  was  sub- 
mitted for  solution  to  M.  Hennebique,  of  Paris.  Owing 
to  the  extremely  low  bearing  power  of  the  soil,  the 
foundations  were  formed  of  ferro-concrete  piles  haviiig 
an  extended  footing  a  short  distance  above  the  point 
so  as  to  distributC/the  load. 

As  shown  by  the  drawing,  the  footings  rest  upon 
platforms  constructed  of  rock  and  rough  concrete.    The 
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footings  were  first  adjusted  in  position  by  divers,  and 
the  ferro-concrete  piles  were  then  driven  through  a 
square  hole  moulded  at  the  centre  of  each  footing. 
The  piles  take  a  secure  bearing  upon  the  footings  and 
effectually  prevent  any  transverse  movement  of  the 
latter.  The  piles  were  grouted  into  the  footings  after 
having  been  driven,  thereby  rendering  the  whole  per- 
fectly monolithic. 

In  order  to  render  the  structure  additionally  secure 
the  front  rows  of  footings  were  connected  by  horizont- 
al beams  and  the  front  rows  of  piles  by  horizontal  and 
diagonal  bracing  as  shown  by  the  drawing.  The  works 
were  completed  several  months  ago  and  have  given 
evcrv  satisfaction  to  the  Port  Authorities. 

The  quay  extension  is  1,272  ft.  long,  and  the  entire 
structure  was  carefully  tested  after  completion  under 
the  uniformly  distributed  superload  of  4  metric  tons 
per  square  metre. — Ferro-Concrete. 


A  project  is  before  the  St.  Petersburg  Town  Coun- 
cil for  the  establishment  of  a  municipal  brickworks  to 
produce  at  the  beginning  about  10,000,000  bricks  a  year, 
the  production  to  be  increased  as  required  by  the  erec- 
tion of  fresh  works  in  convenient  parts  of  the  town.  A 
similar  scheme  is  on  foot  for  the  town  of  KiefT,  to  pro- 
duce 5,000,000  bricks  a  year,  the  cost  of  the  works  to 
be  about  160,000  roubles  ($85,000). 


LETTERS' 


The  Cause  of  Several  Dam  Failures  ,    ^ 

Editor  Contract  Record:  ' 

I  note  in  your  issue  of  April  15  an  article  concerning  the 
jiossible  cause  of  failure  of  dams.  The  writer  believes  this  to 
be  a  very  important  paper  and  is  pretty  strong  in  the  opinion 
that  several  of  the  most  notable  dam  failures  in  the  country 
have  been  due  to  rock  sliding  on  itself  by  reason  of  clay 
seams  in  the  natural  horizontal  stratification,  where  the  de- 
signer, assuming  the  bearing  power  of  the  rock  to  be  perfectly 
safe,  failed  to  go  down  a  sufficient  depth  to  provide  a  barrier, 
or  bulkhead,  against  the  downstream  toe  which  would  prevent 
sliding. 

This  is  discussed  fully  in  a  paper  by  the  writer  presented 
to  the  Engineers'  Club  of  Philadelphia  and  published  in  their 
Proceedings  of  January  1st,  1912. 

It  is  quite  likely  that  this  was  the  cause  of  the  failure  of 
the  dam  at  Austin,  Texas,  although  that  was  not  given  as  the 
tlieory  in  the  discussion  by  engineers  at  that  time,  but  that 
dam  certainly  failed  by  sliding,  and  the  coefficient  of  friction 
of  the  masonry  on  the  rock  with  the  irregularities  of  the  sur- 
face would  hardly  be  low  enough  to  account  for  the  failure. 
Upward  pressure  can  readily  be  eliminated  by  making  the 
connection  between  the  base  of  the  dam  and  the  rock  pre- 
vious to  water  by  drainage,  only  providing  a  water-tight  sec- 
tion under  the  upstream  toe,  as  outlined  in  the  writer's  paper 
above  referred  to. 

Yours  truly, 

J.  VV.  Ledoux. 


Personal  Mention 

Mr.  Thomas  Allison,  Toronto,  has  been  appointed  Road 
Superintendent  for  Wentworth  at  a  salary  of  $1,800  a  year. 
He  was  formerly  road  foreman  at  Gait. 

Mr.  Morris  Foster,  who  is  well  known  in  building  and 
contracting  circles  in  Toronto,  died  on  April  18  in  his  seventy- 
eighth  year,  following  an  attack  of  pneumonia. 

Mr.  Alexander  Watson,  Sr.,  who  for  almost  forty  years 
was  in  the  foundry  business  in  Woodstock,  passed  away  in 
Toronto  a  few  days  ago  in  his  eighty-fourth  year. 

Mr.  F.  G.  Adams,  division  freight  agent  of  the  Grand 
Trunk  Pacific  at  Edmonton,  has  been  selected  to  fill  the  posi- 
tion at  Winnipeg,  rendered  vacant  by  the  death  of  Mr.  W.  J. 
Hunter. 

Mr.  F.  W.  Cowie,  Chief  Engineer  of  the  Montreal  Har- 
I)or  Board,  has  been  awarded  the  Telford  Gold  Medal  of 
the  Institute  of  Civil  Engineers,  for  his  paper,  "Transporta- 
tion Problems  in  Canada,  and  tlie  Montreal  Harbor,"  read 
on  April  7,  1914.  Mr.  Cowie's  paper  was  an  elaborate  re- 
view of  the  history  of  navigation  on  the  St.  Lawrence  and 
the  Great  Lakes. 

Sir  William  Whyte,  who  was  formerly  a  Vice-President 
of  the  Canadian  Pacific  Railway,  died  on  April  14  at  the  Hotel 
Del  Coronado,  Coronado  Beach,  Cal.  Sir  William  had  resided 
in  Western  Canada  for  more  than  a  quarter  of  a  century, 
during  which  period  he  was  in  the  service  of  the  Canadian 
Pacific  Railway,  coming  to  Winnipeg  as  General  Manager. 
Eventually  he  became  Vice-President  in  charge  of  the  western 
lines  and  finally  western  director.  He  was  born  on  Septem- 
ber 15,  1843,  at  Charleston,  Fifeshire,  Scotland. 
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Technical  and  Economical  Aspects  of   Road- 
Building  in  Quebec* 


The  Question  of  Surfacing 

There  is  a  great  variety  of  surfacings.  Leaving  aside  the 
earth,  sand,  clay  and  ordinary  gravel  roads  which  are,  as 
previously  stated,  very  convenient  in  the  majority  of  the  rural 
roads  where  the  traffic  is  only  local  and  light,  the  principal 
surfacings  for  highways  and  rural  roads  are: — Waterbound 
macadam  and  waterbound  gravel  macadam;  bituminous  ma- 
cadam, penetration  method;  bituminous  concrete  macadam, 
mixing  method;  tar  macadam,  penetration  method;  concrete 
tar  macadam;  cement  concrete  surfacing,  penetration  method 
(Hassam  process);  cement  concrete  surfacing,  mixing  meth- 
od. 

This  is  a  rough  classification.  Many  attempts  have  been 
made  elsewhere  to  properly  classify  and  name  the  road  sur- 
facings, but  a  complete  understanding  has  not  yet  been  ar- 
rived at.  Of  course,  the  composition  of  aggregate  used  with 
bituminous  or  tar  cement,  for  instance,  in  the  mixing  and 
penetration  methods,  varies  greatly  and  sometimes  there  is 
little  difference  between  the  aggregate  used  in  the  two  meth- 
ods. The  names  of  the  surfacing  arc  very  numerous,  depend- 
ing on  some  process  in  the  execution  of  the  work  and  on  the 
nature  of  the  cement  and  aggregate  used. 

•  Apart  from  the  above  surfacing  some  chemical  products, 
such  as  rocmac,  are  found  on  the  market,  the  function  of 
these  being  to  bind  or  help  to  bind  stone  in  the  macadam. 

Tar,  bitumen  oils  and  other  chemical  or  residual  pro- 
ducts such  as  calcium  chloride  and  glutin  should  also  be  men- 
tioned. Their  functions  are  to  protect  the  road  surfacings 
against  the  wheels  of  vehicles,  to  give  them  a  longer  life  and 
to  lay  dust.  These  preventives  have  to  be  renewed  more  or 
less  frequently. 

The  author  is  merely  speaking  here  of  the  surfacing  and 
preventives  generally  used  in  rural  road  and  highway  work 
and  not  of  the  still  more  expensive  paving  used  in  cities. 

Now  what  is  to  be  said  in  regard  to  all  the  above  named 
surfacings?  There  are  such  great  and  important,  interests 
concerned  in  bitumen,  tar  and  cement  surfacings,  success  and 
failure  are  in  fact  so  mixed  up  and  the  experiments,  as  re- 
ported, have  given  such  widely  varying  results,  that  it  would 
be  very  difficult  to  give  a  categorical  opinion. 

With  the  economical  aspect  of  the  question  in  view  the 
following  conclusions  can  be  drawn: — 

There  is  not  at  present  any  surfacing  good  for  general 
purposes.  Automobile  traffic  requires  certain  qualities  for 
surfacing,  and  the  narrow  steel  tires,  heavily  loaded  wag- 
gons and  motor  trucks  need  others. 

All  kinds  of  surfacing  can  be  used  with  advantage  if 
judiciously  and  suitably  chosen,  well  laid  and  maintained. 

All  surfacings  require  to  be  maintained  with  the  greatest 
care. 

A  combination  of  steel  tire  and  of  soft  tire  traffic  in  dif- 
ferent proportions  require  in  each  case  specially  appropriate 
surfacing. 

Bituminous  macadam  and  bituminous  concrete  macadam, 
as  well  as  tar,  are  very  suitable  for  automobile  traffic. 

Experiments  on  concrete  roads  point  towards  a  more 
general  use  of  concrete  surfacing,  which  does  not  seem  to  be 
affected  by  a  cold  climate. 

Waterbound  macadam,  well  built,  is  good  for  rural  roads 

•Pnper  delivered   before  The  Canadian  Society  of  Clrll  Engineers  In 
Montreal  on  April  a 
fChief  Knrinear  of  tb«  Deportment  of  Hitrbways  for  Quebec 


By  Gabriel  Henryf 
(Conclusion) 

where  automobile  traffic  is  not  heavy.  Tarring  and  oiling 
lengthen  its  life  and  allow  a  medium  heavy  automobile  traffic 
on  it. 

All  that  has  been  said  above  presumes  that  the  substruc- 
ture of  the  road  has  been  sufficiently  drained,  that  a  substan- 
tial foundation  has  been  provided  for,  and  that  the  sum  of 
the  thickness  of  the  foundation  and  of  the  surfacing  arc  in 
keeping  with  the  nature  and  the  dryness  of  the  substructure 
The  road  is  also  supposed  to  be  maintained  with  care. 

In  choosing  a  surfacing  the  following  should  be  taken 
into  account: — 1st,  the  nature  and  importance  of  the  traffic 
both  present  and  future;  2nd,  the  first  cost  of  the  surfacing; 
;{rd,  the  probable  life  of  the  surfacing;  4th,  the  cost  of  its 
maintenance. 

Such  information  is  now  easily  obtained,  and  by  aduiiii; 
in  each  case  the  interest  on  the  first  cost,  the  annual  anniity 
for  depreciation  fund  and  the  probable  annual  cost  of  main- 
tenance of  two  or  more  surfacings,  the  total  will  indicate  the 
one  to  be  chosen.  The  first  cost  should  be  established  a= 
first  class. 

It  may  be  added  here  that  bituminous  and  tar  surfacing 
require  very  great  care  and  experience  to  be  laid  properly  and 
that  it  is  more  difficult  to  lay  them  in  this  country  in  a  dry 
climate. 

The  annual  period  of  work  in  the  Province  of  Quebec  is 
about  one  hundred  working  days;  rainy  days  are  frequent  as 
well  as  variations  of  temperature,  which  are  at  the  same  tinu- 
very  great. 

For  a.  good  bituminous  and  tar  surfacing  the  stone  must 
be  dry  and  not  very  cold  when  cement  is  added.  The  degree 
at  which  the  bitumen  or  tar  is  to  be  heated  depends  to  a  cer- 
tain extent  on  the  temperature  of  the  stone  and  of  the  atmos- 
phere, and  in  the  autumn  the  weather  is  often  wet  and  cold. 

With  waterbound  macadam,  as  well  as  other  pavings  and 
especially  concrete  paving,  the  quality  of  the  stone  plays  an 
important  rule.  Soft  stone  should  be  avoided  as  much  as  pos- 
sible. 

In  the  Province  of  Quebec  trap  and  good  rock  for  road 
purposes  are  scarce.  Field  stones  are  generally  employed  and 
the  quality  varies  greatly  as  they  are  generally  mixed  with 
bad  stones.  Sandstone  of  inferior  quality  is  very  common; 
in  some  districts  a  kind  of  bad  granite  is  found,  while  gravel 
and  quarries  with  good  material  for  road  purposes  are  rare. 

For  waterbound  macadam,  the  author  advocates  the  two 
course  macadam: — bottom  course,  4  inches  loose  stones  of 
2]/!  inches  ring,  well  rolled  with  a  steam  roller  of  at  least  10 
tons,  no  filler;  top  course,  4  inches  loose  stones  of  2^  inches 
ring,  and  appropriate  binder  entered  dry  in  the  course  with 
broom  and  roller  in  as  great  a  (juantity  as  possible.  The  first 
layer  of  the  binder  should  be  applied  before  the  rolling  is 
begun,  and  when  it  is  not  possible  to  enter  more  binder  with- 
out the  roller  spraying  is  resorted  to. 

The  road  should  be  sprinkled  until  saturated,  the  sprink- 
ler being  followed  by  the  roller.  More  screenings  must  b*; 
added  if  needed,  and  the  sweeping,  sprinkling  and  rolling 
continued  until  a  grout  has  been  formed  of  the  screenings, 
stone  dust  and  water  to  fill  all  voids  and  form  a  wave  before 
the  wheels  of  the  roller.  After  that,  enough  screenings 
should  be  spread  over  the  macadam  to  leave  a  wearing  sur- 
face at  least  three-eighths  of  an  inch  thick. 

With  limestone  a  course-grained  sand,  as  well  as  the  dust 
of  the  crusher,  is  good,  but  with  granite  a  limestone  binder  is 
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generally  required.  In  some  districts  of  the  Province  only 
sandstone  is  available.  A  limestone  binder  would  be  suitable 
with  these  stones,  but,  unfortunately,  in  these  districts  no 
limestone  is  found,  and  in  such  cases  the  dust  from  the  crush- 
er or  the  sand  is  of  no  value  and  it  is  impossible  to  bind  the 
macadam.  Thus  the  only  way  to  obtain  a  first  bond  is  to 
use  clay  and  the  traffic  does  the  rest,  but  for  two  or  three 
years  it  is  necessary  to  keep  the  ruts  filled  with  surface  even. 
Experience  shows  that  it  is  possible  to'  obtain  good  results 
in  this  way. 

The  crown  of  the  macadam  is  generally  three-quarters 
of  an  inch  for  a  16-foot  wide  surfacing;  for  a  bituminous  or 
tar  surfacing  half  an  inch  is  enough;  for  concrete  one-eight 
of  an  inch  is  suitable. 

The  choice  of  a  macadam  as  a  surfacing  depends  not  only 
upon  the  nature  and  the  importance  of  the  traffic,  but  also  on 
the  quality  and  the  price  of  the  stone.  When  the  stone  is  of 
bad  quality  and  dear,  it  is  often  more  economical  to  use  'i 
more  expensive  surfacing.  In  the  opinion  of  the  author,  the 
best  macadam  would  be  of  one  sized  stone  2J/^  inches  ring, 
with  an  ordinary  soil,  a  total  thickness  of  about  9  inches 
comprising  the  foundation;  also  macadam  stone  should  not  be 
mixed  with  an  undue  quantity  of  smaller  stones  or  sand.  For 
a  wearing  course  such  a  mixture  containing  too  great  a  pro- 
portion of  small  sized  stones  and  of  screenings  is  not  suit- 
able. As  a  rule  it  is  not  uniform,  the  larger  and  smaller  sizes 
have  a  tendency  to  separate  and,  if  not  mixed  with  care  and 
laid  with  shovels,  the  resulting  macadam  will  have  a  very 
irregular  wearing  quality,  and  ruts  and  depressions  will  con- 
sequently follow. 

In  this  Province  it  is  very  difficult  to  obtain  the  one 
sized  stone  at  a  suitable  price  because  few  regular  quarries 
sell  macadam  stone.  It  is  necessary  to  use  transportable 
crushers,  but  these  give  many  flat  chips  which  must  be  uti- 
lized. Meanwhile,  everything  should  be  done  in  order  to  ob- 
tain the  sfandard  cubical  uniformly  sized  stone. 

The  preventives  mentioned  above  are  serviceable  in  many 
cases,  but  their  cost  compared  with  results  is  rather  high  and 
generally  have  to  be  applied  at  least  every  year.  Tarring, 
however,  has  given  very  good  results. 

The  question  of  the  width  of  the  surfacings  is  not  yet 
completely  settled.  Meanwhile  experience  shows  that  a 
width  of  16  feet  is  suitable  for  a  provincial  road  and  for  less 
irnportant  roads  14  feet  is  convenient.  Shoulders  should  have 
a  width  of  at  least  4  feet. 

Apportioning  Work  and  Costs 

Next  comes  the  question  of  who  shall  pay  for  the  im- 
provement and  the  maintenance  of  roads.  Until  five  or  six 
years  ago,  in  the  English  townships  of  this  Province,  the 
roads  were  in  charge  of  the  municipalities  and  were  main- 
tained by  "statute  labor."  In  the  French  municipalities  the 
system  of  shares  was  almost  general. 

These  two  systems  were  instituted  by  the  settlers  in  the 
early  days  of  the  colony.  Of  course,  in  a  vast  country,  with 
settlers  far  distant  from  one  another,  it  was  very  difficult  to 
maintain  the  roads,  and  each  settler  took  care  of  his  own. 
In  remote  colonization  districts  these  systems  are  still  to  a 
certain  point  rational.  They  have  been  transmitted  to  this 
generation  without  any  marked  modification,  haVe  been  re- 
cognized and  regularized  by  the  Municipal  Code,  and  the 
farmers  are  still  so  accustomed  to  them  that  it  is  very  diffi- 
cult to  make  a  change.  However,  the  population  and  the 
traffic  are  growing  so  quickly  that  the  maintenance  of  roads 
is  now  becoming  ivery  difficult  and  costly,  and  the  old  sys- 
tems no  longer  meet  the  situation. 

In  the  States  many  years  ago,  statute  labor  was  im- 
proved by  the  collection  of  taxes  instead  of  work  by  the 
municipalities;  later,  the  system  of  county  roads,  a  far  more 
rational  one,  was  introduced  and  is  now  general. 


In  this  Province  no  county  has  yet  taken  charge  of  its 
roads,  and  those  called  county  roads  by  the  Municipal  Code 
are  in  the  charge  of  the  municipalities  and  are  maintained  by 
"shares"  or  by  "statute  labor"  like  by-roads. 

Five  years  ago  the  Provincial  Government  passed  an  Act 
with  the  intention  of  inducing  municipalities  to  abolish 
"statute  labor"  and  the  "shares  system,"  to  take  care  of  their 
own  roads,  to  collect  taxes  for  this  purpose  and  to  put  the 
improvement  and  maintenance  of  roads  under  the  super- 
vision of  a  limited  number  of  overseers  chosen  by  the  Muni- 
cipal Council.  It  is  only  fair  to  say  that  the  municipal  income 
is  generally  trifling,  while  the  mileage  of  the  roads  is  great, 
many  municipalities  having  more  than  100  miles  of  bad  roads 
to  improve  and  maintain. 

However,  since  the  passing  of  the  Good  Roads  Act  re- 
lating to  maintenance,  some  four  hundred  municipalities,  out 
of  eleven  hundred  in  the  Province  of  Quebec,  have  followed 
the  movement,  abolished  their  "statute  labor"  or  the  "shares 
system"  and  taken  the  roads  under  their  charge.  Many  of  the 
others  still  cling  desparately  to  the  old  system  in  spite  of  the 
efforts  made  by  the  Government  to  induce  them  to  abolish 
it. 

A  new  generation,  more  favourable  to  the  change,  is 
growing  up,  and  as  traffic  is  increasing  at  the  same  time  it  is 
to  be  hoped  that  in  a  few  years  the  old  system  will  be  a  thing 
of  the  past.  At  present  the  principal  object  is  to  direct  the 
movement  wisely  and  prevent  extravagances.  If  this  is  done 
and  the  county  road  system  is  then  introduced,  an  economi- 
cal and  effective  system  will  be  organized  for  the  improve- 
ment and  maintenance  of  rural  roads  by  the  municipalities 
and  counties  suitable  for  many  years  to  come. 

The  advent  of  automobiles,  although  an  important  factor 
in  the  question  of  roads,  does  not  particularly  aflfect  the  rural 
roads  because  automobiles  will  not  for  some  years  increase 
in  such  number  in  rural  districts  as  to  cause  apprehension  to 
the  farmers  on  account  of  additional  expense  in  maintenance. 
It  only  affects  such  roads  in  the  sense  that  automobilists  ask 
for  better  rural  roads;  while  the  difficulty  lies  in  the  fact  that 
they  desire  many  highways  crossing  the  country  which  the 
farmers  contend  are  not  necessary  to  them  and  which  they 
will  not  maintain.  Who  then  is  to  pay?  The  improv'ement  of 
rural  roads  will  benefit  the  whole  country,  as  well  as  the 
farmers,  the  municipalities  and  the  automobilists.  The  pro- 
vincial highways  will  also  benefit  the  country,  the  farmers 
and  the  automobilists.  It  thus  seem  justifiable  to  divide  the 
cost  of  improvement  and  maintenance  of  the  roads  of  the 
Province  between  the  three  interested  parties. 

What  is  to  be  the  proportion  for  each  of  them?  This  is  a 
very  intricate  question,  but  one  which  can  be  solved.  For 
speedy  work,  money  is  not  at  hand  here  as  elsewhere.  The 
system  of  long  term  bonds  in  the  United  States  came  first  on 
the  assumption  that  the  next  generation  would  benefit  by  th-; 
improvement  as  well  as  the  present  one.  But  complaints  soon 
arose.  One  thing  had  been  overlooked,  and  that  was  the  dif- 
ference between  permanent  work  and  passing  or  short  lived 
work. 

For  permanent  work  long  term  bonds  can  be  used.  Short 
lived  work  constitutes  the  larger  proportion  of  surfacing.  A 
good  bituminous  surfacing  is  said  to  last  from  10  to  15  years 
with  a  moderately  high  traffic  in  spite  of  the  maintenance. 
Consequently,  for  such  surfacing  only  ten  year  bonds  would 
be  advisable.  For  this  kind  of  surfacing,  which  on  account 
of  its  high  first  cost  is  chiefly  used  on  highways  with  an  im- 
portant traffic,  long  term  bonds  should  be  avoided  because, 
in  spite  of  maintenance,  long  stretches  have  to  be  renewed  at 
the  same  time.  A  macadam  well  maintained  and  without 
automobile  traffic  will  last  a  long  time,  as  has  been  proved 
by  many  examples  in  the  old  countries,  provided  the  main- 
tenance is  complete  and  eflfective,  the  material  for  macadam 
being  generally   at   hand   and   good    road   men    being   found 
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easily  along  the  road  and  put  in  charge  of  the  work.  In 
such  cases  longer  bonds  are  to  a  certain  extent  reasonable. 

The  fact  should  not  be  overlooked  that  in  this  country 
the  roads  are  covered  by  snow  for  a  great  part  of  the  year 
and,  consequently,  surfacings  last  far  longer  than  in  southern 
countries. 

In  this  paper  the  author  has  only  spoken  of  the  details  of 
construction,  more  particularly  connected  with  roads  and  of 
the  more  neglected  ones,  leaving  aside  those  forming  part  of 
common  engineering  practice.  Owing  to  the  fact  that  the 
question  of  roads  is  very  intricate  and  its  economical  aspect 
important,  it  has  been  deemed  more  advisable  to  lay  stress 
chiefly  upon   the  general   facts  governing  this  question   inas- 


much as  the  road  engineer  has  continually  to  deal  with  thes>; 
in  practice. 


The  attention  of  engineers  the  world  over  is  being  direct- 
ed to  the  programme  of  the  International  Congress,  which  is 
to  be  held  in  San  Francisco  in  1915.  Considerable  intercsi 
in  this  meeting  has  been  aroused,  as. shown  by  the  fact  'hat 
at  the  present  time  enrolments  and  subscriptions  have  been 
received  from  forty-two  countries.  Full  information  con- 
cerning the  Congress  may  be  obtained  on  application  to  llie 
.Secretary,  Mr.  li.  J.  Dupuy,  to  whom  communications  should 
be  addressed  at  the  Foxcroft  Building,  San  Francisco. 


MAINLY    CONSTRUCTIONAL 

EAST  and   WEST  —  FROM  COAST  to  COAST 


EASTERN    CANADA 

The  Corbett  Contracting  Company,  Limited,  VVelhuuI, 
Ont.,  have  been  incorporated  with  a  capital  of  $100,000.  The 
new  company  will  undertake  general  contracting. 

Mr.  Michael  Conroy,  a  St.  Catharines  contractor,  has  se- 
cured the  contract  involving  800,000  cuImc  yards  of  team  vvorl: 
on  the  new  Welland  ship  canal  near  St.  Catharines,  Ont. 

it  is  stated  that  many  residents  of  Peterborough  and 
Otonabee  have  protested  against  the  proposal  of  the  City 
Council  to  build  a  sewage  disposal  plant  at  the  east  end  of 
the  river. 

The  Toronto  Works  Commissioners  have  been  asked  by 
the  Board  of  Control  to  make  a  report  upon  the  advisability 
of  increasing  the  amount  of  contractors'  deposits  on  tenders 
for  city  -works. 

At  Fort  William,  Ont.,  operations  have  been  renewed  on 
the  Customs  House,  a  three-storey  building  of  reinforced 
concrete  and  steel  construction,  with  brick  and  tile  facing, 
estimated  to  cost  $175,000. 

While  a  bridge  gang  was  engaged  tearing  down  a  tem- 
porary trestle  at  English  River  on  the  N.  T.  R.  west  of  Coch- 
rane, Ont.,  the  foreman,  Jose  Sunstoun,  was  struck  on  the 
head  by  a  falling  timber  and  killed. 

The  present  season  will  probably  see  several  miles  of  new 
pavement  laid  in  Ottawa.  The  Ottawa  Construction  Company 
will  shortly  start  work  on  the  construction  of  25,000  sq.  yds. 
of  asphalt,  at  a  cost  of  $61,130.  It  is  also  proposed  to  lay 
one  and  a  half  miles  of  additional  pavement. 

The  improved  programme  of  construction  work  for  this 
season  has  been  prepared  by  the  town  engineer  and  submitted 
to  the  city  council  of  Outremont,  Que.  The  work,  which  will 
cost  about  $;!00,000  comprises  the  installation  of  a  new  street 
lighting  system,  new  sewers,  paving  and  opening  of  roads. 

The  registration  of  all  master  plumbers  under  the  control 
o(,  the  Medical  Health  Department  has  been  suggested  to  the 
Toronto  Board  of  Health  by  the  licensed  plumbers  of  the 
domestic,  sanitary  and  heating  engineers  of  Toronto.  They 
also  suggest  the  raising  of  the  license  fee  from  one  dollar  to 
$25.00  a  year. 

A  delegation  of  about  one  thousand  representative  Cana- 
dians approached  the  Dominion  Government  recently  on  the 
subject  of  the  proposed  Georgian  Bay  canal  scheme.  A 
permanent  organization  meeting  was  held  in  the  city  hall,  and 


it  was  decided  to  furnish  all  necessary  information  to  the  re- 
cently appointed  Government  Commission. 

A  contract  has  been  awarded  by  the  city  of  Windsor  to 
the  William  Hamilton  Company,  Peterborough,  for  the  sup- 
ply of  all  the  ornamental  standards  required  for  the  new  street 
lighting  system  to  be  installed  in  the  business  section  of  the 
city  of  Windsor.  There  will  be  approximately  ;J00  of  tiiese 
standards,  each  equipped  with  magnetite  arc  lamps. 

According  to  present  indications  the  amount  of  building 
to  be  carried  out  in  Toronto  this  season  will  eclipse  that  ol 
any  previous  year.  The  total  value  of  permits  issded  in  1U12 
was  approximately  twenty-seven  and  one-half  millions,  which 
constituted  a  record.  This  year  Mr.  Price,  ./feting  City  Archi- 
tect, is  of  opinion  that  the  total  amount  will  be  well  over 
twenty-eight  millions. 

Artesian  wells,  which  promise  to  solve  the  problem  oi 
supplying  the  town  of  Steelton,  Ont.,  with  pure  water,  have 
been  discovered  by  an  Italian  named  Augusto  Biagini,  in  the 
western  portion  of  the  town.  Two-and-a-half-inch  pipes 
have  been  sunk  to  a  depth  of  78  feet,  and  are  now  supplyin.y 
350  gallons  of  water  a  minute.  The  town  will  likely  erect  a 
pumping  station  and  standpipe  to  control  the  supply. 

At  Quebec  on  April  11  the  Hon.  L.  P.  Pelletier,  Post- 
master-General, replying  to  a  delegation  of  Quebec  and  Levi.-* 
citizens  who  waited  on  him  regarding  the  establishment  of  a 
branch  of  the  Armstrong  firm  at  Lauzon,  where  a  new  dry 
dock  is  t'b  be  constructed,  stated  that  the  Government  fully 
recognized  the  importance  of  encouraging  the  shipbuilding 
industry,  and  that  all  Government  vessels  would  in  future  be 
built  in  Canada. 

The  plans  for  Toronto  Union  Station,  which  it  is  estimat- 
ed will  cost  between  twelve  and  fifteen  million  dollars  to 
construct,  have  now  been  decided  on  by  the  Grand  Trunk 
and  C.  P.  R.,  and  will  be  laid  before  the  Railway  Board  about 
May  15,  upon  approval  of  which  work  will  proceed  imme- 
diately. The  new  station  will  occupy  the  entire  Esplanade 
frorh  Yonge  Street  to  Bay  Street,  with  elevated  tracks  run- 
ning east  and  west. 

Mr.  L.  C.  F'ritch,  the  newly  appointed  assistant  to  thr 
president  of  the  Canadian  Northern  Railway,  was  in  Montreal 
inspecting  the  Canadian  Northern  terminals,  and  left  for  Que 
bee  on  a  tour  of  inspection  of  the  C.  N.  R.  eastern  terminals. 
Mr.  Fritch  is  a  well  known  expert  on  terminals,  and  diil 
much  work  in  that  line  with  the  Illinois  Central  and  Chicago 
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&  Great  Western  Railways.  He  was  Chief  Engineer  of  the 
latter  road  before  joining  the  Canadian  Northern  at  the  be- 
ginning of  April. 

The  Allan  Line  has  decided  to  make  Quebec  a  terminus 
lor  two  of  their  latest  liners  pending  the  deepening  of  the  St. 
Lawrence  between  Quebec  and  Montreal.  The  necessity  for 
a  deeper  channel  has  been  strongly  advocated,  and  in  view  of 
tliis  the  Department  of  Marine  and  Fisheries  have  issued  re- 
turns showing  that  from  1851  to  the  close  of  the  fiscal  year 
19ia-191o,  $U,U10,aG0  was  expended  in  dredging  and  over  $0,- 
000,000  in  plant,  shops  and  surveys.  The  number  of  cu.  yds. 
dredged  amounts  to  85,160,875. 

The  Ottawa  Water  bill  finally  passed  the  Dominion  Par- 
liament on  April  17.  While  the  principle  of  the  Currie-Mc- 
V'eity  scheme  is  retained  the  measure  sanctions  any  change  in 
the  location  of  the  intake  pipe,  filter  beds,  reservoir,  etc.,  that 
the  experts  may  deem  desirable,  and  provides  for  an  increase 
in  the  cost  of  the  scheme  to  the  extent  of  $2,000,000,  if  neces- 
sary, A  clause  in  the  bill  provides  for  the  city  obtaining  the 
supply  from  Thirty-One  Mile  Lake  in  the  event  of  the  Board 
of  Health  disapproving  of  the  Ottawa  River  plans. 

Sixty-three  sets  of  drawings  for  the  new  Government 
departmental  block  at  Ottawa  have  been  submitted  by  archi- 
tects throughout  the  British  Empire.  The  assessors,  Messrs. 
T.  E.  Calcutt  of  London,  J.  H.  G.  Russell  of  Winnipeg,  and 
J.  O.  Marchand,  Montreal,  have  selected  the  six  which  in 
their  opinion  are  the  best.  The  names  of  the  authors  are  not 
known,  the  plans  having  been  dealt  with  so  far  only  by  num- 
bers. Without  divulging  the  names  the  Department  of 
Public  Works  will  request  the  designers  of  the  six  sets  of 
plans  to  submit  complete  working  details  by  September  1. 
The  first  choice  of  the  assessors  will  then  be  commissioned 
to  prepare  working  drawings,  upon  which  tenders  will  be  in- 
vited, and  to  supervise  the  carrying  out  of  the  work  at  a  com- 
mission of  5  per  cent,  of  the  contract  price.  Each  of  the  live 
unsuccessful  final  competitors  will  be  paid  $3,000  for  his 
work  in  elaborating  the  preliminary  design. 


WESTERN    CANADA 

At  Calgary,  Aha.,  the  ratepayers  have  approved  by- 
laws to  expend  $360,000  on  pavements  and  $3:i;i,000  on  con- 
crete sidewalks,  curbs  and  gutters. 

At  Weyburn,  Sask.,  a  bylaw  is  to  be  submitted  on  May  5 
to  raise  $105,000  for  extensions  to  the  sewers  and  water 
mains.     The   Engineer  in  charge  is  Mr.   Geo.   Reed. 

Tenders  are  about  to  be  called  for  the  building  of  a  new 
church  for  the  parish  of  St.  Barnabas  at  Victoria,  B.C.  The 
architect  is  Mr.  J.  Drummond  Beatson,  of  the  firm  of  Jones  & 
Beatson,  Victoria. 

The  Manitoba  Gravel  &  Sand  Company,  Limited,  has 
been  incorporated  with  a  capital  stock  of  $100,000  to  carry  on 
a  general  retail  and  wholesale  gravel  and  sand  business.  The 
headquarters  of  the  company  are  at  Winnipeg. 

The  Pacific  Dredging  Company,  Vancouver,  B.C.,  have 
been  awarded  the  contract  for  harbor  improvements  at  Van- 
couver, estimated  to  cost  $756,000.  The  work  includes  a  jetty 
wall,  22,300  ft.  long,  and  a  channel  300  ft.  wide  at  the  mouth 
of  the  Eraser  River. 

Office  headquarters  of  the  International  Irrigation  Con- 
gress, which  will  meet  for  the  first  time  in  Canada  next  Sep- 
tember, have  been  opened  in  the  Board  of  Trade  Building, 
Calgary,  where  the  Congress  will  be  held.  The  secretary  is 
Mr.  Arthur  Hooper,  who  is  doing  everything  in  his  power  to 
make  thes  forthcoming  event  a  success. 

Bylaws  recently  approved  by  the  ratepayers  of  Regina, 
Sask.,  authorize  the  expenditure  of  $1,441,000,  of  which  prac- 
tically two-thirds  will  be  for  extension  of  public  utilities  in- 


cluding sewage  disposal  works,  generation  and  distribution  of 
electric  energy,  storm  sewers,  street  railway  and  water-works 
extensions,  and  the  addition  of  a  new  wing  to  the  local  hos- 
pital. 

The  Works  Committee  of  Fort  William  City  Council 
have  outlined  in  detail  an  elaborate  programme  of  street  im- 
provements for  this  season.  If  their  recommendations  are 
sustained  by 'the  council,  the  work  will  be  started  almost  at 
once,  and  will  cost  in  the  neighborhood  of  half  a  million  dol- 
lars, to  include  extensions  to  paving  on  some  of  the  principal 
streets;  macadamizing  on  others,  and  gravelling  the  less  im- 
portant ones. 

Plans  for  construction  work  to  be  carried  out  by  the 
Saskatchewan  Highways  Commission  this  season  were  recent- 
ly before  the  Commission  for  consideration.  An  expenditure 
of  $1,500,000  will  be  made  on  roads  and  bridges.  The  largest 
undertaking  in  regard  to  the  latter  is  the  completion  of  the 
high  level  bridge  at  Saskatoon,  which  the  Department  anti- 
cipates will  be  finished  by  December  31st  of  this  year.  Ap- 
proximately $100,000  will  be  expended  on  small  concrete  and 
steel  bridges. 

The  C.  P.  R.  Company  are  improving  their  hotel  ac- 
commodation in  many  parts  of  the  west.  At  two  of  the 
company's  most  popular  mountain  resorts,  Banff  and  Lake 
Louise,  the  buildings  are  being  increased  to  provide  four 
hundred  rooms.  The  big  hotel  project  in  hand  at  Vancouver 
will  provide  a  building  containing  seven  hundred  rooms.  It 
will  be  sixteen  storeys  in  height,  while  the  roof  will  be  laid 
out  as  a  garden.    The  building  alone  will  cost  about  $2,000,000. 

The  new  building  which  is  in  course  of  erection  at  Win- 
nipeg for  the  amalgamated  firms  of  Henry  Birks  &  Sons  and 
the  Porte  &  Markle  Jewellery  Company,  promises  to  be  one 
of  the  finest  structures  in  Western  Canada.  With  a  frontage 
of  90  ft.  on  Portage  Avenue  and  130  ft.  on  Smith  Street,  the 
building  is  after  style  of  the  Italian  Renaissance.  Beneath 
the  overhanging  cornice  is  a  bronze  frieze  representing  the 
Queen  of  Sheba  bringing  fine  gold  and  precious  stones  to 
King  Solomon. 

The  City  Council  of  Victoria,  B.C.,  is  taking  steps  to  se- 
cure data  from  cities  where  bridges  of  the  Bascule  type  have 
been  built,  with  a  view  to  the  construction  of  a  similar  struc- 
ture in  that  city.  Work  on  the  preparation  of  preliminary 
plans  and  estimates  of  cost  will  be  commenced  at  once,  this 
work  to  be  done  by  Government  engineers,  the  letting  of  the 
contracts  to  be  carried  out  by  the  city  under  the  supervision 
of  the  Government.  According  to  original  plans  the  bridge 
should  be  erected  by  the  Government  and  handed  over  to  the 
city,  but  by  a  new  arrangement  the  task  will  be  carried  out  by 
the  city,  and  the  Government  will  retain  supervision  of  the 
work. 

The  Victoria,  B.C.,  City  Council  has  approved  of  the 
terms  of  the  contract  between  the  city  and  the  Burrard 
Engineering  Company  of  Vancouver,  for  the  fabrication  and 
laying  of  the  steel  rivetted  pipe  line  between  Humpback 
reservoir  and  the  city.  The  contract  will  be  finally  ratified 
as  soon  as  the  company  provides  the  bond  guaranteeing 
completion  of  the  work  in  accordance  with  specification. 
The  contract  calls  for  the  manufacture  of  the  pipe  in  the 
vicinity  of  Victoria  at  the  rate  of  250  lineal  feet  a  day.  In 
the  opinion  of  Mr.  Rust,  Water  Commissioner,  the  firm 
should  complete  the  contract  in  nine  months  upon  the  basis 
of  250  lineal  feet  a  day. 

Sir  John  Wolfe  Barry's  plans  for  the  proposed  bridge 
across  the  Second  Narrows,  Vancouver,  are  said  to  be  re- 
garded as  too  expensive  by  the  directors  of  the  Burrard  In- 
let Tunnel  &  Bridge  Company.  It  is  officially  announced 
that  Alderman  Woodside  and  Mr.  Ernest  Cleveland,  of 
Messrs.  Cleveland  &  Cameron,  the  local  engineers  who  are 
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associated  with  the  British  firm,  will  proceed  to  England  to 
take  up  the  question  of  reducing  the  original  specifications 
in  order  to  eflfect  a  substantial  saving  in  the  cost  of  the 
structure.  The  board  will  probably  find  it  necessary  to  in- 
vite fresh  tenders  for  the  construction  of  the  bridge,  as  the 
lowest  combined  bid,  covering  both  substructure  and  super- 
structure in  compliance  with  the  British  engineers'  plans, 
figured  out  at  $8,376,531. 


Canadian  Railroad  Development 

From  an  official  announcement  made  a  few  days  ago  it 
would  appear  that  the  Lake  Erie  &  Northern  Railway  will  not 
be  in  actual  operation  until  towards  the  end  of  1914.  The 
ballasting  on  the  road  between  Brantford  and  Gait  will  not 
be  completed  for  a  couple  of  months.  Work  on  the  Water- 
lord  bridge  is  nearing  completion,  but  the  Brantford  bridge 
has  yet  to  be  constructed. 

The  Intercolonial  Railway  Company  are  having  a  survey 
made  by  their  engineers  with  the  object  of  collecting  the 
necessary  data  to  divert  a  section  of  the  road  so  as  to  over- 
come the  heavy  grade  that  exists  between  Amherst  and  Nap- 
pan,  N.S.  The  proposed  diversion  would  probably  begin  a:  a 
point  west  of  Amherst  and  strike  the  main  line  of  the  Inter- 
colonial near  Blair's  Lake. 

Mr.  F.  H.  Clergue,  President  of  the  North  Railway  Com- 
pany, which  anticipates  putting  under  contract  the  construc- 
tion of  a  branch  line  from  Montreal  to  join  the  Transcontin- 
ental road,  has  in  hand  a  project  for  opening  up  the  terri- 
tory tributary  to  the  railway  as  proposed  between  Montreal 
and  Ottawa,  on  the  James  Bay.  Mr.  Clergue  expects  that  the 
first  section  uniting  Montreal  with  the  Transcontinental  Rail- 
way will  be  completed  in  about  two  years. 

Sixty  steel  and  wood  bridges,  ranging  from  75  to  125  feet 
in  length,  will  be  required  in  a  distance  of  eighteen  miles  on 
the  Central  Canada  Railway,  north  of  Edmonton,  for  which 
the  route  plans  have  just  been  filed  with  the  provincial  c'c- 
partment  of  railways  for  Alberta.  The  survey  shows  a  road 
from  the  main  line  of  the  Edmonton,  Dunvegan  and  British 
Columbia  Railway  at  Round  Lake,  along  the  North  Hart 
River  to  the  Peace  River  Crossing.  Numerous  other  engi- 
neering difficulties  are  presented.  Engineers  report  that  al 
least  50,000  yards  of  earth  will  have  to  be  removed  i'-oin 
every  mile  of  line  on  the  right  of  way  along  the  North  Hart 
River.  The  cost  is  placed  at  50  cents  a  yard.  It  is  estimated 
that  the  construction  cost  of  this  stretch  of  line  will  be  mori 
than  $50,000  a  mile,  or  $30,000  a  mile  more  than  the  bonded 
obligations  of  the  provincial  government.  The  sliding  banks 
along  the  tortuous  windings  of  the  North  Hart  River  are  fully 
700  feet  above  the  high  water  level.  The  grade  drops  that 
distance  in  the  eighteen  miles  of  line  before  reaching  Peace 
River  Crossing,  where  the  railway  company  will  span  the 
Peace  River  with  a  steel  bridge,  costing  $400,000.  Thence 
the  line  will  continue  to  Dunvegan,  along  the  north  bank  of 
the  Upper  Peace  River.  The  Central  Canada  Railway,  upon 
which  it  is  officially  announced,  work  will  begin  this  season, 
is  to  be  the  connecting  line  between  the  Edmonton,  Dun- 
vegan and  British  Columbia,  and  the  Pacific  Great  Eastern 
railways. 


City  Planning  Conference  at  Toronto 

An  International  Conference  on  City  Planning  is  to  be 
held  in  Toronto,  May  25-27.  This  will  be  the  first  occasion 
on  which  a  Canadian  city  has  been  chosen  for  sucli  an  event 
and  the  meeting  is  looked  forward  to  with  much  anticipation. 
H.R.H.  the  Duke  of  Connaught,  has  graciously  consented  to 
open  the  Conference  and  to  give  an  address. 

The  scope  of  the  Conference  may  be  guaged  by  a  glance 
at  some  of  the  topics  which  will  form  the  main  themes  of 
discussion.     Among  these   may*,  be   cited:   The   Relative    Im- 


portance of  City  Planning  as  Compared  with  All  Other 
Functions  of  City  Government,  by  Andrew  Wright  Craw- 
ford, Editor  of  the  City-Planning  Section  of  the  "Public 
Ledger";  Provision  for  Future  Rapid  Transit,  by  J.  V. 
Davies,  Consulting  Engineer  for  the  Brooklyn  Rapid  Tran- 
sit Company;  Rapid  Transit  and  the  Auto  Bus,  by  John  A 
McCoUum,  Assistant  Engineer,  Board  of  Estimate  and  Ap- 
portionment, New  York  City;  Protecting  Residential  Dis- 
tricts, by  Lawrence  Veiller,  Secretary  and  Director  of  the 
National  Housing  Association,  New  York  City;  A  Con- 
sideration of  the  Principles  and  Procedure  of  a  Canadian 
Town-Planning  Act,  a  draft  of  which  is  now  being  prepared 
by  a  special  committee  appointed  by  the  Commission  of  Con- 
servation; and  Recreation  Facilities  in  the  City  Plan,  by 
Henry  V.  Hubbard,  Professor  of  Landscape  Architecture  in 
Harvard  University. 

Additional  features  will  be  a  tour  of  the  city  and  harbour 
of  Toronto,  luncheon  topics,  and  an  open  session  for  the  dis- 
cussion of  subjects  to  be  submitted  by  members  of  the  Con- 
ference. 


Improved  Road  Machinery 

From  our  London  office  we  have  received  a  copy  of  a 
catalogue  devoted  to  stone-breaking  machinery  manufactured 
by  Messrs.  Goodwin,  Barsby  &  Company,  Leicester,  Eng. 
The  greater  portion  of  this  booklet  is  devoted  to  material 
describing  and  illustrating  the  various  types  of  "Acme"  stone 
breakers.  This  equipment  is  well  known  to  all  users  of  road 
machinery,  but  in  this  new  and  revised  list  it  is  offered  in  a 
new  series  while  still  retaining  the  long-tested  principles 
which  have  built  up  its  excellent  reputation.  In  this  new 
series  a  high  standard  of  fitting  is  attained  for  the  purpose 
of  giving  to  the  user  of  the  machine  facility  for  effecting  re- 
newals in  the  shortest  possible  space  of  time.  Further,  by 
the  high  standard  in  quality  of  material,  the  longest  life  in 
these  renewals  is  ensured. 

The  bearings  in  this  series  are  machined,  carefully  lined 
and  bedded  into  bored  seatings  and  are  thus  instantly  renew- 
ed. The  jaw  faces  and  side  plates  are  of  manganese  steel 
of  the  first  quality,  combining  both  toughness  and  the  hard- 
est wearing  surface. 

The  machinery  manufactured  by  Messrs.  Goodwin, 
Barsby  &  Company  is  well  and  favorably  known  in  Canada. 
Tar-macadam  mixers,  drying  apparatus,  tar  boilers  and  tar 
spraying  machines  are  only  a  few  additional  lines  which  have 
been  tried  in  this  country  and  found  to  meet  exacting  re- 
quirements. 


The  Gravel,  Sand  and  Crushed  Stone  Company,  Limited. 
Toronto,  incorporated  in  1913,  have  this  month  compleied  af 
their  property  at  Erin,  Ont.,  one  of  the  most  up-to-datc 
plants  in  the  country  for  the  up-to-date  grading  of  sand,  gra- 
vel and  crushed  stone.  The  property  consists  of  upwards  of 
35  acres,  situated  on  the  C.  P.  R.,  with  a  siding  ruaninj;  -.he 
entire  length.  The  company  have  gone  down  to  a  depth  of 
thirty-five  feet  and  the  quality  of  the  sand  and  gravel  was 
maintained  as  far  as  the  shaft  was  sunk.  The  pioperty  is 
1,100  ft.  above  Lake  Ontario,  and  It  is  characteristic  of  the 
material  that  there  is  an  absence  of  clay,  loam  and  organic 
matter.  The  company  have  practically  no  stripping  to  do. 
At  present  about  twelve  to  fifteen  cars  a  day  are  oeiuK  turned 
out.  Contractors  requiring  clean,  sharp  sand,  screened  gravel 
and  crushed  stone  are  invited  to  communicate  with  the  firm 
at  132  William  Street,  Toronto. 


Mr.  F.  C.  T.  O'Hara,  Deputy  Minister  of  Trade  and  Com- 
merce, has  notified  Mayor  Frink  of  St.  John,  N.B.,  that  he  is 
to  give  evidence  on  harbor  facilities  before  the  Dominion 
Royal  Commission,  an  Imperial  body  which  will  begin  sit- 
tings   in  Canada  next  August. 
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Protection  of  Elevated  Tanks  and  Standpipes 
from  Frost 

TH  I-^  necessity  for  protectinj,'  elevated  tanks  aiul 
standpipes  frotn  the  extreme  cold  which  pre- 
vails at  times  during  the  wiijter  in  Western 
C  anada  is  emphasised  by  the  experience  which 
the  town  of  Moosomin,  Sask.,  had  with  its  standpipe 
last  winter. 

The  tower  is  80  ft.  high  by  16  ft.  in  diameter,  and 
has  a  capacity  of  100,000  imperial  gallons.  It  is  not 
housed  in,  and  during  the  very  cold  weather  an  ice  cap 
forms  near  the  top.  It  is  the  aim  of  the  authorities  to 
keep  the  water  as  near  the  top  as  possible  all  the  time, 
but  there  are  times  when  the  water  drops  lower  than 
the  ice  cap. 

On  Saturday,  February  14th,  water  was  being 
pumped  into  the  tower  after  a  spell  of  severe  weather. 
The  man  in  charge  of  the  pump  was  away  for  about 
fifteen  minutes  and  on  his  return  he  found  the  pres- 
sure gauge  had  made  a  complete  turn  and  was  pointing 
beyond  the  10  lb.  mark,  which  would  represent  a  pres- 
sure of  probably  from  130  lb.  to  150  lb.  a  sq.  in.  Imme- 
diately he  stopped  the  pump  and  opened  a  valve,  let- 
ting of?  water  and  so  reducing  the  pressiire.  An  ex- 
amination of  the  tank  showed  a  leakage  about  the  base 
and  also  two  of  the  anchor  bolts  broken.  \'arious 
opinions  were  expressed  as  to  what  had  actually  hap- 
pened, and  the  writer  was  asked  on  the  information 
given  above  to  express  an  opinion  as  to  what  actually 
happened  and  to  suggest  the  best  means  of  avoiding 
any  further  trouble. 

Owing  to  the  pressure  of  150  lb.  due  to  the  pumping 
there  would  be  a  very  considerable  upward  pressure 
acting  on  the  ice  cap.  Also  there  would  be  an  equal 
and  opposite  pressure  acting  on  the  bottom.  As  the 
bottom  rests  on  a  concrete  foundation  it  could  not 
"give."  The  tendency  would  be  for  the  tank  to  rise, 
and  of  course  failure  would  occur  at  the  weakest  point, 
which  would  be  at  the  bottom,  where  the  flange  angle 
on  the  vertical  plate  is  connected  to  the  bottom  plates. 
The  stress  would  come  on  the  rivet  heads,  and  there 
would  be  the  slightest  amount  of  movement,  which 
would  cause  leakage  between  the  angle  and  the  plate. 

If  the  anchor  bolts  were  slack,  this  movement 
would  probably  not  be  enough  to  cause  them  to  frac- 
ture. The  two  which  broke  were  possibly  already  un- 
der severe  stress  before  the  additional  load  due  to  the 
tank  rising  came  on  them.  This  condition  might  easily 
arise  from  the  fact  that  the  plate  of  the  standpipe  to 
which  the  bolts  are  connected  would  be  at  a  tempera- 
ture above  freezing  due  to  the  water  inside,  and  the 
bolt  would  be  at  a  temperature  considerably  below 
zero.  The  result  would  be  that  the  bolt  would  con- 
tract and  tighten  up  and  on  account  of  the  brittleness 
due  to  a  severe  cold  it  would  snap.  As  it  actually  hap- 
pened, the  leakage  was  between  the  flange  angle  and 
the  bottom  plate. 

Regarding  the  lessons  to  be  learned  from  the  above 
occurence,  it  is  obvious  that  too  much  care  cannot  be 
taken  where  a  town  or  municipality  is  dependent  upon 
a  standpipe  for  the  distribution  of  its  domestic  supply 
of  water,  and  the  best  precautions  known  to  prevent 
any  failure  should  be  taken.  The  business,  health, 
comfort,  sanitation  and  the  best  well-being  of  the  com- 
munity are  dependent  on  the  continuity  of  the  supply 
of  water.  The  town  of  Moosomin  is  fortunate  in  that 
the  damage  done  was  so  slight.   As  long  as  no  protec- 
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tion  is  given  4gainst  the  severe  cold  of  this  western 
country  there  is  always  danger. 

Jn  designing  standpipes  or  any  structures  all  known 
dangers  are  guarded  against.  A  factor  of  safety  is 
used  for  the  steel,  the  strongest  possible  wind  stress 
with  the  tank  in  the  worst  condition  to  withstand  it  is 
taken  into  consideration,  and  in  very  many  cases  in 
this  cunntry  and  the  United  States  the  danger  due  to 
the  formation  of  ice  is  left  out  and  the  stand-pipe  io 
left  uni)rotected.  Is  this  intelligent  design?  Does  the 
saving  made  in  the  frost  casing  warrant  taking  chances 
when  one  takes  into  consideration  how  much  depends 
on  the  continuity  of  the  supply  of  water? 

Many  dangers  are  ever  present  and  these,  in  some 
cases  have  caused  complete  failure.  With  a  favorable 
combination  of  circumstances,  the  tank  might  be  empty 
and  the  ice  fall.    The  rivet  shear  might  be  increased  be- 


yond safety  on  account  of  the  possible  suspension  oi 
ice,  or — on  the  withdrawal  of  water — on  account  of  the 
formation  of  a  vacuum  and  tlie  increased  stress  due  to 
atmospheric  pressure,  far  beyond  anything  considered 
in  the  design.  These  and  other  possible  dangers,  such 
as  happened  to  the  Moosomin  tank,  all  go  to  show  the 
absolute  importance  of  so  protecting  standpipes  thai 
there  is  no  chance  of  ice  forming  within. 

This  can  best  be  done  by  building  around  tiie  stand- 
pipe  a  wooden  casing,  some  few  feet  from  the  steel,  to 
allow  of  stairs  or  ladders  to  the  top,  and  heating  this 
space  possibly  by  means  of  the  exhaust  steam  from 
the  pump  house  or  by  some  other  means.  The  import- 
ance of  this  protection  cannot  be  impressed  too  strong- 
ly on  all  towns  or  municipalities  that  are  compelled  to 
build  stand-pipes  to  distribute  their  domestic  supply  of 
water. 


Municipal  Engineers  and  Experts 


"There  is  no  field  of  municipal  work  where  the  en- 
gineer lias  the  opjxjrtunity  to  develop  greater  versatil- 
ity than  in  the  moderate  sized  city,  according,  say,  with 
cities  of  the  second  class  in  New  York  State.  Here  the 
city  engineer,  appointed  by  the  mayor,  is  a  voting  mem- 
ber both  of  the  board  of  estimate  and  apportionment 
and  of  the  board  of  contract  and  supply.  He  is  called 
upon  to  exercise  control  over  almost  every  kind  of 
public  work  incidental  to  the  modern  city.  The  work 
may  not  be  of  the  magnitude  to  be  found  in  the  greater 
cities,  but  its  variety  is  far  greater  than  that  which 
comes  to  the  engineer  of  cities  of  the  first  class,  where 
jurisdiction  and  responsibility  are  subdivided.  Having 
less  of  a  certain  kind  of  work  to  do.  he  takes  it  very 
seriously  and  it  is  often  exceptionally  well  done. 

"The  practice  of  electing  a  city  engineer  by  the 
council  or  other  legislative  body,  or,  as  is  done  in  some 
cases,  by  popular  vote,  cannot  be  too  strongly  con- 
demned. Past  experience  has  given  good  ground  for 
the  general  statement  that  no  man  should  be  selected 
to  do  professional  or  highly  technical  work  by  election, 
whether  that  election  be  by  the  general  public  or  by  a 
legislative  body.  Those  who  are  called  upon  to  vote 
for  candidates  for  such  an  office  have  no  means  of 
knowing  their  peculiar  qualifications,  or  lack  of  quali- 
fications, and  better  results  will  almost  invariably  be 
obtained  if  responsibility  for  the  appointment  of  a  man 
to  do  such  work  is  vested  in  the  chief  executive  of  the 
city." 

The  above  is  part  of  an  address  delivered  by  Nelson 
P.  Lewis,  chief  engineer  of  the  Board  of  Estimate  and 
Apportionment  of  New  York  City,  before  the  graduate 
students  in  highway  engineering  at  Columbia  Univer- 
sity ;  and  there  are  two  points  in  this  brief  quotation 
which  seem  to  us  to  deserve  special  recognition — the 
reasons  advanced  for  appointing  rather  than  electing  a 
city  engineer ;  and  the  great  variety  of  the  work  which 
he  must  undertake  and  the  fact  that  this  is  "oft^n  ex- 
ceptionally well  done." 

With  the  latter  point  we  are  frequently  impressed 
as  we  come  into  contact  with  engineers  of  the  smaller 
cities.  The  duties  of  the  city  engineer  of  a  large  city 
are  often  more  executive  than  technical,  and  both  he 
and  his  subordinates  are  too  overwhelmed  with  details 
to  give  adequate  study  to  the  problems  presented ;  and 
so  for  year  after  year  they  follow  standard  methods, 
ttse  standard  plans  and  specifications,  and  depart  from 


the  old  standard  of  practice  only  after  most  of  the 
more  progressive  moderate  sized  cities,  have  led  the 
way. 

The  city  engineer  of  a  medium-sized  city  has.  in 
fact,  unusual  opportunities  for  obtaining  wide  engi- 
neering experience,  since  he  is  called  upon  in  many 
cases  to  act  as  designing  and  constructing  engineer  in 
connection  not  only  with  sewers,  water  works  and 
street  pavements,  but  also  bridges,  street  railway 
tracks,  buildings,  river  improvements,  retaining  walls, 
and  almost  every  kind  of  structure  which  is  included 
under  the  head  of  engineering. 

That  he  should  be  an  expert  in  all  of  these  branches 
is  impossible ;  that  he  should  be  even  reasonably  com- 
petent in  all  of  them  is  hardly  to.be  expected,  when 
we  consider  that,  for  the  salaries  ordinarily  paid  to 
city  engineers,  young  and  comparatively  inexperienced 
engineers  only  can  be  obtained.  City  councils  should 
realize  this,  and  city  engineers  should  not  be  ashamed 
to  confess  it,  since  it  is  certainly  in  no  way  to  their 
discredit,  and  to  seek  expert  advice  on  important  or 
novel  work. 

I'robably  in  no  one  feature  are  .American  cities  so 
far  behind  the  most  successful  European  ones  as  in 
the  proper  utilizing  of  expert  services — expert  mayors 
as  well  as  expert  engineers ;  and  city  engineers  should 
not  only  consider  it  as  no  reflection  upon  their  ability, 
but  should  even  recognize  it  as  a  duty  to  their  city  and 
to  their  ])rofession,  to  insist  tliat  when  they  are  called 
upon  to  undertake  any  important  work,  the  citj-  should 
employ  an  expert  in  that  particular  line  to  advise  them. 
None  but  a  large  city  could,  of  course,  expect  to  retain 
on  its  payroll  experts  in  various  lines  or  even  in  one 
line ;  and  an  expert  in  one  line  would  probabh-  be  less 
effective  in  carrying  on  the  general  routine  work  of  a 
city  engineer  than  the  average  man  that  fills  that  posi- 
tion. 

The  city  engineer's  duties  are  most  diverse  and  im- 
portant, and  wiien  well  carried  out  deserve  as  much 
credit  and  may  require  as  much  talent  as  those  of  tiie 
best  paid  consulting  expert.  Rut  part  of  hi>  ability  is 
the  recognition  of  the  times  ( which  will  come  in  the 
history'  of  most  of  them)  when  the  I)est  interests  of  the 
city  as  well  as  his  own  reputation  call  for  the  advice 
of  an  expert  in  the  particular  subject  involved,  and  he 
should  not  hesitate  to  urge  that  such  advice  be  obtain- 
ed.   On  the  other  hand,  the  city  should  not  expect  the 
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engineer  to  pay  for  this  advice,  l>ut  should  do  so  tlicm  probal)ly  even  in  one.  but  that  the  engineer,  although. 

selves;  since  they  should  realize  that  the  salary  which  not  a  specialized  expert,  is  probably  giving  them  more 

they  are  paying  is  not  sufficient  to  engage  for  them  than  their  money's  worth  in  carrying  out  the  ordinary 

expert   knowledge   in   a   dozen   different    branches,   or  work  entrusted  to  his  charge. — Municipal  Journal. 


Day  Labor  vs.  Contract  Work 


Specially  contributed  by  J.  W.  Astley. 


BI^IXc;  often  asked  by  head  officials  of  towns  and 
cities  as  to  my  opinion  in  regard  to  the  cjuestioii 
of  day  labor  vs.  contract  work  for  every  class 
of  municipal  work,  and  as  the  Contract  Record 
is  taken  by  nearly  every  municipal  contracti)r  and  has 
a  large  circulation  among  engineers,  I  am  submitting 
this  artic'-e  for  the  beneht  of  city  officials,  who,  from 
their  own  knowledge  and  from  tiie  criticisms  of  con- 
tractors, will  be  al)le  to  form  a  very  fair  opinion  on  the 
question. 

I  may  state  that  in  forty-five  years'  engineering 
experience,  I  have  had,  for  ten  years,  the  responsibilit)- 
of  handling  every  class  of  civic  work  by  day  labor. 
For  the  last  six  years  I  have  carried  out  this  work 
under  a  system  somewhat  different  from  what  is  usual-  • 
ly  employed.  In  this  respect  1  tender  "against  outside 
contractors,  who  are  furnished  city  material  at  the 
same  prices  that  I  am  charged.  In  my  tenders,  I  in- 
clude the  following  overhead  charges :  interest,  sink- 
ing fund  and  repairs  to  all  machinery,  time-keeping, 
book-keeping,  superintendence,  and  a  ])ercentage  for 
operating  stores  department. 

A  contractor  has  to  carry  his  own  fixed  charges, 
so  that  practically  the  only  difference  between  da) 
labor,  as  I  have  to  carry  it  out,  and  work  done  by  a 
contractor  is  that  I  put  up  no  deposit  and  the  city  be- 
comes my  security  for  the  due  fulfilment  of  the  work. 
The  inspection  is  supposed  to  be  the  same,  but  it  is 
carried  to  the  extreme  in  my  case,  so  as  to  prevent  any 
loophole  for  complaints.  I  am  expected  tfj  carry  out 
my  wt)rk  for  my  tender  prices,  and  1  have  done  so  with 
very  few  exceptions.  The  average  yearly  value  C)f 
work  for  the  last  six  years  has  been  close  to  $1,000,000. 

A  detailed  statement  is  submitted  at  the  end  of  the 

year  and  is  published,  so  as  to  give  the  general  public 

a  chance  to  see  the  results  of  day  labor.     1  am  gi\ing  a 

lain  statement  of  facts,  as  they  carry  great  weight  in 

'regard  to  this  question. 

The  city  of  \\'innipeg  owns  and  operates  the  fol- 
lowing public  utilities :  unlimited  electric  power  for 
light  and  power  pur])oses,  water-works — domestic  and 
high  pressure,  gra\el  ])its,  stone  cpiarry,  crushing  plant, 
railway  cars  for  handling  material;  one  stationary  and 
one  railway  asphalt  plant,  storage  yards  with  overhead 
supply  bins,  and  machine  shop  equipped  with  up-to- 
date  a|)pliances ;  stores  department,  gasoline  trucks, 
tractors,  rollers,  sewer  machines, — in  fact  everything 
that  makes  a  contractor's  outfit  for  certain  classes  of 
work  and  a  certain  amount  of  work. 

The  cost  of  material  is  as  follows:  broken  stone, 
delivered,  per  cubic  j'ard,  $1.7.^;  cement,  in  stock,  ])er 
bbl.,  $2.10;  gravel,  delivered,  per  cubic  yard,  $1.25; 
asphalt,  per  ton,  $25.00;  flux,  per  ton,  .$22.50;  lime- 
stone dust,  in  stock,  per  ton,  .$4.50;  crushed  granite,  ]>cr 
cubic  yard,  $3. .50. 

Fixed  charges  are  kept  sufficiently  high  to  leave  a 
safe  margin  on  an  ordinary  season's  work.  Naturally, 
if  a   very  big  season's  work  is   carried  out,  more   is 

'  Kngincer  of  Construction  for  the  City  of  Winnipeg. 


raised  than  would  cover  what  was  calculated  as  wear 
and  tear,  etc.  This  extra  amount  is  used  to  fm-ther  re- 
duce cai)ital  accoimts  on  various  plants. 

Standard  asphalt  pavement,  .3-in.  ballast,  6-in.  con- 
crete, lj4-in.  binder  and  2-in.  surface,  costs  $2.65  a 
square  yard.  This  includes  superintendence  and  time- 
keeping, 3c  ;  sinking  fund,  interest  and  upkee])  of  plant. 
7c  per  square  yard ;  maintenance  charge,  20c.  Total 
30c  per  square  yard. 

l-lxtra  lixed  ciiarges  on  all  works : — 
4  per  cent,  on  labor  for  general  tools  and  plant. 
3  per  cent,  on  cost  of  stores  for  operating  same. 
3  per  cent,  on  labor  for  superintendence  and  time- 
keejMug. 

$15.00  per  day  for  use  of  large  concrete  mixers, 
smaller  size,  $7. ,50. 

$15.00  ])er  day  for  steam  rollers.  $25.00  i)er  day  or 
its  equivalent  for  gasoline  tractors. 

$25.00  per  day  for  sewer  macliines. 

These  charges  are  exclusive  of  engineers'  and  hel])- 
ers'  wages. 

The  price  per  square  yard  for  artificial  stone  side- 
walks, of  whicJi  there  were  84  separate  contracts  last 
season,  was : — 

For    residential    streets,   8-in.    gravel   base,   4-in.   con- 
crete and  1-in.  finish,  per  square  yard  .  ..     $1.55 
For  business  streets,  8-in.  gravel  base,  5-in.  concrete 
and  I'-^-in.  finish,  per  square  yard $1.65 

Prices  per  foot  for  6-in.,  8-in.,  10-in.  and  12-in. 
water  mains  were  27c,  .30c,  35c  and  40c  resi)ectively. 
This  includes  lead,  hemp,  and  connecting  to  existing 
mains  and  hydrants.  All  water  pipe  and  specials  are 
furnished  free  by  the  city. 

Prices  for  12-in.,  15-in.  and  18-in.  ])ipe  sewers  were 
65c,  75c  and  '^Oc.  These  prices  include  all  exce])t  cost 
of  pipe. 

Concrete  sewers — -The  general  average  of  cost  of 
concrete  is  $8.00  per  cubic  yard,  and  excavation,  50c 
per  cubic  yard.  1  may  state  that  this  class  of  sewer  is 
generally  ver)'  deep,  and  oiu-  gi-ound  is  known  to  be 
very  treacherous,  thus  preventing  the  use  of  certain 
classes  of  sewer  machinery. 

With  the  aid  of  these  |)rices  and  oiu-  lixed  charges, 
contractors  and  city  officials  in  other  localities  will  be 
able  the  more  readily  to  adjust  aii}'  difference  in  cost 
of  labor  and  material. 

It  will  be  seen  that  by  having  our  own  plants,  we 
are  well  fitted  to  carry  out  a  large  amount  of  work 
and  thereby  keej)  our  machinery  working  as  many  days 
as  possible  during  the  working  season.  At  the  best. 
in  this  climate,  six  months  in  the  year  is  the  most  you 
can  calculate  on  to  make  any  machincrv  earn  towards 
its  cost  of  upkeep. 

.\t  the  same  time,  it  often  occurs  that  tenders  are 
called  for  more  work  than  can  be  done  in  a  given  time 
by  the  machinery  we  own,  and  as  it  would  be  a  poor 
policy  to  expend  $10,000  to  $12,000  for  extra  machinen,- 
simply  in  ca.ses  of  this  kind,  outside  contractors,  in 
such  instances,  are  expected  to  get  this  extra  work.    At 
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the  same  time,  however,  prices  are  kept  down  to  a  fair 
basis  by  the  knowledge  that  the  city  could  handle  all 
the  work  if  they  wished  to  do  so  by  purchasing  more 
machinery. 

Another  very  important  fact  that  must  not  be  lost 
sight  of  is  that  no  matter  how  much  or  how  little  work 
a  city  may  have,  they  cannot  do  work  outside  of  their 
(iwn  civic  works  so  as  to  try  to  keep  both  their  men 
and  machinery  steadily  employed.  A  contractor  has 
this  privilege,  and  can  tender  on  other  work  as  well, 
thereby  giving  him  a  chance  to  keep  a  well-organized 
gang  steadily  at  work.  Also  the  fact  must  be  borne  in 
mind  as  regards  all  civic  works,  that  seldom  is  any  en- 
deavour made  to  order  dififerent  undertakings  so  that 
one  could  ha  completed  before  the  next  is  started. 
'J'hey  are  all  usually  ordered  together,  and  must  1)C 
carried  out  at  once,  as  they  are  wanted  immediately, 
for  the  simple  reason  that  many  of  these  expenditures 
have  been  put  ofif  as  Jong  as  it  was  possible  to  do  .so 
with  public  safety.  The  city  powers  that  be  cannot  be 
blamed  for  this,  as  it  is  only  too  often  simply  a  question 
of  finances. 

Outside  of  a  city  having  reasonably  up-to-date 
plants,  without  having  gone  to  the  extreme  for  rea- 
sons given  in  a  previous  paragraph,  they  fail  to  do  as 
cheap  work  as  a  contractor  unless  a  competent  man  is 
given  full  control  of  men  and  machinery,  and  held  re- 
sponsible for  the  cost  of  the  work.  This  is  as  good 
security  as  that  put  up  by  any  municipal  contractor,  as 
any  man  who  is  fit  for  the  position  should  never  be  put 
there  by  civic  influence.  He  must  stand  or  fall  by  past 
and  present  record,  and  any  question  of  whom  he  shall 
hire  must  be  cut  out.  In  plain  language,  cut  out  ward 
patronage  or  quit  day  labor  once  and  for  all. 

It  may  be  considered  by  many  that  our  fixed 
charges  are  excessive,  but  this  is  one  item  that  is  not 
given  sufficient  thought  by  city  officials  when  con- 
templating the  day  labor  question.  Contractors  have 
it  drawn  to  their  attention  very  forcibly  when  their 
hands  have  to  go  into  their  pockets  for  new  machinery. 
My  idea  on  this  subject  has  been  formed  from  many 
years'  use  of  every  class  of  machinery  and  I  believe  that 
as  the  city  cannot  claim  or  make  use  of  any  direct 
saving  in  the  cost  of  any  work,  such  .saving  going  to 
the  benefit  of  the  property  owners  direct,  a  liberal  col- 
lection should  be  made  which  would  leave  the  cost  oi 
the  work  at  a  reasonable  figure. 

By  this  means,  after  the  assumed  life  of  any  ma- 
chinery is  passed,  and  consequeptly  paid  for,  it  can  be 
scrapped  if  thought  advisable,  either  on  account  of  the 
cost  of  the  yearly  repairs  exceeding  one-half  the  ex- 
pected revenue,  or  because  it  has  become  out  of  date. 
The  question  of  machinery  becoming  antiquated  is  a 
much  more  important  one  than  many  people  think. 
Many  classes  of  machinery  are  out  of  date  in  five  years, 
where  the  life  might  be  safely  placed  at  ten 
years.  Once  the  saving  on  operating  on  account  of 
any  improvement  will  more  than  i^ay  for  the  general 
upkeep  of  the  older  machine,  it  is  time  to  scrap  it, 
otherwise  your  outfit  will  be  going  further  behind  be- 
fore the  next  change  occurs. 

It  can  also  be  taken  as  a  fact  that  will  bear  no 
question  of  an  argument,  that  the  average  of  all  work 
will  be  of  a  better  quality  than  if  done  by  many  so- 
called  municipal  contractors.  Many  of  this  class  of 
contractor  is  here  to-day  and  gone  to-morrow,  and  as 
very  often  happens  in  municipal  work,  many  unfore- 
seen difficulties  crop  up  that  cause  the  work  to  be  more 
expensive   than   was  assumed,    and    still    cannot    be 


claimed  as  an  extra.  .\  contractor,  unless  he  is  ovfef- 
burdened  with  cash,  must  slip  over  these  places  at  the 
least  loss  to  himself,  whereas  the  city  can,  and  shoula> 
afford  to  expend  whatever  is  necessary,  even  if  by  so 
doing  the  cost  over  runs  the  original  tender  price. 

If  it  was  possible  for  one  or  two  reliable  munici- 
pal contractors  to  be  awarded  all*  city  work,  it  would 
be  a  different  matter.  They  would  then  have  the  same 
incentive  to  do  this  work  as  a  lasting  record  to  them- 
selves. If  a  town  or  city  decides  to  adopt  the  day 
labor  principle,  there  are  many  things  that  they  had 
better  leave  alone,  especially  large  buildings  and  cer- 
tain classes  of  other  work  that  only  come  i^nce  in  a 
while,  and  require  a  dift'erent  plant  than  that  in  general 
use.  This  would  mean  carrying  a  large  outlay  in  dead 
plant,  besides  requiring  certain  skilled  labor  that  is  too 
high-priced  to  be  used  on  any  ordinary  work ;  con- 
sequently on  these  odd  jobs  you  would  only  get  the 
left  overs  in  the  way  of  skilled  labor,  which  is  dear  at 
any  price. 

Winnipeg  Procedure 

After  tenders  are  advertised  for  and  bids  are  re- 
ceived, the  tender  which  is  lowest  is  recommended 
by  the  Board  of  Control  to  the  Council,  and  if  my  bid 
is  accepted  I  am  notified  to  proceed.  You  will  thus 
perceive  that  the  two  governing  bodies  of  our  munici- 
pal sy.stem  have  made  themselves  responsible  to  the 
people  for  the  due  fulfilment  of  the  work,  both  as  re- 
gards the  time  limit  for  completion,  and  the  stated  cost 
of  the  work.  Under  the  circumstances,  I  consider  that 
I  hold  a  very  responsible  position,  having  the  reputa- 
tion of  the  two  civic  governing  bodies  as  well  as  my 
own  at  stake,  and  must  "make  good." 

I  will  state  that  I  have  never  been  asked  by  any 
members  of  the  Board  of  Control  or  City  Council  to 
accept  any  man  as  foreman  on  these  works.  The  same 
applies  to  laborers.  If  this  system  is  carried  out,  day 
labor  can  be  made  a  success,  and  the  average  cost  of 
all  work  will  be  cheaper  than  any  contractor  can  afford 
to  do  it  for. 

Tliere  are  excejUional  cases  when,  if  a  contractor 
wishes  to  keep  his  gang  together  for  other  work  he 
had  in  view,  he  can  afford  to  take  civic  work  at  cost 
prices,  in  which  case  if  he  comes  out  clear,  he  has 
actually  made  it  pay,  as  the  loss  in  wages  of  making  up 
a  new  gang  amounts  to  a  considerable  sum  in  dollars, 
besides  the  question  of  efficiency  in  keeping  a  well 
trained  gang  ready  for  the  next  job. 

Winnipeg  was  the  pioneer  city  to  go  into  the  ques- 
tion of  building  and  operating  their  own  iiuinicipal 
asphalt  plants  and  doing  all  their  own  as])halt  work. 
The  etTect  of  all  this  class  of  work  being  done  by  the 
city  is  \ery  apparent.  W'e  can  justly  claim  a  more 
even  quality  of  good  pavements  and  cheaper  to  keej) 
in  repair  than  any  city  on  the  American  continent. 
This  is  simply  owing  to  a  uniform  system  being  car- 
ried out  in  regard  to  mixing  and  laying  pavements 
from  j'car  to  year,  any  re|)airs  being  made  as  required, 
not  to  suit  the  time  and  convenience  of  various  con- 
tractors as  would  be  the  case  if  repaired  under  the 
guarantee  system.  It  would  not  be  possible  to  lay  as 
even  a  class  of  pavements  if  several  contractors  were 
engaged  in  the  work  during  different  years,  and  the 
figures  given  in  a  previous  paragraph  will  show  that 
no  contractor  could  afford  to  compete  and  make  a  fair 
margin  of  profit. 

To  make  it  pay  a  town  or  city  to  go  into  this  class 
of  work,  they  should- be  able  to  see  that  under  ordinary 
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conditions  a  certain  amount  would  be  required  every 
year.  If  there  is  a  rush  one  year  and  very  little  done 
tl)e  next,  it  means  carrying  over  overhead  charges  to 
a  second  year,  which  is  not  a  g;ood  policy,  but  if  suffi- 
cient asphalt  pavements  are  already  laid  that  are  past 
their  guarantee  period,  and  there  are  others  that  still 
hfive  some  years  of  the  guarantee  period  yet  to  run, 
these  two  can  always  be  counted  on  to  make  a  certain 
amount  of  work  for  a  municipal  asphalt  plant,  and  will 
lielp  to  carry  the  overhead  charges. 

I  am  a  firm  believer  in  day  labor  if  carried  out  as 

3  business  proposition,  but  if  attempted  to  be  carried 

out  as  in  many  cities  south  of  the  line  and  in  many  of 

^iour  own  Canadian  cities,  under  the  old  style  of  city 


council  and  ward  ])olitics,  it  cannot  be  made  a  suc- 
cess. It  simply  means  taking  the  property  owners* 
money  and  distributing  it  among  the  working  class, 
under  the  mistaken  idea  that  the  city  is  better  off  be- 
cause many  men  who  are  residents  receive  employment 
on  civic  works,  but  which  no  contractor  would  hire  at 
any  price  except  to  fill  a  gap  until  he  can  pick  up  some- 
thing better. 

I  have  seen  civic  works  carried  out  by  so-called 
day  labor  on  both  sides  of  the  border,  under  practically 
the  above  system,  and  the  estimated  extra  cost  was  at 
least  30  per  cent,  over  what  it  should  be,  but  as  the 
old  saying  is,  "the  people  get  what  they  want  and  so 
have  no  kick  coming." 


Underpinning  Work-House  Adjacent  to  Tilting 
Grain  Elevator  at  Transcona 


To  forestall  the  settling  of  the  tall,  heavy  work- 
house adjacent  to  the  Canadian  Pacific  Rail- 
way's grain  elevator  at  Transcona,  Canada, 
which  is  leaning  at  an  angle  of  24  deg.  to  the 
f  vertical  as  a  result  of  recent  subsidence  of  the  blue  clay 
foundation,  a  contract  for  underpinning  has  been 
awarded  to  the  Foundation  Company,  Limited,  of  Mon 
treal.  The  main  elevator  settled  26  ft.  on  one  side  and 
was  thrown  30  ft.  out  of  plumb  in  a  height  of  102  ft., 
but  no  material  settlement  has  yet  been  observed  in 
the  work-house.  The  underpinning  work  is  now' in 
l)rogress  and  consists  essentially  of  a  method  of  af- 
fording preliminary  support  for  the  entire  superstruc- 
ture on  inclined  shores,  and  subsequently  sinkint; 
shafts  to  rock  under  the  column  centers  and  construct- 
ing in  them  new  footings  on  which  the  building  will 
be  underpinned. 


The  45  X  70-ft.  work-house  is  152  ft.  high  above  the 
ground  and  extends  16  ft.  below  ground  to  the  top  of  a 
monolithic  concrete  foundation  slab  4  ft.  thick  which 
is  heavily  reinforced  and  receives  the  square  footings 
of  twenty-four  cylindrical  columns  arranged  in  four 
longitudinal  rows.  The  estimated  total  weight  of  the 
building  and  contents  is  5,640  tons.  The  interior  col- 
umns each  carry  313  tons  live  load  and  415  tons  dead 
load,  while  the  exterior  columns  carry  157  tons  live 
load  and  215  tons  dead  load.  The  foundations  rest  on 
a  bed  of  clay  about  40  ft.  thick,  below  which  there  is  a 
stratum  of  gravel  and  disintegrated  rock  extending  to 
bed  rock  about  54  ft.  below  the  surface. 

The  unstable  condition  of  the  soil,  demonstrated  by 
the  excessive  displacement  of  the  adjacent  building, 
made  it  very  hazardous  to  disturb  these  foundations 
until  independent  support  was  provided  for  the  super- 
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Details  of  shoring  and  arrangement  of  shafts  and  drifts  for  underpinning  columns  of  Transcona  work-house. 


SactionBB 


544 


THE    CONTRACT     RECORD 


stnictiire.  The  entire  weight  of  the  building  was  there- 
fore transferred  to  temporary  new  foundations  Ihrougli 
a  system  of  inclined  shores  on  exterior  piers  with  a 
factor  of  safety  of  three. 

A  sheeted  trench,  heavily  braced  with  12  x  12-in. 
horizontal  timbers,  was  excavated  around  all  four  sides 
of  tile  building  to  a  depth  below  column  footings,  and 
in  it  twenty  foundation  pits  were  sunk  to  rock  opposite 
the  exterior  columns  and  about  10,  13  and  15  ft.  dis- 
tant from  them  on  centers.  The  two  i)its  at  each  cor- 
ner, eight  in  all,  were  excavated  inside  a  sheeting  of 
sectional  cast-iron  cylinders  with  courses  4  ft.  high, 
which  were  k)aded  with  steel  rails  suspended  from  an 
upper  i)latform. 

The  experience  and  information  obtained  by  sinking 
these  pits  enabled  the  contractor  to  sink  the  remaining 
l)its.  5  and  6  ft.  in  diameter,  by  the  Chicago  method, 
substituting  for  the  cast-iron  casting  vertical  wooden 
sta\es  with  inside  flanged  steel  rings.  The  piers  on  the 
longitudinal  sides  of  the  building  were  tilled  with  1 :2:4 
concrete  and  the  larger  ones  at  the  ends  were  lillcd  witli 
1 :3  :5  concrete.  They  were  capped  with  enlarged  rect- 
angular pedestals  to  receive  the  feet  of  the  inclined 
shores.  The  thrust  was  resisted  by  horizontal  rails 
embedded  in  the  concrete  and  bearing  against  vertical 
rails  reinforcing  the  top  of  the  pier  and  distributing 
the  stress  into  the  pier  shaft. 

Transferring  Column  Loads 

The  column  loads  were  all  transferred  to  the  new 
exterior  piers  by  a  system  of  heavy  multiple  inclined 
shores  transverse  to  the  longitudinal  axis  of  the  build- 
ing. These  shores  were  arranged  in  pairs,  one  shore 
of  each  pair  engaging  the  adjacent  exterior  ct)lumn  at 
the  second  i\oov,  and  the  other  engaging  the  adjacent 
interior  column  in  the  same  transverse  plane  at  the  sec- 
ond floor  level.  The  corresponding  pair  of  shores  in 
the  same  ])lane  on  the  opposite  side  of  the  building 
completed  the  support  for  one  transverse  row  of  col- 
umns, and  with  the  solid  floor  connecting  liie  columns 
formed  an  arch-like  construction  through  which  the 
total  weight  of  the  upper  storeys  was  transferred  to  the 
new  outside  piers.  Provision  was  made  for  the  inser- 
tion of  additional  bracing  from  the  bottoms  of  the  ex- 
terior columns  to  the  first  floor,  as  indicated  by  dotted 
lines,  but  their  use  has  not  been  found  necessary.  The 
tops  of  the  exterior  foundation  ])iers  and  some  of  the 
footings  of  the  columns  in  the  building  are  braced  by 
raker  struts  to  the  bank  on  the  outside  of  the  trench. 

Underpinning 

The  shores  are  made  of  full  length  12  x  12-in.  tim- 
bers, from  two  to  four  in  a  set.  In  the  heaviest  long 
shores  the  sei)arate  pieces  lie  in  the  same  inclined  plane 
and  are  thoroughly  clamped  together  with  yokes  made 
of  a  pair  of  screw  rods  with  nuts  engagmg  bearing 
angles  on  the  opposite  sides  of  the  struts.  The  upper 
ends  of  the  outside  two-storey  shores  engage  horizon- 
tal bearing  pieces  or  caps  consisting  of  12  x  12-in.  tim- 
bers 6  ft.  long  reinforced  by  a  ])air  of  12-in.  channels 
fitted  on  oi)posite  faces  and  securely  bolted  to  them. 
These  pieces  are  set  in  seats  cut  out  of  the  concrete  at 
the  tops  of  the  columns,  and  distribute  the  shore  pres- 
sure over  the  entire  width  of  the  concrete.  The  other 
shores  have  their  ends  bearing  directly  against  the 
dres.sed  surface  of  the  concrete.  The  shores  were  ad- 
justed and  brought  to  bearing  by  heavy  oak  wedges  at 
the  lower  ends. 

The  monolithic  concrete  slab  which  forms  a  con- 
tinuous footing  under  the  entire  area  of  the  building 


will  have  nine  openings  cut  through  it  to  give  acces.-- 
for  the  underpinning  excavation.  These  openings, 
about  6  ft.  stjuare,  will  be  located  s(j  as  to  give  acces.; 
to  the  greatest  number  of  columns  without  involvin;^ 
unnecessary  cutting  of  the  foundation  slabs.  Three  of 
them  will  each  give  access  to  four  interior  colunni--. 
and  the  outer  ones  will  each  give  access  to  two  exterioi 
columns. 

I'rom  these  openings  excavations  w'ill  be  sheeted 
down  about  6  ft.  below  the  bottom  of  the  concrete  and 
drifts  will  be  run  from  them  to  the  centers  of  the  ad- 
jacent columns  under  which  shafts  will  be  excavated 
by  the  Chicago  method  already  descrilied,  carried  down 
to  rock,  and  filled  with  concrete,  adjusted  to  bearing 
under  the  colunni  bases  so  as  to  continue  the  supi)ort  of 
the  latter  directly  to  solid  bearings. 

liach  shaft  will  be  ecjuipped  with  a  small  individual 
electric  hoist,  and  the  .spoil  buckets  will  be  suspended 
from  trucks  engaging  horizontal  tracks  on  which  they 
will  be  carried  through  the  drifts  to  the  common  open- 
ing in  the  foundation  slabs.  In  the  excavation  of  the 
exterior  shafts  for  the  shoring  piers,  the  spoil  buckets 
were  handled  I))'  windlasses  operated  in  groups  by  a 
rope  drive. 

The  work  is  being  executed  under  the  supervision  of 
A.  I.  Cami)bell,  sui)erintendent  for  the  contractors,  and 
Frank  Lee,  ()rincipal  assistant  chief  engineer  in  charge 
of  the  work  for  the  Canadian  Pacific  Railway  Compan_\-. 


City  Engineers  vs.  Private  Engineers 

.An  engineer  of  wide  experience  both  in  munici|)a'i 
work  on  salary-  and  in  private  practice  raises  a  (|uestion 
of  engineering  ethics.  Should  engineers  on  city  pay- 
rolls at  i)resumably  full-time  salaries,  and  with  no  pri- 
vate offices  and  no  personal  staff,  compete  for  outside 
Avork  with  engineers  who  have  to  maintain  both? 

In  such  cases  the  public  official  or  employee  has  no 
office  rent  to  pay,  and  if  he  has  sufficient  energ\^  and 
executive  ability  he  can  call  to  his  aid  his  fellow  em- 
ployees and  thus  carry  on  a  business  of  considerable 
magnitude  practically  clear  of  all  charges  except  those 
for  strictly  personal  services. 

Two  main  points  are  more  or  less  deeply  involved : 
(1)  The  two-thousand-3'ear-old  question,  "Can  a  man 
serve  two  masters?"  with  its  well-known  and  gener- 
all}'  accepted  answers;  and  (2)  fairness  of  competition 
with  engineers  in  ])rivate  practice  who  must  meet  office 
rent  and  other  overhead  charges.  The  chief  danger  as 
regards  unfair  competition  lies  in  the  temptation  to 
take  advantage  of  lack  of  overhead  charges  and  to  offer 
to  work  for  lower  fees  in  cu'der  to  get  more  engage- 
ments or  engagements  more  easily.  This  danger  could 
be  obviated  by  charging  a  standard  fee — if  tiiere  is 
such  a  thing  that  can  be  adjusted  to  various  degrees  of 
education,  experience  and  ability. — Engineering  New  >. 


-Among  the  most  important  foreign  bridges  uuw 
under  construction  or  completed  last  year  there  were 
recently  enumerated  in  the  "Engineer"  the  Sara  rail- 
road bridge  over  the  Lower  Ganges,  comprising  lif- 
teen  359-ft.  spans,  with  foundations  carried  down  to  a 
depth  of  about  162  feet  below  water  level.  It  is  being 
built  at  an  estimated  cost  of  more  than  $6,000,001). 
The  Allahabad  railroad  bridge  in  India  is  lj4  mile.s 
long  and  has  forty  l.'^O-ft.  spans.  The  Potergy  River 
bridge  in  Brazil  has  ten  164-ft.  spans.  A  viaduct  on 
the  railroad  from  Miramas  to  L'Estaque  in  the  soulii 
of  France  is  3,093  feet  long. 
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Ford  Motor  Company's  proposed  new  factory  at  Toronto.     ICstiniaii  J  .  ">i  >.'  iiiinni.     Ai 
Detroit.    Contractors:  F.J.  Mark  Construction  Coiiuiaiiy,  Birmingliam, 


Ford  Motor  Company   to  Have  Fine 
New  Factory  at  Toronto 

RICPRODUCED  herewith  is  the  architects'  per- 
spective of  the  new  factory  which  the  Ford 
Motor  Company  of  Canada  propose  to  erect  on 
the  northwest  corner  of  Christie  and  Dupont 
streets,  at  a  cost  of  $250,000.  The  new  addition  will  be 
live  storeys  high  and  the  exterior  will  be  of  face  brick 
trimmed  with  terra  cotta.  The  building  will  be  abso- 
lutely fireproof,  and  the  flat  slab  construction,  giving  a 
maximum  span  between  the  columns,  will  l^e  adopted. 
A  roof,  paved  with  tile,  will  afford  21,000  square  feet  for 
testing.  There  will  be  two  large  freight  elevators,  one 
running  to  the  roof,  and  two  service  stairways.  A 
covered  loading  platform  will  enclose  a  space  95  ft.  by 
50  ft.  The  floor  area  of  each  floor  will  be  21,320  sq.  ft., 
and  the  floor  area  of  the  entire  building,  not  including 
basement  and  roof,  106,605  sq.  ft.  The  heating  appara- 
tus will  be  installed  in  the  basement,  which  has  an  area 
of  5,000  sq.  ft.  Excavations  for  the  building  are  now  in 
progress.  The  architect  is  Mr.  John  Graham,  of  De- 
troit, Mich.,  and  the  general  contractors  are  Messrs. 
1".  J.  Mark  Construction  Company,  IJirmingham,  Ala- 
bama. 


Contraction  and  Expansion  in  Buildings 

IX  order  to  determine  the  effect  of  temperature  up- 
on a  new  Jjuilding  recently  constructed  in  C"am- 
bridge,  Mass.,  the  Aberthaw  Construction  Com- 
pany has  had  made  by  Professor  Howard,  of  the 
Massachusetts  Institute  of  Technology,  some  very 
carefully  standardized  measurements  of  the  Gray  & 
Davis  5-storey  reinforced  concrete  factoiy,  erected  by 
them  in  1913  from  designs  of  Monks  &•  Johnson,  of 
I'xiSton. 

The  building  is  about  381   ft.  l)y  61   ft.,  the  floors 
being  of  the  mushroom  or   flat-slab  type.     The  out 
side  is   embellished  with   a   tapestry  brick   veneer  on 
corner  bays,  and  also  on  curtain  walls  below  the  win- 
dows above  the  first  floor. 

The  first  measurement,  made  on  a  sunny  morning. 
November  7,   1913,  showed    a    temperature    on    the 


ground  in  front  of  the  building  of  about  70  de'g.  1". ; 
while  that  on  the  roof,  wheic  the  upper  measurements 
were  made,  was  about  57  deg.  I'.,  being  in  the  shade  o{ 
the  parapet  wall.  Points  for  measurement  w^-e  estab-| 
lished  at  the  corners  of  the  building,  by  round-headed 
brass  screws  set  into  lead  expansion  shields  and  vve'.l 
anchored  into  the  concrete  wall.  Intermfec}iate  points, 
established  by  stakes  driven  into  the  grolijid  ajiproxiT 
mately  100  ft.  apart,  were  on  the  same  level  as  th<;  twtf 

end  points  and  exactly  in  line  with  thenv  '; 

,  ■ ..     .        ,   '  ■'•■.,/ 

Measurements  were  made  three  tinieS  to  obtain 
averages;  and  the  temperature  was  taken  by  thiee 
standardized  thermometers — one  at  each  end,  and  one 
at  mid-length.  After  making  all  corrections  to  the 
steel  tape  used,  the  length  was  found  to  be  ^^2^59  fti 
at  a  mean  temperature  of  69.8  deg.  F.  v'/.        ' 

The  measurements  in  the  upper  part  of  the  fjuild- 
ing,  made  from  the  roof,  were  located  about  3  ft.  abovo 
the  roof  level,  and  were  set  in  the  same  way  as  those 
in  the  bays.  Three  separate  measurements  were  made 
here  also,  the  final  length  being  found  to  be  37^>A.^7  It. 
at  56.9  deg.  F. 

I'ebruary  12,  1914,  on  a  cold  day  following  seveial 
cold  days,  three  measureinents  at  the  base  gave  an 
average  of  382.552  ft.  at  an  average  of  17.4  deg.  !•". 
Three  measurements  on  the  roof  gave  a  mean  length  of 
379.277  ft.  at  a  mean  temperature  of  6.2  deg.  F. 

These  measurements  seem  to  indicate  that  the  uj) 
per  part  of  the  building  contracted  .06  ft.  in  a  range  of 
50.7  deg.  1". ;  the  base  line  contracted  .007  ft.  in  a  range 
of  52.4  deg.  F. 

In  addition  to  direct  measurements,  vertical  lines 
were  established  between  the  bottom  and  toj)  of  the 
building.  The  top  point  at  the  west  end  of  the  building 
was  found  on  I'^ebruary  12  to  have  moved  east  .02  It. 
The  top  at  the  other  end  of  the  building  was  found  to 
have  moved  west  .026  ft.  Three  intermediate  points 
all  moved  well  in  amounts  varying  from  .01  to  .024  ft. 
This  beirs  out  the  generally  accepted  idea  that  a  build- 
ing contracts  more  at  the  top  than  at  the  bottom  in 
cold  weather,  and  corresi)ondingly  expands  more  at  the 
top  than  at  the  bottom  in  hot  weather. 


546 


THE    CONTRACT     RECORD 


The   Modern  Type   of  Cement  Gun 
and  Its  Work — Part  II.  conclusion) 


By  Carl 

RI':MARKABLE  as  an  example  of  repair  work 
are  the  concrete  piers  of  the  Dover  Street 
Bridge  in  Boston.  Fig.  12  shows' the  condi- 
tion of  the  piers  after  the  worst  rubbish  had 
been  cleared  away  and  also  very  plainly  shows  the  line 
to  which  the  tide  rises  at  regular  intervals.  During 
high  tide  the  piers  are  almost  completely  under  water 
an'd  therefore  ordinary  repair  work  would  have  re- 
(juired  the  construction  of  a  temporary  coflFerdam 
around  the  pier.  It  was  then  decided  to  use  the  cement 
gun  for  this  work  and  Fig.  13  shows  the  successful 
C()m])letion  of  the  work. 


Fig.  12— Concrete  piers,  Dover  Street  Bridge,  Boston. 

All  the  work  was  done  between  tides,  without  any 
forms  or  other  equipment.  Fig.  13  shows  very  plainly 
the  tidemarks  on  the  new  work.  The  cement  gun 
deposited  the  material  with  such  force,  and  compact- 
ed the  same  so  densely,  that  even  the  rising  tide  could 
do  no  harm  to  the  new  gunite  work. 

The  same  conditions  had  to  be  met  on  the  repair 
work  of  the  sea  wall  at  Lynn,  Mass.,  and  on  numerous 
other  jobs  all  along  the  Atlantic  and  Pacific  coasts. 

In  Fig.  14  the  cement  gun  is  shown  on  tunnel  re- 
pair work.    The  brick  lining  in  the  single  track  tunnel 

•  Abstract  and  rcarrnnsccd  version  of  a  paper  presented  la«t  month  t<> 
the  Western  Society  of  KnKlneers.  Cliicatto.  and  published  In  the  April 
ournal  of  the  Society.  In  cooperating  with  the  Editors  of  the  Contract 
Record  in  the  reproduction  of  this  paper  (in  two  parts.  In  the  issues  of 
April  29  and  May  Bi.  Mr.  Weber  lilndly  offers  to  deal  directly  with  any 
untiuiries  through  our  correspondence  columns. 


Weber 

on  the  Chicago,  Milwaukee  &  St.  Paul  R.  R.  near 
Tunnel  City,  Wis.,  was  badly  worn  by  the  locomotive 
blasts.  The  mortar  filling  on  the  roof  had  been  so 
damaged  and  tlie  lower  course  of  bricks  so  worn  away 
that  repair  work  became  necessary.  Tlie  tunnel  is 
1,330  ft.  long.  There  being  an  average  of  32  trains  per 
day  at  this  point,  and  all  tonnage  freight  being  oper- 
ated witii  pushers,  tiiis  allows  very  short  working 
time  between  trains  and  therefore  the  repair  of  the 
tunnel  was  a  difficult  problem.  The  method  finally 
adopted  was  to  place  a  gunite  coat  over  a  strip  8  ft. 
wide  on  the  under  side  of  the  centre  of  the  arcii  and 
the  results  have  been  satisfactory. 

Before  placing  the  gunite  the  surface  was  cleaned 
with  a  sand  blast.  No.  3  triangular  mesh  reinforce- 
ment was  used  in  a  single  layer  and  placed  in  8  ft. 
lengths  at  right  angles  to  the  tunnel  axis.  The  gunite 
was  applied  in  two  to  five  coats,  depending  upon  tlie 
thickness  necessary.  Tiie  concrete  never  extended  in- 
l(j  the  old  lining  for  a  distance  greater  than  the  thick- 
ness of  one  brick  and  projected  2  in.  beyond  the  old 
face  of  the  lining.  This  made  the  total  thickness  vary 
from  4  to  6  in. 

In  planning  for  this  work  it  was  thought  that  some 
form  of  shield  would  be  necessary  to  protect  the  fresh 
concrete  from  locomotive  blasts  until  it  had  tliorougii- 
ly  set,  and  a  movable  shield  to  be  supported  from  the 
roof  was  accordingly  built  and  used  at  the  beginning 
of  the  work.  It  was  soon  found,  however,  that  the  ce- 
ment placed  by  the  gun  was  so  hard  immediately  after 
placing  that  the  locomotive  blasts  had  no  effect  upon  it 
and  the  use  of  the  shield  was  discontinued. 

The  portable  compressor  plant  was  located  at  the 
east  portal,  a  2  in.  pipe  was  carried  through  the  tunnel 
with  connections  at  frequent  intervals,  and  the  cement 
gun  and  mixing  board  were  carried  on  staging  sup- 
])orted  by  two  standard  gauge  cars  coupled  together. 
A  Fairbanks-Morse  gasoline  locomotive  was  used  to 
push  the  equipment  in  and  out  of  the  tunnel.  It  was 
necessary  to  remove  the  entire  outfit  to  a  siding  at  the 
east  portal  for  every  train  movement.  The  work  was 
carried  on  for  about  two  months,  the  progress  being 
about  210  ft.  a  week. 

Another  interesting  piece  of  railroad  work  is  shown 
in  Fig.  15.  The  picture  shows  a  portion  of  the  dec]) 
rock  cut  on  the  Erie  R.  R.  just  outside  of  Jersey  City 
known  as  the  Bergen  Hill  Cut.  .  The  work  of  the  ce- 
ment gun  consisted  in  cleaning  the  fissures  between 
the  different  layers  of  the  rock  and  then  filling  them 
with  cement  mortar  to  eliminate  the  danger  from  fall- 
ing rocks  and  to  retard  disintegration.  The  hanging 
platforms  used  for  this  work  and  the  simplicity  of  the 
whole  arrangement  arc  shown. 

Of  an  entirely  different  nature  is  the  work  shown 
in  Figs.  16  and  17,  which  illustrate  a  coal  bunker  about 
25  ft.  wide,  20  ft.  deep,  and  150  ft.  long.  This  coal 
l)unker,  which  is  built  at  the  Haskell-Barker  Car  Com- 
pany's works  at  Michigan  City.  Ind.,  was  lined  witli 
gunite  in  order  to  protect  the  bunker  against  al>rasioii 
and  the  action  of  the  sulphur  in  tlie  coal,  which  will 
weaken  the  steel  work  in  a  short  time.  The  lining  is 
2'/2  in.  thick,  reinforced  with  No.  7A  American  .Steel 
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&  Wire  Company's  triangular  mesh.  This  mesh  is 
fastened  to  angle  irons  riveted  to  the  steel  work  for 
tliat  purpose.  The  work  has  proven  successful  and 
although  no  provisions  whatever  were  made  for  ex- 
pansion joints,  not  a  crack  appeared  in  the  work. 

There  is  a  large  field  for  this  class  of  work,  as  prac- 
tically no  protection  is  given  the  steel  work  in  such 
bunkers  at  the  present  time.  The  saving  in  cost  for 
repair  and  renewal  is  soon  equal  to  many  times  the 
cost  of  the  gunite  lining. 

Numerous  old  and  new  steel  bridges  and  viaducts 
have  been  coated  with  gunite  to  protect  the  steel  work 
against  rust  and  the  corrosive  action  of  the  gases 
einitted  by  locomotives,  etc.  The  gunite  covering 
also  deadens  the  noise  of  traffic  over  these  structures 
and  greatly  improves  their  appearance. 

For  old  bridges,  where  tiie  corrosion  has  gone  so 
far  as  to  practically  demand  renewal,  the  cement  gun 
suggests  the  reconstruction  at  a  saving  in  cost  by  a 
new  process.  The  steel  work  after  having  been  clean- 
ed and  freed  from  all  rust,  scale,  and  loose  paint,  is 
wrapped  with  wire  mesh.  To  make  up  for  lost  steel 
area  and  to  provide  additional  strength,  reinforcing 
Ijars  may  be  placed  as  in  ordinary  practice  and  then 
the  whole  structure  coated  with  gunite  from  2  to  6  in. 
in  thickness  as  conditions  may  demand.  In  this  man- 
ner the  old  structure  can  be  saved,  practically  a  new 
bridge  being  formed  without  interruption  of  service 
and  without  any  great  expense  for  forms,  scafifolding 
or  the  like.  The  reconstructed  bridge  will  then  be  a 
permanent  structure  and  of  superior  strength  and  ap- 
pearance to  the  old  one. 

Figure  18  shows  the  new  South  High  Street  Via- 
duct at  Columbus,  Ohio.  The  length  is  about  350  ft. 
and  the  width  is  70  ft.  The  steel  work  of  the  entire 
structure,  including  columns  and  braces,  has  been  coat- 
ed with  gunite  about  2  in.  thick  and  the  appearance  of 
the  work  after  completion  is  illustrated.  In  Fig.  19 
we  have  a  close  view  of  the  nozzle  at  work  on  this  job. 
The  air  compressor  and  gun  are  standing  on  top  of 
the  steel  work,  and  the  wire  reinforcement  and  the  pro- 
cess of  coating  can  be  seen. 

For  coating  the  steel  in  our  modern  skyscrapers 
and  other  steel  skeleton  structures  gunite  has  been 
used  with  success.  In  Fig.  20  we  have  a  close  view 
of  some  of  the  steel  work  of  the  new  56-storey  Wool- 
worth  Building  in  New  York.  In  this  giant  of  sky- 
scrapers practically  all  of  the  steel  work  has  been 
protected  by  covering  with  gunite. 

Use  for  the  cement  gun  was  found  in  the  new- 
Grand  Central  Terminal  Station  in  New  York,  where 
over  3,800,000  sq.  ft.  of  steel  work  was  covered. 

Extensive  waterproofing  work  has  also  been  done 
at  the  Chicago  Stockyards  and  elsewhere  and  this 
branch  of  the  work  is  rapidly  expanding-. 

For  fireproofing  purposes,  the  cement  gun  is  valu- 
able. Old  corrugated  iron  sheds,  warehouses,  and  fac- 
tory buildings  can  be  transformed  into  permanent 
structures  even  if  already  badly  rusted.  The  cost  for 
this  work  is  comparatively  low  and  can  be  carried  on 
in  most  cases  without  interfering  with  the  service  of 
the  buildings. 

The  work  of  repairing  the  spillway  of  the  Public 
Service  Corporation  at  Joliet,  111.  The  spillway  is  90 
ft.  wide  and  has  a  swift  current.  The  material  had  to 
be  shot  across  the  channel,  the  gun  being  located  at  the 
other  side.  Practically  all  the  work  had  to  be  done 
from  scows.  The  work  consisted  of  placing  a  6  in.  cur- 
tain wall  over  the  badly  deteriorated  face  of  the  foun- 
dation wall  of  the  station.    This  curtain  wall  is  650  ft. 


long,  12  ft.  high,  and  is  reinforced  with  ^  in.  steel 
rods  and  American  Steel  &  Wire  Company's  triangu- 
lar mesh  No.  7.  The  greatest  difficulty  was  encounter- 
ed by  the  inflow  of  water  due  to  leaky  gates  from  the 
station.  Numerous  drains  had  to  be  placed  in  the  work 
to  overcome  this  trouble.  The  curtain  wall  encases 
and  protects  the  intake  pipe  for  the  railroad  water  sup- 
ply station  which  carries  water  at  a  pressure  of  about 
90  lb.  per  sq.  in. 

From  these  descriptions  and  illustrations  the  value 
of  the  cement  gun  for  engineering  and  architectural 
work  will  be  appreciated.  At  a  later  time  I  hope  to 
be  able  to  give  more  explicit  information  along  some 
new  lines  now  in  the  stage  of  development.  I  refer 
especially  to  the  use  of  the  cement  gun  for  the  manu- 
facture of  concrete  units  for  building  construction,  as, 
for  instance,  floor  and  rpof  slabs,  curtain  wall  sections, 
hollow  floors,  beams  and  columns,  pipes,  fences,  etc. 
I  am  sure  that  the  results  will  practically  open  a  new- 


Fig.  13— Same  view  as  Fig.  12.  after  using  the  cement  gun. 

branch  of  reinforced  concrete  construction.  For  ex-  . 
ample,  two  H-shaped  gunite  beams,  12  in.  high  and  12 
in.  wide,  were  recently  made.  The  web  and  flanges 
are  1  in.  thick,  reinforced  with  single  layers  of  Ameri- 
can Steel  &  Wire  Company's  No.  7A,  triangular  mesh. 
The  longest  span  between  supports  was  12  ft.  6  in. 
and  these  extremely  light  beams  were  tested  up  to  500 
lb.  of  live  load  per  square  foot  of  floor  space.  At  this 
load  the  final  result  was  the  toppling  over  of  the  load, 
beam,  etc.,  which  of  course  fractured  the  beams.  The 
beams  and  tests  were  made  in  a  rather  crude  way  and 
therefore  the  results  are  not  conclusive ;  but  these  indi- 
cated the  enormous  strength  of  pre-molded  gunite  mem- 
bers as  compared  with  ordinary  concrete  and  also  the 
resulting   economies.      Especially    remarkable    is    the 
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e.ise  with  wliicii  tliey  can  l)e  molded  witli  the  cemeiil 
}j;iin  even  if  of  complicated  desij^n. 

Practical  Points  Elicited  From  Discussion 

The  f(jllo\viii^  al)stract  of  tlie  discussion  vvhicii  suc- 
ceeded the  readinj;;  of  the  paper  brings  out  many  in- 


Fig.  14— Use  of  cement  gun  on  tunnel  repair  work. 

leresting  points  Regarding  the  general  utility  of  the 
cement  gun.'  Tlie  questions  were  put  by  various  mem- 
bers in  the  audience,  and  answered  by  Mr.  Weber. 

Q. — Tjie, author  has  stated  that  the  velocity  of  the  sand 
and  material  frorti  the  gun  was  about  300  ft.  per  second.  I 
would  like  to  know  what  is  the  velocity  of  the  air. 

A. — The  velocity  of  the  air  is,  as  near  as  I  can  re- 
member; about  380  ft.  per  second.-  The  air,  of  course, 
must  move,  more  rapidly  than  the  material  itself.  I 
might  mention  that.we  have,  every  minute,  about  150 
ft.  of  free  air  discharging  through  a  ^  in.  nozzle,  and 
it  is  very  easy  t6  .^gure  the  absolute  velocity. 

Q._^iiotice  the  author  spoke  of  the  material  being  de- 
l)osited  at  100  per  cent,  efficiency.  If  some  improvements 
are  made  in  the  gun — as  there  surely^'^ill  be  in  the  next  ten 
years — I  am  wondering  what  its  efficiency  will  be  then. 

A. — Any  improvements  which" Vvill  be  made 
in  the  cement  gun  in  the  future  will  be  along 
the  lines  of  greater  facility  in  handling  it. 
These  improvements  will  mean  larger  gims 
with  greater  capacity  and  an  attempt  to  reduce 
the  cost  of  operation  by  finding  some  way  to 
get  along  with  less  air  than  is  now  being  u.sed. 
We  all  appreciate  that  considerably  more 
power  is  used  than  should  be  necessary  accord- 
ing to  the  best  theories.  There  is  at  present  a 
great  loss  and  waste  in  this  respect,  which  wc 
shall  probably  overcome  with  improvements. 
.'Po  get  greater  efficiency  out  of  the  material 
will  of  course  be  impossible. 

Q. — The  mere  patching  of  concrete  work  has 
been  a  tliorn  in  the  side  of  everybody  responsible 
for  its  maintenance  for  a  generation.  If  the  cement 
.  gun  offers  a  way  out,  which  I  think  it  does,  that 
alone  is  a  tremendous  achievement.  Has  gunite  ever 
been  applied  to  wall  surfaces  to  waterproof  them 
against  a  head  of  water  on  the  other  side? 

A. — A   good   deal   of   such   work   has   been 
done  in  the  new  Sears-Roebuck  plant  here  in 
Chicago.     On  accoiuit  of  the  great  density  of 
the  material,  it  is  especially  suitalile  for  this  purpose 
(^f  course,  we  have  to  insert  weeper  pipes  in  the  wall 
to  temporarily  drain  off  the  water.     After  the  coating 


has  set  around  these  pipes,  they  can  be  flopped   up. 
This  work  has  been  done  very  successfully. 

Q. — How  does  gunite  re.sist  sea  water  as  compared  with 
firdinary  concrete? 

A. — On  account  of  the  density  of  the  material,  the 
action  of  the  alkali  in  the  water  is  at  least  greatly  re- 
duced. The  action  of  alkali  on  cement  can  take  place 
only  if  this  salt  enters  the  mass  and  causes  a  chemical 
change  in  the  concrete  itself;  where  this  cannot  take 
place,  naturally  there  cannot  be  any  destructive  action 

Q. — In  the  case  of  the  Wool  worth  building  in  New  York, 
what  did  they  do  to  remove  the  paint  that  might  be  on  the 
surface  of  the  steel? 

A. — The  cement  gun  is  also  a  very  effective  sand 
blast.  We  use  it  for  sand-blasting  purposes  in  a  great 
many  instances  by  using  sharp  sand  only  and  direct- 
ing the  material  against  the  wall  at  a  cutting  angle. 
Paint,  rust,  and  scale  are  thus  easily  removed.  As  a 
rule,  after  we  have  sand-blasted  a  surface  we  shut  off 
the  sand  and  go  over  it  again  with  an  air-blast  to  blow 
away  the  last  portion  of  any  loose  material  which  may 
have  lodged  in  the  corners. 

Q. — Is  it  advisable  to  remove  the  paint  from  the  surface 
of  the  steel  before  applying  the  gunite? 

A. — As  a  rule,  this  is  done  only  on  surfaces  where 
the  paint  is  affected.  lUit  in  cases  where  the  steel- 
work has  only  the  factory  coat,  if  this  coat  is  in  good 
condition  it  may  not  be  necessary  to  remove  it.  If  the 
paint  shows  defects,  it  is  advisable  to  remove  it  before 
applying  the  gunite.  If  it  has  been  decided  in  the  first 
place  to  use  gunite  over  steel  work,  paintins'  is  not 
necessary.  In  fact,  it  will  be  better  for  many  reasons 
to  leave  the  steel  unpainted,  because  gunite  adheres 
better  to  unpainted  steel.  There  is  a  chemical  surface 
action  between  cement  and  steel  which  cannot  take 
place  if  a  coat  of  paint  interferes. 

Q. — Do  the  cement  gun  people  recommend,  or  is  there 
any  decided  tendency  to  use,  coloring  matter  on  coating  old 
brick-work,  for  instance? 

A. — That  is  entirely  a  matter  of  taste.  It  is  very 
simple  to  apply  a  colored  coat  on  such  structures,  and 


Fig.  15-Decp  rock  cuf  on  Erie  R.  R. 

if  anybody  desires,  for  instance,  to  match  up  the  worfe 
with  brick  buildings,  etc.,  he  can  practically  match  any 
shade  he  may  desire.     Of  course,  coloring  is  a  litt!' 


THE    CONTRACT    RECORD 


549 


any 


more  exi)ensive  than  ordinary  woflc;  l)ut  it  lias  been 
done  successfully  in  many  instances. 

Q.— 1  have  in  mind  the  case  of  the  church  in  Evanston, 
where  there  was  a  variety  of  coloring  on  the  face  of  the  build- 
ing shortly  after  it  was  coated.  Could  not  that  eflect  have 
been  overcome  if  coloring  matter  had  been  used?  Some  of 
the  discoloring  has  now  disappeared,  or  at  least  has  been 
very  materially  reduced. 

A. — The  materials  used  on  the  Evanston  church 
job  were  limestone  screenings  and  cement.  It  seems 
as  if  limestone  screenings  and  any  other  stone  screen- 
ings have  a  greater  tendency  to  discolor  than  ordin- 
ary sand.  On  a  sand  coating  we  seldom  have 
trouble  from  spoftty  coloring.  '  t.'.  ri  t-. 

A  Member. — I  tTifnk  a  wrong' 'imfjression 
might  be  had  with  reference  to  the  coating  of 
steel  in  the  Woolworth  building.  I  understand 
that  the  coating  was  put  on  as  a  fireproofing  and 
was  not  necessarily  intended  to  adhere  to  the 
steel,  but  was  supported  by  a  metal  fabric  cage. 
Possibly  this  explains  why  the  paint  was  not  cut 
off.  Where  the  gunite  is  applied  directly  to  a 
steel  member  and  is  held  in  place  by  adhesion,  it 
is  necessary,  I  believe,  to  clean  the  steel.  We 
certainly  would  not  want  a  film  of  paint  interven- 
ing between  the  gunite  and  the  steel.  In  refer- 
ence to  the  waterproofing  of  a  wall  against  water 
pressure  with  the  head  temporarily  removed,  this 
has  been  done  very  successfully.  The  material 
is  so  dense  and  the  adhesion  so  perfect  that  it 
becomes  part  of  the  original  structure.  I  have 
seen  tests  made  where  the  gunite  was  placed  on 
stone,  hard-burned  brick,  or  concrete,  and  theii 
subjected  to  a  test  which  would  tend  to  develop 
the  strength  of  the  bond,  and  in  every  instance 
the  band  has  developed  as  great  strength  as  other 
parts  of  the  mass.  I  am  inclined  to  question 
whether  or  not  the  gun  people  have  reached  100 
per  cent,  efficiency;  but  whether  they  have  or  not 
is  not  material.  We  do  know  that  the  gun  has 
great  possibilities  for  certain  lines  of  work,  and 
it  seems  to  me  the  principal  thing  is  the  won; 
that  it  has  been  doing  in  repairing  the  poor  work 
of  someone  else.  We  all  regret  that  there  is  so 
much  poor  concrete  work  and  we  are  equally  glad 
to  know  that  there  is  some  way  by  which  it  can  be  repaired. 
1  wish  to  ask  what  it  would  cost,  ordinarily,  to  place  an  inch 
coat,  say,  on  a  horizontal  surface  and  also  on  a  vertical  sur- 
face. On  a  vertical  surface,  metal  fabric  would  be  required, 
while  on  the  horizontal  surface  it  would  not  lie  needed. 

A. — The  question  which  the  last  speaker  asks  is  a 
very  hard  one  to  answer  directly,  for  the  reason  that 
so  much  depends  upon  the  amount  of  work  to  be  done 
in  one  place.  We  use  a  pretty  heavy  equipment,  and 
to  carry  this  from  place  to  place  means  expense.  That 
is  one  portion  of  the  cost.  The  material  requirements 
for  the  gunite  work  are  frimi  20  per  cent.  25  i)er  cent, 
more  than  liandvvork,  owing  to  the  loss  by  rebound  ami 
the  additional  density  in  the  materia!.  Therefore,  it  is 
very  difificult  to  set  a  price  and  make  this  price  stand 
out  as  something  to  go  by.  We  have  done  work  of  this 
kind,  1  in.  thick,  as  low  as  70  to  80  cents  a  yard,  while 
other  jobs  have  run  up  to  $1.50.  That,  of  course,  in- 
cludes the  rei'nforcement  which  has  been  used.  Over- 
head work  is  a  little  more  expensive  than  work  on  the 
side  walls  or  work  on  the  floor.  If  we  figure  on  a  joli 
where  different  work  is  done  in  any  quantity,  it  is  a!l 
averaged  and  the  average  price  taken.  A  1  in.  coating 
costs,  on   the  average,  about  $1.00  per  square  yard. 


This  average  price  may  be  used  for  rough  estimating 
purposes.  For  actual  practice,  of  course,  the  work  has 
to  be  figured  for  every  job  according  to  the  actual  con- 
ditions. 

Q. — What  thickness  of  coating  is  necessary  for  steel  pro- 
tection?    I   refer  to  exposed  work. 

A. — As  to  exposed  steel  work — for  bridges,  etc. — I 
have  before  me  the  bulletin  of  the  .American  Railway 
ICngineering  Association  for  January,  1914,  in  which  a 
complete  report  is  made  by  the  committee  on  iron  and 
steel  structures  for  such  work.  I  see  from  the  draw- 
ings furnished  by  Mr.  Tebbetts,  bridge  engineer  of  the 
Kansas  Terminal  Railway,  that  they  apply  3  in.  blasts. 
On  a  viaduct  at  Little  Rock  a  3  in.  coating  was  also 


Figs.  16  and  17— Coal  bunker  at  Michigan  City,  Ind..  lined  witti  Gunite. 

applied.  1  believe  that  such  a  heavy  coat  is  not  neces- 
sary, however;  it  seems  to  be  the  present-day  practice 
to  apply  3  in.  on  such  bridges.  If  steel  work  is  coated, 
on  exposed  surfaces. in  buildings  where  reinforcement 
is  used  13^2  in.  to  2  in.  should  be  sufficient;  less  than  1 
in.  should  not  be  used  in  order  to  have  some  "body"  in 
the  mass.  To  get  rust  prevention  without  reinforcing, 
a  y^-in.  coat  is  all  that  is  reijuired,  but  there  is  always  a 
certain  amount  of  vibration,  and  there  being  no  "body" 
in  a  thin  coating,  it  would  be  more  apt  to  loosen' than 
if  a  coat  with  more  stiffness  in  itself  were  used,  with 
proper  reinforcement.  I  beli'eve  1^  in.  is  about  the 
least  we  should  apply  to  such  steel  work. 

Q. — Would  it  be  possible  to  use  gunite  on  tile  old  Kiel' 
Museum  building  in  Jackson  Park  to  restore  it,  and  if  so  couM 
"it  be'  done  at  a  reasonable  cost? 

A. — There  is  absolutely  no  question  as  to  the  feasi- 
bility of  using  gunite  for  the  purpose  mentioned;  and  at 
a  cost  less  than  that  of  any  other  process.  .As  a  matter 
of  fact,  the  first  cement  gun  was  operated  on  the  Field 
Museum.  A  light  coat  of  gypsuin  stucco  only  was  then 
apjiHed,  and  at  a  later  time  the  question  was  taken  uj) 
of  applying  a  permanent  coating  of  gunite  and  trans- 
forming the  structure  into  a  permanent  one. 
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Q. — The  author  has  referred  to  the  material  being  put 
on  in  coats.  I  would  like  to  know  if  it  is  put  on  in  one  layer 
after  another,  going  over  a  part  and  leaving  it  and  then 
coming  back  and  going  over  it  until  a  sufficient  thickness  i^ 
obtained.  Can  you  get  a  uniform  thickness  over  a  large  sur 
face  with  nothing  except  the  eye  to  guide  in  producing  it? 
Also,  about  what  is  the  range  of  the  gun  at  which  one  works' 
For  instance,  if  you  want  to  apply  gunite  to  the  under  surface 
of  a  roof  or  the  lower  part  of  a  bridge,  for  instance,  a  heiglu 
of  twenty  or  thirty  feet,  would  it  be  necessary  to  put  up 
scaffolding  for  such  a  distance? 

A. — As  to  the  first  question,  the  material  is  seldom 
put  on  in  one  coating.  In  work  where  plain  finish  is 
reciuired,  it  is  necessary  to  go  within,  say,  ^4  in-  of  the 
final  thickness,  then  float  it  over  and  give  the  finishing 
coat  afterwards.  In  bridge  work,  and  work  where  the 
outside  appearance,  or  rather  the  appearance  of  the 
work  itself,  is  not  of  so  great  importance,  the  coating  is, 
as  a  rule,  put  on  in  one  coat  and  then  a  light  flash  coat 
is  used  to  even  up  the  very  rough  places.  As  to  the 
height  to  which  we  shoot,  it  is  desirable  to  keep  the 
nozzle  within  three  to  five  feet  from  the  surface  to  be 
coated.  Therefore,  on  the  under  side  of  the  beams 
which  are  of  a  height,  say,  over  eight  feet  from  the 
ground,  it  is  necessary  to  build  a  light  scaffold  to  bring 
the  nozzle  within  the  proper  distance  froiTi  the  work. 

Q. — I  would  like  to  know  whether  this  cement  gun  pro- 
cess would  be  applicable  to  the  repair  of  a  corrugated  iron 
roof.  The  one  I  have  in  mind  is  made  of  twenty-gauge  black 
iron,  painted  and  badly  corroded,  and  in  places  it  is  so  badly 
rusted  you  can  see  through  it.  How  thick  a  coat  would  be 
necessary  to  insure  its  being  practically  self-supporting  on  a 
three  or  four-foot  span,  where  the  members  of  the  roof  would 
be  able  to  carry  a  new  coating?  Have  you  ever  used  it  for 
such  work? 

A. — I  am  quite  sure  that  the  cement  gun  can  repaii 
the  roof  mentioned,  and  where  the  sun  shines  through 
and  the  metal  in  itself  is  not  sufficient  to  act  as  a  form, 
it  would  be  comparatively  easy  to  supply  additional  re- 
inforcement. I  believe  that  a  coat  of  about  l^/^  in.  to 
2  in.  thickness  (depending  upon  the  slope  of  the  roof, 
the  load  applied,  and  several  other  things),  is  all  that 
would  be  required  to  put  this  roof  in  good  condition. 
It  is  in  just  such  work  that  the  cement  gun  is  of  the 
greatest  advantage,  practically  such  work  as  requires 
tearing  down  by  any  other  process.  The  ability  of  the 
gun  to  go  to  most  inaccessible  places  and  avoid  all  this 
tearing  down  results  in  great  savings. 

Q. — Would  there  not  be  danger  of  the  corrugated  iron 
rusting  out  underneath,  making  it  necessary  for  complete 
reinforcement? 


Fig.  18-New  South  High  Street  Viaduct,  Columbui,  Ohio 


Fig.  19-Stecl  worl«,  Woolworth  Building,  New  York. 

A. — We  would  use  the  corrugated  old  roof  just  for 
a  form  on  which  to  place  our  material,  providing  rein- 
forcing inesh  in  the  new  application.  The  present 
metal  would  be  simply  a  form  for  the  concrete  work. 
If  it  rusts  out,  no  harm  is  done,  and  at  the  same  time 
this  rusting  could  be  counteracted  to  a  certain  extent 
by  using  a  light  coat,  just  for  rust  protection  on  the 
under  side.  This  would  also  give  the  additional  ad 
vantage  of  taking  care  of  the  condensation  on  the  under 
side  of  the  roofing  by  providing  a  rough  surface. 

Q. — How  is  the  gun  used  on  the  Panama  Canal? 

A. — Variable  use  has  been  found  for  it,  but  the  first 
and  rather  extensive  use  was  had  in  the  Culebra  Cut, 
where  the  rock  is  of  a  very  peculiar  formation.  There 
is  a  hard  rock  on  top  with  an  underlying  stratum, 
which  the  torrential  rains  and  exposure  to  atmosphere 
rapidly  deteriorate.  As  this  lower  material  deteriorat- 
ed and  crumbled  down,  it  would  undermine  the  hard 
rock  lying  above.  It  was  found  necessalry  to  put  some 
kind  of  a  raincoat,  as  I  might  call  it,  over  this  mass  to 
protect  the  material,  and  that  is  the  first  use  to  which 
the  cement  gun  was  put  on  the  Panama  Canal.  Be- 
fore they  had  a  cement  gun  they  used  form  work  and 
applied  ordinary  concrete  of  a  thickness  of  from  4  in. 
to  4  ft.,  due  to  the  uneven  slopes.  With  the  cement 
gun,  such  a  levelling  was  not  necessary.  There  was 
no  attempt  made  to  produce  an  even  surface,  but  sim-' 
ply  to  cover  this,  as  it  was  uniformly  4  in.  thick.  Later 
the  slides  of  the  Culebra  Cut  destroyed  practically  all 
of  this  work. 

Q. — It  would  not  hold  the  slide  back  then? 

A. — No,  it  was  not  expected  to.  The  gun  is  also 
used  on  the  Canal  for  finishing  cement  and  other  work 
as  in  ordinary  practice. 

A.  Member: — The  following  two  quotations  from 
the  report  of  the  Geologist,  appendix  e.  in  the  annual 
report  of  the  Isthmian  Canal  Commission  for  1912, 
may  be  of  interest  as  giving  the  official  reason  for  the 
lack  of  success  attending  the  use  of  the  cement  gun 
imder  conditions  for  which  it  was  not.  as  it  turned  out, 
particularly  suited.  Incidentally  they  may  explain  to 
the  skeptical,  how  rock  can  oxidize. 

"The  rocks  of  the  cut  are  mostly  basic,  and  contain 
iron  and  magnesia  compound  in  considerable  aniount.<. 
The  iron  compounds  are  largely  in  the  ferrous  form  and 
give  to  the  rocks  dark  and  green  shades  of  coloring! 
On  exposure  to  the  moist  atmosphere,  these  ferrous 
compounds  are  oxidized  to  the  ferric  condition,  with 
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change  of  volume  and  consequently  a  crumbling  of  the 
material  so  charged  takes  place.  This,  coupled  with 
the  soluble  character  of  the  limy  cement  present  in 
varying  quantities  in  most  of  the  beds,  seems  to  be  the 
chief  reason  for  the  very  rapid  weathering  here  of  all 
except  the  dense  volcanic  rocks.  It  is  certain  that  no 
practical  system  of  revetment  work  or  retaining  walls 
would  prevent  the  large  slides.  Still  there  is  no  reason 
why  a  protecting  revetment  along  the  water's  edge 
where  the  rocks  are  crumbly,  designed  to  allow  for  the 
various  adjustments,  can  not  be  adopted.  A  thin  ve- 
neer of  cement  spread  on  the  slopes  from  a  cement 
spraying  gun  was  tried,  but  without  success.  Within 
a  few  months  the  thin  coat  of  cement  thus  put  on  be- 
gan to  crack  and  peel  ofif,  due  to  the  following  causes : 

"(1)  Oxygenated  surface  waters  seeped  through 
the  thin  coating  and  through  the  rock  and  oxidized  the 
latter  along  its  contact  with  the  cement,  thus  causing 
the  adhesive  zone  or  contact  to  become  loose  and 
crumbly  and  very  insecure. 

"(2)  Irregular  swelling  of  the  rock,  due  to  oxida- 
tion, adjustment  of  pressures,  etc.,  cracked  the  cement 
veneer  and  further  weakened  it. 

"(3)  Blasting  vibrations  tended  to  crack  and  scale 
it  off." 

It  will  be  seen  that  this  explanation  applies  to  the 
places  where  the  banks  are  unaffected  by  the  slides. 
Naturally  no  one  expected  this  cement  coating  to  resist 
the  pressure  of  the  slides  themselves,  4  in.  is  some- 
what thin  for  a  retaining  wall  for  a  sliding  bank  some 
200  ft.  high. 

Q. — Do  you  lose  any  cement  with  the  rebound  of  the 
sand?  How  do  you  try  the  pressure  of  the  water  and  the 
aggregates  at  the  same  time?  Do  you  take  the  city  supply, 
or  do  you  have  air  pressure  behind  the  water? 

A. — As  to  the  first  question,  the  loss  of  cement  is 
ordinarily  a  negligible  amount ;  in  fact,  it  is  such  a 
small  percentage  that  it  does  not  need  to  be  considered 
at  all.  For  example,  if  you  take,  say,  a  baseball,  or  any 
hard  body,  roll  it  in  the  mud  and  throw  it  with  very 
heavy  force  against  a  wall,  the  soft  material  will  leave 
the  ball  and  splash  on  to  the  wall  surface.  The  same 
takes  place  on  every  grain  of  sand.  The  impelling  force 
cleans  the  rebounding  sand.  Go  over  our  cement  work 
and  you  find  the  falling  sand  at  the  bottom  is  perfectly 
clean.  In  regard  to  the  second  question,  it  is  necessary, 
of  course,  to  have  a  higher  pressure  for  the  water  than 
for  the  material.  We  need  about  25  lb.  more  pressure 
in  the  water  line  than  in  the  material  discharge.  There 
are  many  cases  where  the  pressure  in  a  city  water  sys- 
tem is  60,  65  and  70  lb. — quite  sufficient  for  cement  gun 
purposes.  But  if  this  is  not  the  case,  a  pump  is  used 
in  connection  with  the  compressor. 


Reinforced  Concrete  Factory   Construction 

There  are  two  types  of  reinforced  concrete  factory 
construction — the  one  with  outside  bearing  walls  of 
concrete  and  few  openings  ;  the  other,  the  skeleton  type 
of  construction,  the  walls  being  simply  filling-in  panels, 
built  afterwards.  It  has  been  pointed  out  that  the 
latter  is  the  easier  to  build  and  the  more  economical, 
but  that  it  calls  for  a  consideration  of  the  following 
points:  The  column  and  pilaster  footings  only  need 
go  down  to  a  solid  bearing,  unless  an  excavated  base- 
ment is  required.  Where  there  is  a  basement,  light 
walls  reinforced  horizontally  from  column  to  column, 
or  vertically  from  the  basement  floor  to  the  first  floor, 
will  retain  the  earth,  the  reactions  being  taken  by  the 
columns  or  by  the  basement  and  the  first  floor  while 


the  walls  may  be  reinforced  to  carry  themselves  from 
footing  to  footing,  requiring  no  foundation  of  their 
own. 

Where  there  is  no  basement,  the  outside  walls  need 
only  go  far  enough  down  to  prevent  frost  working  in 
under  them,  with  possibly  a  shallow  trench  filled  with 
cinders  or  gravel  underneath.  They  can  be  reinforced 
to  carry  themselves  from  pier  to  pier  to  support  the 
walls  above.  By  building  the  footings  first,  and  care- 
fully filling,  settling,  and  levelling  the  eartli  and  lay- 
ing the  floor  on  the  ground,  the  shores  to  support  the 
falsework  can  be  cut  of  even  lengths,  and  there  will  be 
a  good,  level   surface  to  shore  from. 


Keeping  Reinforcement  in  Place 

Tlili  holding  of  reinforcing  bars  in  proper  posi- 
tion while  concrete  is  being  placed,  is  a  matter 
which  merits  the  utmost  attention.  The  labors 
of  the  best  designer  and  detailer  can  be  set  at 
naught  by  the  carelessness  of  those  in  charge  of  the 
construction  of  reinforced  concrete  structures  while 
placing  steel  and  concrete. 

A  designer  spends  many  days  designing  and  detail- 
ing a  complicated  structure,  the  strength  of  which  can 
be  greatly  impaired  by  comparatively  slight  displace- 
ment of  the  reinforcment  at  critical  sections;  yet  the 
all-important  matter  of  getting  and  keeping  the  bars 
in  correct  position  is  sometimes  disposed  of  by  a  single 
note,  such  as  the  following:  "All  reinforcement  to  be 
bent  and  placed  as  shown  on  plans,  and  to  be  securely 
fastened  or  tied  to  prevent  displacement  during  pour- 
ing of  concrete  and  to  insure  proper  position  of  rein- 
forcement in  the  linished  structure."  It  is  left  to  the 
discretion  of  the  construction  foreman  to  devise  a 
means  of  keeping  the  I^ars  in  position ;  and,  as  a  re- 
sult, the  strength  of  the  structure  may  depend  on 
w^hether  the  foreman  thoroughly  understands  his  busi- 
ness or  not. 

This  is  neither  good  practice  nor  economy.  The 
method  and  means  of  supporting  reinforcing  bars 
should  be  clearly  indicated  on  the  plans,  since  they  are 
as  important  details  as  the  location  of  bends  of  bars 
and  stirrups.  Where  bars  are  bent  up  into  the  tops  of 
slabs  and  beams,  they  are  best  supported  by  cross- 
bars resting  on  concrete  blocks  of  a  height  to  insure 
the  exact  location  of  bars.  Bars  in  the  bottoms  of 
slabs  can  be  kept  at  the  proper  height  by  small  Z- 
shaped  clips  and  spacing  bars,  to  which  the  main  bars 
are  wired. 

It  is  just  as  important  to  show  the  supporting  bars, 
supporting  blocks  and  clips,  and  the  spacing  bars,  as 
it  is  to  show  the  main  reinforcement  in  detail.  Before 
the  structure  can  be  built,  it  is  necessary  for  someone 
to  devise  a  means  for  keeping  bars  in  pt)sition  during 
construction ;  and  as  a  general  rule  a  good  designer  is 
more  capable  of  handling  these  details  to  good  advant- 
age than  anyone  else.  If  it  is  left  to  the  contractor, 
the  owners  pay  dearly  for  this  "designing  service"' 
rendered  by  the  contractor  if  he  is  wide  awake ;  and  if 
he  is  not.  he  pays  the  bill.  It  can  be  seen  at  once  that 
this  is  neither  fair  nor  economical,  and  is  very  likely  to 
lead  to  "wild"  and  "imbalanced"  bids. 

If  a  contractor  is  to  bid  intelligently  and  all  con- 
tractors are  to  enter  their  bids  on  the  same  basis,  it  is 
imperative  that  these  details  be  shown  on  the  plans, 
when  the  work  is  at  all  complicated  or  important.  The 
double  purpose  of  keeping  the  bars  in  |)lace  and  hav- 
ing more  balanced  and  luiiform  bids,  is  fulfilled  at 
once  by  including  these  supporting  details. 
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The  Efficient  Operation  of  Water  Purification 

Plants 


S 


By  H.  P. 

EVERAL  interesting  papers  have  recently  ap- 
l)care(i  dealing  with  the  operation  of  sewage  dis- 
I)osal  plants  and  emphasizing  the  necessity  for 
more  careful  supervision  of  this  kind  of  muni- 
cipal work.  It  is  well  known  to  all  who  have  investi- 
gated the  matter  that  small  sewage  disposal  plants 
receive  as  a  rule  little  or  no  attention,  and  that  tlieir 
effluents  could  be  greatly  improved  under  proper  oper- 
ation. Discussion  of  these  matters  is  therefore  ad- 
vantageous and  desirable. 

The  writer  was  for  some  time  previous  to  last 
July  in  the  employ  of  the  New  Jersey  State  Board  of 
Health,  engaged  mainly  in  the  supervision  of  the  pub- 
lic water  supplies  of  the  state,  in  connection  with  this 
work  about  thirty  water  purification  plants  have  been 
visited  upon  numerous  occasions.  As  a  result  of  these 
visits,  it  became  evident  that  the  opinions  that  had 
been  expressed  in  regard  to  the  operation  of  sewage 
disposal  plants  were  largely  applicable  to  small  water 
jnirification  plants. 

The  main  difference  in  the  two  cases  is  this :  Sew- 
age disposal  plants  are  usually  built,  not  because  there 
is  a  concerted  pubHc  demand  for  them,  but  for  the 
eradication  of  a  local  nuisance,  or  by  order  of  some 
higher  authority.  Because  of  this  fact,  and  because 
the  terms  "sewage"  and  "sewage  disposal"  are  dis- 
tasteful to  the  average  layman,  the  plant  is  generally 
put  in  an  out-of-the-way  place,  and  either  forgotten 
entirely  or  placed  in  the  charge  of  an  underpaid,  sup- 
erannuated caretaker  who  knows  nothing  of  the  prin- 
ciples upon  which  the  design  of  the  plant  is  based ; 
while  a  water  purification  plant  is  generally  installed 
as  a  result  of  a  popular  demand  and  the  consumer  i.s 
directly  interested  in  its  operation  in  so  far  as  fur- 
nishing a  clear,  colorless  and  palatalile  water  is  con- 
cerned. These  are  the  qualities  that  to  the  majority 
of  people  determine  the  purity  of  the  water,  and  as 
long  as  they  are  maintained  there  is  little  or  no  ques- 
tion as  to  the  efficiency  of  the  plant  in  other  ways. 
As  a  matter  of  fact,  however,  there  are  many  plants 
which  will  usually  meet  the  above  conditions  but 
which  are  inefficient  both  from  an  economic  and  a 
sanitary  standpoint. 

It  is  only  on  rare  occasions  that  a  filtration  plant 
has  been  constructed  at  the  time  of  the  installation 
of  the  waterworks  system.  In  most  cases,  when  the 
purification  plant  is  added  to  an  existing  system,  the 
operation  of  it  is  entrusted  to  the  engineer  of  the  old 
plant.  This  man  may  be,  and  in  many  cases  is.  a  sta- 
tionary engineer  who  thoroughly  understands  the 
operation  of  boilers,  engines  and  pumps  but  who  has 
ab.solutely  no  idea  of  the  principles  which  underlie 
the  process  of  water  purification. 

There  is  also  another  point  which  in  many  cases 
affects  the  results  obtained.  When  it  is  decided  that 
some  form  of  purification  is  advisable  in  connection 
with  a  small  water  plant,  it  is  very  rare  indeed  that  a 
consulting  engineer  is  called  in  for  advice.  Instead, 
the  matter  is  taken  up  with  one  or  more  companies 
engaged  in  the  business  of  installing  purification  ap- 
paratus. While  these  companies  are  usually  compe- 
tent to  give  reliable  advice,  their  main  business  is  the 
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selling  of  equipment.  Because  of  this  fact,  and  be- 
cause the  usual  small  water  company  or  municipality 
is  weak  financially,  the  filter  plant  is  designed  to  lit 
the  available  money,  and  the  company  offering  the 
equipment  for  the  least  sum  is  generally  given  the 
contract,  regardless  of  the  quality  of  the  material  to 
be  furnished.  As  a  result  of  this  practice,  plants  that 
are  poorly  designed,  lacking  in  the  necessary  equip- 
ment for  efficiency,  or  even  wholly  ill-adapted  to  the 
situation  are  commonly  met  witii.  A  few  cases  of 
this  kind  which  have  come  under  the  observation  of 
the  writer  will  be  noted. 

Inefficient  PUnts  of  Poor  Desig^n 

I'robably  the  worst  example  was  at  a  i)lant  supply- 
ing about  a  million  gallons  per  day.  The  supply  was 
originally  obtained  from  artesian  wells,  but  on  ac- 
count of  the  high  iron  content  of  the  water  a  new  su])- 
ply  was  obtained  from  an  artificial  lake.  This  water 
was  highly  colored  by  its  passage  through  cedar 
swamps.  From  the  lake  the  water  (lowed  by  gravity 
to  the  coagulation  basin.  This  was  a  rectangular 
wooden  tank  of  such  size  that  normally  less  than 
twenty  minutes  were  allowed  for  coagulation  and 
sedimentation.  During  periods  of  high  consumption 
the  time  was  considerably  decreased.  The  basin  wa-; 
set  at  such  an  elevation  that  at  times  of  low  water  in 
the  lake  it  was  impossible  to  obtain  the  normal  sup 
ply  except  by  by-passing  some  raw  water.  From  the 
coagulation  basin  the  water  flowed  by  gravity  to  four 
rapid  sand  filters  of  the  gravity,  circular  wooden  tank 
type,  without  loss-of-head  gauges  or  rate  controllers. 
The  agitating  rak-es  were  intended  to  be  driven  by  a 
water  motor,  but  the  necessary  power  was  lacking. 
The  beds  were  therefore  not  agitated  during  wash- 
ing. From  the  filters  the  water  passed  to  a  suction 
well  which  had  been  used  in  connection  with  the  form- 
er well  supply  and  which  provided  less  than  thirty 
minutes'  storage.  Two  solution  tanks  had  been  pro- 
vided and  connected  with  a  small  displacement  pump 
driven  from  the  line  shaft  to  which  the  main  water 
pumps  were  attached.  The  small  solution  pump  was 
intended  to  force  a  solution  of  sulphate  of  alumina  in- 
to the  raw  water  just  before  it  entered  the  coagulation 
basin.  At  the  time  of  the  writer's  first  visit  to  this 
plant  the  chemical  pump  was  out  of  order  and  no 
chemical  was  being  added.  It  was  afterward  learned 
that  this  was  its  chronic  condition.  Tests  of  the  raw 
water  showed  it  to  be  slightly  acid,  owing  probably 
to  humic  acid  from  the  cedar  swamps ;  consequently 
the  addition  of  sulphate  of  alumina  would  be  an  ab.so 
lute  loss  as  far  as  results  are  concerned.  .-Xnalyses  of 
the  raw  and  filtered  water  showed  no  material  differ- 
ence, and  the  filtered  water  had  at  times  a  color  as 
high  as  two  hundred. 

While  the  foregoing  may  seem  to  be  an  extreme 
case,  conditions  almost  as  bad  were  found  in  several 
instances.  Two  other  plants  were  discovered  treating 
acid  water  with  sulphate  of  alumina  only ;  rate  con- 
trollers and  loss-of-head  gauges  were  almost  imknown  : 
and  the  methods  of  regulating  the  amount  of  clicmical 
applied  were  very  crude.  Few  calibrated  orifice  boxc^ 
were  found  in  use.  Two  gravity,  rapid  sand  plant,-, 
treating  waters  high  in  organic  matter  and  often  tur- 
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bid  had  no  coagulation  basins;  so  that  they  required 
too  frequent  washing  with  corresponding  reductions  in 
bacterial  efficiency  as  well  as  increased  costs  of  opera- 
tion. Another  large  plant,  using  the  pressure  type  of 
filter,  was  treating  a  turbid  water  with  very  little 
time  for  coagulation.  The  effluent  was  frequently  tur- 
bid, and  at  times  continued  aluminum  hydrate.  One 
plant  of  the  slow  sand  type  had  less  than  a  foot  of. 
filtering  sand,  and  had  a  clear  water  well  holding 
about  a  half  hour's  supply.  As  a  result  of  this  com- 
bination, the  rate  of  liltration  fluctuated  exactly  as  the 
demand,  and  purification  was  practically  nil. 

At  one  rapid  sand  plant  the  clear  water  basin  was 
so  small  that  it  was  necessary  to  wash  with  raw  water. 
Another  plant  had  no  arrangement  for  filtering  to 
waste,  so  that  whenever  it  was  necessary  to  get  at  the 
strainer  system  the  dirty  water  in  the  bed  was  drained 
into  the  clear  water  well. 

In  the  matter  of  operation,  conditions  were  found 
to  be  as  bad,  if  not  worse.  As  has  been  said,  the  man 
in  charge  of  a  small  water  purification  plant  has  usu- 
ally little  or  no  idea  of  the  nature  of  the  process.  He 
operates  the  plant  by  "rule  of  thumb"  methods  in  an 
endeavor  to  produce  a  good-looking  water.  Although 
elTicient  results  depend  so  largely  upon  the  use  of  the 
correct  quantity  of  coagulant,  the  greatest  ignorance 
of  this  matter  was  shown.  At  several  plants  the  engi- 
neer stated  that  he  put  in  a  certain  numijer  of  buckets 
of  alum  per  day.  He  did  not  know  how  many  pounds 
were  used  and  made  no  attempt  to  add  it  in  the  same 
proportion  at  all  times.  A  few  engineers  said  that 
they  increased  the  dose  "some"  when  the  water  was 
turbid,  but  did  not  know  how  much.  In  only  a  few 
plants  was  any  attempt  made  to  regulate  the  dosage 
by  the  aid  of  alkalinity  tests.  At  only  two  plants 
treating  less  than  twenty,  million  gallons  per  day  were 
laboratories  maintained,  and  at  these  plants  the  tests, 
both  chemical  and  bacteriological,  were  made  under 
the  direction  of  non-resident  chemists.  The  engineers 
who  made  the  tests  were  unable  to  interpret  them  or 
apply  them  in  the  operation  of  the  plants.  At  one 
modern  municipal  plant  absolutely  no  records  were 
kept.  The  chief  engineer  could  neither  read  nor  write 
and  could  see  no  use  in  records  of  any  kind,  not  ex- 
cepting pumpage  records.  The  president  of  the  board 
of  water  commissioners  in  charge  of  the  plant  stated 
that  the  only  reason  he  could  see  for  filtering  water 
\vas  to  remove  turbidity,  notwithstanding  the  fact  that 
the  sewage  of  over  a  hundred  thousand  people  was  dis- 
charged into  the  river  from  which  the  supply  was 
^aken,  about  seventeen  miles  above  the  intake. 

At  one  plant  visited  it  was  found  that,  through  the 
Paziness  of  the  engineer,  the  filters  were  not  being 
k'ashed  enough,  the  deficiency  of  water  due  to  clog- 
ging being  made  up  by  by-passing  raw  wafer.  At  an- 
ather  plant  the  beds  were  washed  too  often,  resulting 
jn  a  low  bacterial  efficiency  and  a  high  cost  of  opera- 
tion. Over  ten  per  cent,  of  all  water  filtered  was  be- 
ing used  for  wash  water. 

The  most  feasible  remedy  for  poor  design  is  a 
Istatute  requiring  the  submission  of  plans  for  proposed 
[plants  or  changes  in  existing  plants  to  the  state  board 
fof  health  or  some  other  state  authority  for  approval 
tbefore  construction  can  legally  be  carried  out.  Such  a 
[regulation  is  in  effect  in  a  number  of  states  at  the  pre- 
isent  time.  Coupled  with  the  appointment  of  a  proper- 
[ly  qualified  engineer  to  pass  upon  all  plans,  it  will 
[satisfactorily  care  for  new  works.  State  supervision 
'of  existing  plants  will,  if  carried  out,  do  much  to 
remedy  the  more  serious  imperfections  of  construc- 


tion and  operation.  This  supervision  cannot,  however, 
be  thorough  enough  to  furnish  definite  information  for 
the  efficient  operation  of  the  plant  both  from  an  econ- 
omic and  a  sanitary  standpoint.  At  best  the  plant  can 
be  visited  only  about  once  a  month,  and  this  visit  is 
merely  to  see  that  a  safe  and  potable  water  is  being 
produced.  From  the  viewpoint  of  the  state  this  result 
is  sufficient,  but  from  that  of  the  consumer  and  tax- 
payer there  are  other  matters  of  great  importance.  He 
wishes  to  know,  first,  that  the  water  is  healthful,  and 
then  that  it  is  not  possible  to  obtain  the  same  or  bet- 
ter results  at  a  less  cost  by  some  change  in  the  method 
of  construction  or  operation  of  the  plant.  This  latter 
is  out  of  the  field  of  the  state  inspector,  for  it  generally 
requires  much  experimenting  and  testing  to  obtain  the 
point  of  maximum  efficiency. 

The  plan  of  having  the  engineer  at  the  plant  make 
daily  tests  under  the  general  direction  of  a  consultant 
at  a  distance  is  a  step  in  advance,  but  it  is  far  from 
perfect.  The  engineer's  results  are  open  to  question 
since  he  is  often  hurried  and  makes  the  tests  without 
knowing  the  reason  for  the  various  steps.  .-Mso,  since 
he  has  but  infrequent  consultations  with  the  consult- 
ing engineer  or  chemist  and  is  unable  in  most  cases  to 
explain  any  seeming  discrepancy  in  his  results  they  do 
not  prove  to  be  of  as  much  value  as  might  be  expected. 

Advantages  of  a  Central  Laboratory 

The  writer  has  had  in  mind  for  some  time  a  plan 
for  remedying  this  situation,  and  it  has  recently  agn-n 
been  brought  to  his  attention  by  a  similar  plan  which 
Prof.  Earle  B.  Phelps  has  put  into  operation  in  con- 
nection with  local  health  administration  in  several 
small  Massachusetts  towns.  The  plan  is  simply  this: 
I.et  several  water  companies  or  municipalities,  located 
not  too  far  apart  to  combine  forces,  fit  up  a  laboratory 
at  some  central  ])oint  and  employ  a  competent  bacteri- 
ologist and  chemist  to  give  his  entire  time  to  the  scien- 
tific supervision  of  their  water  plants.  By  so  doing 
each  plant  would  have  the  benefit  of  expert  advice  at  a 
small  cost.  It  would  be  possible  for  the  chemist  to 
visit  each  plant  one  or  more  days  each  week,  and  by 
so  doing  to  become  familiar  with  its  operation.  He 
could  instruct  the  engineer  in  charge  of  the  plant  how 
to  make  the  necessary  daily  chemical  tests,  such  as 
alkalinity,  turbidity,  etc.,  and  since  he  visited  the  .)lant 
so  often  these  results  could  be  checked  up  and  would 
be  reliable.  In  case  of  emergency  he  would  be  able 
to  look  after  the  sanitary  quality  of  the  water  and  thus 
protect  the  consumer.  He  would  be  able  to  carry  on 
experiments  upon  the  proper  amount  of  coagulants  to 
be  used  and  time  of  coagulation.  There  is  a  chance  for 
much  study  in  the  manner  of  washing  the  filters  t.o 
bring  about  efficiency  and  economy.  This  is  a  point 
not  considered  much  in  small  plants,  but  which  has  a 
considerable  bearing  on  the  cost  of  operation.  It  re- 
quires many  visits  to  a  plant  to  become  familiar  with 
its  operation  and  to  suggest  changes  which  will  in- 
crease its  bacterial  efficiency  without  increasing  the 
cost. 


Artesian  wells  have  been  discovered  in  the  western 
portion  of  Steelton.  Out.,  and  it  is  reported  that  2^-in. 
pipes  have  been  driven  to  a  depth  of  78  ft.  and  are  sup- 
plying water  estimated  to  measure  350  gals,  a  minute, 
190  gals,  in  excess  of  the  town's  present  consumption. 
The  water  is  said  to  be  so  satisfactory  that  chlorination 
will  be  unnecessary,  in  w-hich  event  the  town  will 
probably  erect  a  pumping  station  and  stand-pipe  to 
control  the  supply. 
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A  Process  for  the  Utilization  of  Sewage  Sludge 


Sl'-V'liRAL  cities  in  California  have  recently  had 
presented  to  them  a  proposition  by  a  private 
company  to  not  (jnly  dispose  of  their  g^arbage 
without  cost,  but  actually  to  pay  the  cities  for 
the  garbage  delivered  at  the  company's  plant,  and  also 
to  treat  the  sewage  without  expense  to  the  city.  Ac- 
cording to  the  Municipal  Journal,  to  whom  we  are  in- 
debted for  these  details,  the  company  in  question  ap- 
pears to  have  financial  backing,  and  expressed  its  will- 
ingness to  put  itself  under  bonds  to  carry  out  this  con- 
tract. Such  a  contract  has  been  made  with  Los  An- 
geles, and  plans  for  the  plant  are  now  under  way.  A 
similar  proposition  was  made  to  a  combination  of 
cities,  with  the  idea  that  they  should  unite  in  a  com- 
mf)n  intercepting  and  outfall  sewer  which  would  con- 
duct the  sewage  to  one  disposal  plant  and,  we  under- 
stand, would  arrange  to  have  the  garbage  also  all  sent 
to  a  single  plant. 

The  garbage  disposal  plant  which  the  company 
making  these  propositions — the  Pacific  Reduction 
Company — proposes  to  employ  is,  we  understand,  to  be 
modelled  largely  after  the  one  which  has  been  used 
successfully  by  the  city  of  Cleveland  for  a  number  of 
years.  More  novel  is  the  method  by  which  the  com- 
pany proposes  to  treat  the  sewage.  The  plan  in  gen- 
eral may  be  described  as  follows : 

Treatment  of  Sewage 

The  sewage  passes  first  through  a  revolving  elevat- 
ing screen  made  of  wire  rope  with  angle  iron  separa- 
tors, by  which  floating  solids  and  large  particles  are 
removed  and  dumped  onto  a  belt  conveyor  which  car- 
ries them  to  a  pulverizer,  which  redeposits  them  into 
the  sewage.  Provision  is  made  for  preventing"  the 
escape  of  odors  from  this  portion  of  the  plant.  The 
sewage  is  then  treated  with  chemicals  (probably  lime), 
and  flows  into  a  series  of  sedimentation  tanks  which 
are  of  sufficient  size  to  give  eight  hours'  retention  in 
the  tank  and  are  divided  into  sections  by  baffle  walls. 
The  object  of  the  baffles  is  to  provide  a  thorough  in- 
termingling of  chemical  with  the  sewage  and  to  pre- 
vent the  formation  of  surface  scum.  Some  special 
features  are  referred  to,  such  as  having  the  sewage,  in 
flowing  from  the  tank,  pass  over  weirs  in  order  to  pro- 
.vide  for  absorption  of  oxygen  from  the  air;  the  cover- 
ing of  the  building  "to  protect  the  sewage  from  the 
influence  of  the  sun's  rays,"  etc.  The  efiluent  is  to  be 
further  purified  by  some  process  not  stated,  although 
the  electrolytic  process  is  referred  to.  The  sludge  is 
drawn  oflF  from  the  sedimentation  tanks  to  a  pump 
well,  from  which  a  centrifugal  pump  delivers  it  to 
storage  tanks.  From  these  tanks  it  is  drawn  and 
forced  into  filter  presses,  presumably  of  the  regulation 
type  which  have  been  used  for  years.  During  the 
pressing,  steam  is  supplied  for  the  purpose  of  releasing 
the  grease,  which  flows  oflF  with  the  filter  water  and  is 
collected  in  skimminsr  tanks,  the  overflow  from  the 
tanks  being  returned  for  further  treatment. 

At  this  point  the  real  novelty  of  the  plan  begins. 
The  sludge  is  used  for  making  producer  gas,  the  pro- 
cess beintr  described  as  follows :  While  the  ordinary 
method  of  drying  sludge  has  been  to  drive  oflF  the  mois- 
ture as  steam,  driving  oflF  moisture  does  not  require  a 
temperature  of  212  decrees  Fahrenheit,  but  mav  be 
secured  by  subjecting  it  to  large  Aohimes  of  drv  air  at 
much  lf)wer  temperatures,  and  much  less  heat  is  thus 
lost  up  the  chimney.     "The  dryer  is  of  the  revolving 


type  and  partially  enclosed  in  concrete  walls  lined 
with  fire  brick.  Ample  areas  are  provided  for  the  cir- 
culation of  heated  air  around  tiie  exterior  and  into  the 
interior  of  the  shell,  so  that  the  first  value  of  heat  i.-, 
employed  to  heat  the  shell  and  the  second  value  in 
heating  the  air  which  passes  through  the  dryer  in 
direct  contact  with  the  substance  drying.  The  furnace 
and  combustion  chamber  occupy  the  lower  portion  of 
the  enclosed  part.  An  arch  extends  from  the  furnace 
wall  to  the  rear  end  of  the  combustion  chamber,  and 
the  dryer  is  above  the  arch.  Air  inlets  are  located 
near  the  floor  of  the  combustion  chamber,  and  induced 
draft  is  developed  by  power  fans,  which  produces  the 
circulation  and  discharges  the  vapors  into  a  condens- 
ing chamber.  The  gases  enter  the  dryer  at  a  tempera 
ture  ranging  between  1,000  and  1,200  degrees  Fahren- 
heit. They  follow  the  course  of  circulation,  mingling 
and  mixing  with  the  air  that  is  supplied  to  increase  the 
volume,  thus  utilizing  what  would  otherwise  be  dis- 
charged into  the  atmosphere.  The  second  application 
of  heat  is  at  low  temperatures,  as  the  grease  volatilizes 
at  about  490  degrees  Fahrenheit,  and  it  can  readily  be 
seen  how  a  safe  maximum  temperature  can  be  main- 
tained by  increasing  or  decreasing  the  volume  of  air 
by  controlling  the  .speed  of  the  blower. 

"The  dry  residual  matter  is  deposited  by  the  dryer 
into  a  boot  of  an  elevator,  which  delivers  it  into  stor- 
age bins  situated  above  the  gas  producers."  In  the 
condensing  chamber  referred  to,  which  is  connected 
with  the  dryer,  are  baffle  walls  which  cause  the  gases 
to  pass  in  a  gyratory  maimer  and  atomizers  which  pro- 
duce a  water  spray  passing  downward  through  the 
chamber.  "The  vapors  which  leave  the  dryer  contain 
grease,  ammonia  and  carbon  dioxide ;  the  heavier  are 
thrown  down  by  a  spray,  collected  and  delivered  to  the 
storage  vats  by  a  pump.  The  grease  is  removed  and 
the  liquor  discharged  into  the  sewage  tanks.  The  light 
or  uncondensed  gases  are  either  consumed  under  the 
boiler  or  in  the  gas  producers ;  or  they  can  be  discharg- 
ed into  the  atmosphere,  as  they  have  been  thoroughly 
cleansed. 

"The  character  of  the  sludge  has  undergone  a  great 
change  by  the  previous  treatment  and  is  converted  into 
fuel,  the  thermal  value  being  equal  to  many  lignites, 
tan  bark,  or  sawdust,  an  ideal  material  for  fuel  for  a 
gas  producer.  The  thermal  value  of  sludge  was  early 
recognized,  but  the  large  percentage  of  ash  prevented 
its  use  as  fuel  for  the  production  of  gas.  The  solution 
to  this  problem  has  been  made  by  the  type  of  gas  pro- 
ducers, wjiich  are  of  the  revolving  hearth  type  and 
automatic  in  action.  The  mechanism  is  so  designed 
as  to  have  positive  control  of  the  ash  discharged.  .'\u- 
tomatic  feed  supplies  the  producer  with  such  amounts 
of  fuel  as  correspond  with  the  fuel  consumption  ])ei 
square  foot  of  grate  surface.  The  gas  flows  from  the 
producers  into  the  washers,  where  the  Impurities  are 
removed,  and  continues  on  to  the  holder."  (Part  of 
this  gas  is  used  for  supplying  the  heat  employed  in  the 
dryer.)  "The  gas  washers  are  of  the  centrifugal  tyi>e. 
known  as  the  Feld  washer.  These  washers  have  given 
sidendid  service  in  England  and  Germany,  and  have 
been  adopted  as  being  the  most  efficient."  .Ammonia 
is  recovered  as  a  sulphate  at  a  point  between  the  gas 
washers  and  the  holder,  while  the  gas  is  in  transit. 
The  ashes  from  the  gas  producer  are  said  by  the  com- 
pany to  form  an  excellent  base  for  fertilizer. 
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New  Water  Supply  for  Winnipeg 

Preliminary  work  for  the  new  water  supply  for  the 
City  of  Winnipeg  is  going  on  satisfactorily.  The  sup- 
ply is  to  be  obtained  from  the  Lake  of  the  Woods. 
Advantage  has  been  taken  of  the  frozen  ground  to 
make  accurate  surveys  and  locate  the  line  approximate- 
ly on  the  preliminary  alignment  through  a  country  al- 
most impenetrable  except  in  winter.  A  section  Zl 
miles  long  has  been  run  between  two  points  38  miles 
apart,  with  a  deviation  of  not  more  than  3  miles  from 
the  air  line  and  with  a  perfectly  uniform  grade  of  0.7 
ft.  per  thousand  except  for  two  small  river  crossings. 

The  location  is  through  a  country  about  60  per  cent 
of  which  is  covered  with  small  timber.  Half  the  dis- 
tance is  in  muskegs.  The  concrete  aqueduct  will  be 
uniformly  covered  b)'  a  fill  4  ft.  deep,  and  it  is  believed 
that  tlie  invert  will  at  all  points  be  in  hard  ground  be 
low  the  swampy  stratum.  A  contract  of  about  $1,000,- 
000  has  already  been  awarded  for  the  construction  of  96 
miles  of  standard-gage  service  track  for  the  construc- 
tion of  the  pipe  line.  This  track  will  be  built  in  accord- 
ance with  standard  specifications  and  will  have  60-lb. 
rail  on  rock  or  gravel  ballast,  qualifying  it  for  permau 
ent  service.  Construction  has  already  been  started  on 
a  $1.S,000  telephone  line  connecting  the  engineering 
and  construction  camps  with  the  offices  in  Winnipeg. 
Mr.  James  H.  Fuertes,  of  New  York  City,  is  the  con- 
sulting engineer. 


laid  radially  from  the  centers  to  effluent  channels 
which  encircle  the  beds  near  their  circumference.  Each 
filter  is  surrounded  by  a  number  of  vertical  air  shafts, 
which  communicate  with  the  effluent  channel.  From 
the  channel  the  air  passes  along  the  under-drain,  and 
upwards,  taking  the  reverse  course  to  that  followed 
by  the  liquid.  The  sprinklers  run  upon  rails  carried 
upon  arched  concrete  tracks,  and  are  said  to  be  the 
largest  successful  self-propelled  sprinklers  in  the 
world.  After  passing  through  the  beds  the  liquid  is 
taken  to  a  series  of  sand  filters  3  feet  deep  on  a  layer  of 
gravel  a  foot  deep  and  is  finally  discharged  into  the 
effluent  channel  in  cascades,  which  assist,  it  is  be- 
lieved, in  oxygenating  it  before  it  flows  into  the  river. 


New  Sewage  Disposal  Plant  in  Worcester, 
England 

THE  new  plant  for  the  bacterial  treatment  of  the 
sewage  of  the  city  of  Worcester,  England,  is 
now  complete.  The  works  have  cost,  in  capi- 
tal expenditure,  quite  $500,000;  the  repayment 
of  loan  and  interest,  covering  a  period  of  30  years,  will 
exceed  $30,000  yearly,  and  the  running  expenses  will 
amount  to  $10,000  a  year,  thus  involving  a  rate  of  at 
least  10  pence  in  the  pound.  The  author  of  the  scheme 
is  T.  Caink,  the  city  engineer. 

The  sewage  from  the  city  proper  is  conveyed  un- 
der the  River  Severn  by  means  of  a  tunnel,  at  a  point 
where  it  used  to  be  turned  into  the  stream.  That  from 
the  suburbs  on  the  western  bank,  which  used  to  enter 
the  river  close  to  Worcester  bridge,  is  now  diverted 
through  meadows  to  a  junction  with  the  deep  level 
sewer  connected  with  the  tunnel,  and  thus  the  whole 
of  the  city  sewage  is  conveyed  to  the  works  at  Brom- 
wich-lane.  After  passing  through  a  screening  cham- 
ber it  goes  to  the  detritus  well,  84  feet  deep,  where 
the  heavy  inorganic  solids  fall  by  gravitation  to  the 
mouth  of  sluice  lifts  devised  by  T.  Caink  which  bring 
them  to  the  surface  for  disposal.  It  is  then  passed  to 
the  primary  pumps,  one  delivering  2,000,000  gallons 
daily  and  the  other  6,000,000  gallons  a  day,  and  which 
is  used  for  lifting  storm  water  when  the  quantity  flow- 
ing along  the  sewers  exceeds  the  capacity  of  the  other 
pumps. 

The  primary  pumps  discharge  the  sewage  into  a 
series  of  chambers  containing  gravel  disintegrating 
screens,  and  thence  it  is  returned  to  the  engine  house, 
where  it  is  raised  by  secondary  pumps  into  the  dis- 
tributing tower.  From  the  tower  it  is  sent  into  a 
series  of  six  rotating  sprinklers,  of  the  Candy-Caink 
type,  and  distributed  over  the  primary  bacterial  fil- 
ters. The  latter  are  six  in  number,  circular  in  form, 
200  feet  in  diameter  and  8  feet  deep  (of  fine  gravel). 
The  beds  are  under-drained  by  drain  pipes  and  tiles 


Rerolled  Reinforcing  Bars  Tested 

TI'"STS  in  the  laboratory  of  Purdue  University, 
Lafayette,  Ind.,  are  stated  to  have  proved  con- 
clusively that  steel  reinforcing  bars  for  con- 
crete construction  rerolled  from  old  steel  rails 
may  be  safely  used  in  such  work.  About  1,000  samples 
of  bars  were  tested  which  had  been  collected  from  five 
mills  in  several  States.  The  sami)les  were  taken  at 
different  times  and  under  various  conditions  so  as  to 
represent  the  average  output  of  the  mills.  The  difTer- 
ence  between  the  bars  rolled  at  the  several  mills  was 
found  to  be  comparatively  small.  The  general  tend- 
ency shown  in  these  tests  was  toward  a  decrease  in 
strength  and  an  increase  in  the  elongation  as  the  size 
of  the  bars  increased.  A  part  of  this  general  tendency 
was  considered  to  be  due  to  the  fact  that  a  portion  of 
the  larger  sizes  treated  were  twisted  bars.  The  tests 
showed  that  the  straight  round  bar  was  the  strongest 
and  the  twisted  bar  the  weakest  of  the  design  common- 
ly used.  According  to  Dr.  W.  K.  Hatt,  head  of  the  do- 
I)artment  of  civil  engineering,  under  whose  direction 
the  tests  were  conducted,  the  largest  bar  which  should 
be  used  should  not  be  more  than  1  in.  in  diameter.  Tb.e 
round  bar  was  found  to  be  more  efficient  if  it  had  small 
ribs  on  the  surface,  serving  to  give  a  better  hold  in  the 
concrete. 


Building  an  Eighty-Five  ft.  Chimney  in 
Seven  Days 

This  quite  unusual  feat  was  recently  accomplished 
by  a  St.  I^ouis  construction  firm.  The  chimney  was 
built  on  the  company's  system  of  reinforced  tile  con- 
crete with  a  reinforced  concrete  foundation.  The  com- 
pany informs  us  that  the  chimney  was  actually  built, 
including  its  foundation,  in  seven  days'  working  time 
and  was  completed  and  put  in  service  just  16  days 
after  the  receipt  of  the  order.  During  its  construction 
there  occurred,  moreover,  the  heaviest  snowfall  record- 
ed in  ten  years  in  St.  Louis,  and  the  temperatures  were 
at  no  time  higher  than  20  degrees  F.  when  work  was 
started  in  the  morning.  The  sand  was  heated  before 
mixing  and  the  tile  was  heated  before  placing.  Fires 
were  kept  in  the  chimney  constantly  with  all  openings 
closed.  The  chimney  has  a  total  height  of  85  feet  and 
is  three  feet  in  inside  diameter. 


A  tunnel  under  the  Danube  is  planned  by  the  Rou- 
manian Government  to  form  a  connection  with  its 
newly  acquired  territory.  .\  bridge  was  first  consider- 
ed, but  as  no  protected  site  was  to  be  found,  military 
precautions  forced  the  abandonment  of  the  project. 
The  proposed  tunnel  will  have  heavily  fortified  ter- 
minals. 
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The     Quebec    Bridge    Anchor  -  Arm     Spans 

Important  Developments  in  Main  Trusses,  Bracing,  Twin  Tension  and  Compres- 
sion   Members,    Multiple-Pin   Connections   and  Field-Spliced  Shipping  Units 


IMPORTANT  iiKidirKatiiiiis  in  both  type  and  de- 
tails of  long-span  stecl-bridge  construction  have 
l)cen  developed  in  the  2,830-ft.  doubie-tiaclc  yne- 
bec  Uridgc.  Many  of  them  appear  in  the  anchor 
arms  and  are  described  <n  this  article.  The  type  of 
main-truss  bracing  is  s])ecial.  The  usual  top  lateral 
system  is  eliminated.  The  extraordinary  dimensions 
and  great  weight  of  the  truss  members  necessitate 
shipping  some  of  them  in  sections,  afterward  united 
by  held  splices  to  make  the  panel  units.  Auxiliary- 
trusses  have  been  provided  to  support  long  flexible 
members,  main  panel-point  connections  have  Jieen 
made  with  multiple  pins,  and  special  connection  ])ieces 
have  been  introduced  at  important  [janel  points. 
Transverse  and  longitudinal  girders  in  the  floor  sys- 
tem have  dimensions  comparable  with  large  plate- 
girder  spans.  Deep  transverse  latticed  traction  gird- 
ers have  been  introduced  between  the  trusses  in  diag- 
onal planes. 

The  anchor-arm  spans,  each  515  ft.  long  and  310 
ft.  deej5  (jn  centers  at  the  main  posts,  have  two  pin- 
connected  trusses  88  ft.  apart,  and  weigh  16,600  tons 
each,  exclusive  of  the  steel  in  the  anchor  piers,  but 
inclusive  of  the  2,700-ton  main  vertical  posts  and  their 
900-ton  bearings,  which  are  common  members  in  them 
and  in  the  cantilever  arms.  The  trusses  are  each  pro- 
portioned for  a  live  load  f)f  two  E-60  locomotives  fol- 


lowed, preceded  or  followed  and  preceded  by  a  train 
load  of  5,000  lb.  per  linear  foot.  They  are  made  en- 
tirely of  carbon  steel,  with  the  exception  of  the  end 
diagonals  L:U«  and  the  connection  details  at  L:  and 
at  U»,  which  are  made  of  nickel  steel. 

The  web  members  of  the  trusses  are  arranged  to 
make  a  K-shaped  type  of  bracing,  and  all  carry  both 
dead  and  live  loads,  except  the  horizontal  members  in 
the  center  of  the  panels  adjacent  to  the  main  posts  on 
the  cantilever  side,  and  the  trusses  supporting  the 
top-chord  eyebars.  The  chords  are  in  straight  lines. 
None  of  the  principal  stresses  are  indeterminate.  The 
long  double-hop-chord  eyebars  are  supported  at  the 
center  of  each  panel  on  special  lattice  girders  connect 
ed  to  the  tops  of  the  vertical  posts.  The  7  x  10-ft.  bot- 
ttmi  chords  are  made  of  four  built  1-bcam  ribs  laced 
together,  and  with  horizontal  bracing  on  the  center 
line,  the  webs  being  held  in  place  by  transverse  dia- 
phragms. The  principal  compression  members  have 
intermediate  field-riveted  transverse  splices,  and  in 
some  of  them  the  sections  between  these  splices  are 
made  of  two  pieces  shipped  separately.  All  web  mem- 
bers are  made  up  of  plates  and  angles  and  arc  pin- 
connected  at  their  intersections.  At  the  main  i)anel 
points  the  web  members  are  connected  by  pins 
through   gusset   plates   riveted  to  the  bottom   chord-^. 


Erection  diagram  of  anchor-arm  truss,  showinu  field  splices  of  members. 
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independent  connections  heini4-  tlins  provided  for  eacli 
nieniher. ' 

Some  of  tliese  features  arc  of  special  interest  in 
comparison  witli  tlie  500-ft.  anchor-arm  spans  of  tiie 
original  (Quebec  liridge.  The  trusses  of  the  latter 
were  315  ft.  high  and  57  ft.  apart  and  weighed  6,250 
tons  for  each  span,  exclusive  of  the  700-ton  floor  sys- 
tem. IJoth  top  and  bottom  chords  were  parabolic 
curves,  and  the  trusses  were  divided  into  100-ft.  main 
panels  and  50-ft.  sub-panels.  The  types  of  truss,  sec- 
imdarv   bracing   svstems,   toi)-chorcl   and   web-member 


yff-\ 


Holf  Section  showing  Sub-Fbst 


Holf  Cross  Section  of  Approoch  Span 


Part  sectional  elevations  of  anctior-arm  and  end  spans. 

design  and  floor  system  conformed  in  general  to  stand- 
ards for  ordinarily  long  spans.  The  bottom  chord.-. 
were  made  of  four  built  channels  having  their  flanges 
connected  by  tieplates  and  lattice  angles.  They  were 
about  4-}4  ft.  deep  and  5^  ft.  wide,  with  a  ma.ximum 
cross-sectional  area  of  776  sq.  in.,  as  compared  with  a 
maximum  area  of  1,902  sq.  in.  in  the  present  structure. 
The  heaviest  chord  piece,  65^)  ft.  long,  weighed  165,- 
000  lb. 

Secondary  Bracing  and  End  Anchorage 

The  system  of  transverse  bracing  in  the  anchor 
and  cantilever  arms  of  the  present  bridge  is  unusual 
in  that  it  does  not  require  top  laterals.  The  trusses 
are  connected  by  transverse  sway  bracing  in  the  planes 
of  the  upper  sections  of  the  vertical  members  and  m 
the  lower  sections  of  the  inclined  members,  thus  trans- 
mitting all  transverse  stresses  directly  to  the  X- 
braced  bottom  lateral  system  in  the  plane  of  the  lower 
chords.  There  are  horizontal  transverse  braces  at  the 
top  and  bottom  chord  panel  points  which,  like  t\vi 
diagonals  and  bottom  laterals,  have  rectangular  cross- 
sections  made  of  four  large  corner  angles  latticed  to- 
gether with  diagonal  angles.  All  of  the  bottom  lateral 
diagonals  are  tapered  to  correspond  with  the  varying 
depth  of  the  lower  chord. 

As  all  fioorbeams  are  located  at  a  considerable 
height  above  the  bottom  chords,  the  vertical  transverse, 
panels  under  them  are  braced  by  diagonal  struts  reach- 
mg  from  the  ends  of  the  fioorbeams  to  the  centers  of 
the  bottom  horizontal  transverse  struts.  The  diagonal 
braces  between  the  upper  parts  of  the  vertical  posts 
are  connected  at  their  intersections  to  short  vertical 
members- supi)orting  the  horizontal  transverse  stmts 
below  them. 

The  up])er  part  of  the  masonry  in  the  shore  ])ier, 
together  with  the  structural  steel  inclosed  in  it,  is  de- 
signed to  resist  a  maximum  vertical  uplift  assumed 
to  be  8,000,000  lb.  for  each  truss  under  extreme  condi- 
tions. This  is  provided  for  by  two  sets  of  vertical 
eyebars  connected  to  the  ends  of  the  top  chords  at  U». 
These  eyebars  have  a  combined  length  of  about  206 
ft.  from  their  connection  with  the  truss  to  their  con- 


nection with  the  reaction  girders.  Of  tiiis  distance 
89)^  ft.  are  in  an  open  well  in  the  masonry,  which, 
adtled  to  77  ft.  innn  the  top  of  the  masonry  to  the  top 
of  the  truss,  gives  a  length  of  166^  ft.  that  is  free  to 
move  longitudinally  in  accordance  with  temperature 
expansion  without  disturbing  the  -W-ft.  lower  section 
of  bars  concreted  solidly  in  position.  The  lower  ends 
of  the  anchor  eyebars  are  pin-connected  to  transverse, 
distributing  girders,  forming  part  of  the  reaction  plat- 
form, built  into  the  lower  part  of  the  pier  masonry. 

The  bridge  has  a  clear  height  of  I'SO  ft.  above  e.x- 
treme  high  water.  The  floor  is  !ev<;l  on  the  center 
span  and  has  a  1-per  cent,  grade  on  the  anchor  .and 
cantilever  arms.  The  lower  chord  is  level  with  the 
floor  at  the  anchor  piers  and  about  110  ft.  below  it  at 
the  river  piers.  The  floorbeams  are  therefore  connect- 
ed to  the  trusses  in  relatively  different  positions, 
which  govern  their  type  and  the  manner  of  connection. 
.\t  panel  points  Li  and  L=,  nearest  the  anchor  pier,  the 
floorbeams  are  fleld-riveted  through  connection  angles. 
Floorbeam  Li  supi)orted  by  a  riveted  vertical  mem- 
ber pin-connected  to  the  end  diagonaK  U»  L^.  Floor- 
beam  Lj  is  connected  to  the  lower  chord.  All  other 
floorbeams  are  connected  to  the  web  members  of  the 
trusses  by  11-in.  pins  in  15-in.  steel  bushings. 

At  the  main  panel  points  4,  6,  8,  10  and  12  the 
double  floorbeams  are  made  of  duplicate  girders,  one 
on  each  side  of  the  vertical  hangers,  to  which  they  are 
connected  by  a  common  pin.  At  the  main  vertical 
post  Lii-U"  the  floorbeam  is  a  single-web  girder  in  the 
center  plane  of  the  post  and  passes  between  the  dupli- 
cate halves  of  the  post,  being  connected  to  them  b\' 
a  single  pin  at  each  end.  The  remaining  floorbeams 
at  the  intermediate  panel  points  3,  5,  7,9,  11  and  13 
are  single-web  girders  connected  to  short  vertical  mem- 
bers from  the  intersections  of  the  main  and  sub-diag- 
onals in  each  panel.  ^  At  the  shore  end  of  the  span 
the  floorbeams  are  located  below  the  intersections  of 
the  sub-diagonals  and  the  vertical  tension  members. 
At  the  river  end  the  floorbeams  are  above  their  inter- 
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sections  and  the  sub-verticals  are  compression  mem- 
bers with  pin  connections  to  the  diagonals. 

The  bridge  is  designed  and  constructed  subject  to 
the  approval  of  the  Board  of  Engineers,  consisting  of 
C.  N.  Monsarrat,  chairman  and  chief  engineer,  and 
Ralph  Modjeski  and  C.  C.  Schneider.  It  is  being  fab- 
ricated and  erected  by  the  St.  Lawrence  Bridge  Com- 
pany, Limited,  of  which  Phelps  Johnson  is  president ; 
G.  H.  Duggan,  chief  engineer;  W.  P.  Ladd,  shop  sup- 
erintendent ;  G.  F.  Porter,  engineer  of  construction ;  S. 
P.  Mitchell,  consulting  engineer  of  erection,  and  W. 
B.  Fortune,  erection  superintendent. 

Important  Features  of  the  New  Quebec  Bridge 

The  design  of  the  new  Quebec  Bridge,  as  was  ex- 
pected, embodies  not  only  a  number  of  important  fea- 
tures developed  in  the  largest  spans  previously  built 
but  also  some  new  ones  of  a  radical  character.  This 
statement  applies  to  both  the  main  l,8(X)-ft.  span  and 
to  the   515-ft.   anchor  arms. 

In  the  general  truss  design,  the  K-shape  bracing 
has  important  advantages  in  distributing  the  shear  be- 
tween two  members  in  each  panel,  thereby  reducing 
the  sizes  of  the  members,  simplifying  the  connections 
and  facilitating  tield  assembling.  A  decided  advant- 
age in  erection,  too,  is  found  in  the  very  interesting 
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Typical  cross-sections  of  principal  anchor-arm  truss  member*. 

departure  of  providing  separate  pins  for  the  connec- 
tions of  dififerent  members  at  main  panel  points,  a  fea- 
ture which,  of  course,  also  improves  the  fabricating 
details.  Shopwork  is  further  facilitated  by  the  use 
of  straight  instead  of  curved  chords,  with  the  neces- 
sary consequence  of  right-angle  joints  in  the  compres- 
sion members. 

In  the  center  span  and  cantilever  arms,  where 
weight  reduction  was  important,  the  selection  of  nick- 
el-steel for  many  members  was  to  be  expected.  In 
the  anphor  arm  the  connection  of  the  vertical  anchor 
bars  to  the  top  chords  increased  the  length  of  the  lat- 
ter, providing  better  for  longitudinal  temperature 
movement,  and  possibly  reducing  secondary  stresses. 

The  eye-bar  arrangement  in  the  chords  is  especial- 
ly worthy  on  note.  The  bars,  some  of  which  are  85 
ft.  long,  are  supported  intermediately  by  special  lat- 
tice girders.  The  excessive  stresses  in  the  pins,  had 
the  usual  method  been  followed,  and  the  difficulty  of 
packing  and  of  assembling  the  numerous  bars  in  each 
panel  are  overcome  by  placing  them  in  two  tiers  with 
double  pin  connections  to  the  vertical  posts. 

On  account  of  the  part  played  by  the  lower-chord 
design  in  the  previous  structure,  the  section  adopted 
for  the  new  bridge  is  of  special  interest.  It  consists 
of  four  deep  webs,  latticed  top  and  bottom,  and  hav- 
ing horizontal  plate  diaphragms  on  the  longitudinal 
center  line. 

The  secondary  stresses  and  difficult  connections. 


due  to  the  riveted  joints  at  the  ends  of  the  enormous 
single  and  double-web  floorbeams,  have  been  avoided 
by  pin-connecting  them  to.  the  vertical  members. 
Symmetrical  loading  is  obtained  by  placing  the  double 
webs  between  the  double  webs  of  the  hangers.  All 
pins  subject  to  turning  have  full-length  bushings.  All 
transverse  forces  have  been  concentrated  in  the  planes 
of  the  lower  chords  by  the  elimination  of  the  top  chord 
lateral  system  and  by  the  combination  of  vertical  and 
inclined  sway-braced  system  transmitting  the  hori- 
zontal forces  directly  to  the  bottom-chord  panel  points. 
Tliese  and  other  special  features  indicate  the  sub- 
stantial progress  that  has  been  made  in  tiiis  de.sigii 
and  suggest  the  direction  in  which  future  advances 
will  be  made. 


Day  Labor  and  Contract 

"Saving  the  contractor's  i>rolit"  by  carrying  out  a 
municipal  undertaking  by  day  labor  is  often  an  expen- 
sive proceeding,  comments  Engineering  and  Contract- 
ing. A  Pacific  Coast  city  projecting  extensive  harbor 
developments  began  deepening  the  waterway  with  a 
municipally  operated  dredge.  The  result  was  unsatis- 
factoiy ;  in  fact,  it  is  stated  that  a  good  part  of  the  fund 
was  used  up  before  the  dredging  had  scarcely  been 
started.  The  .same  city  also  undertook  to  construct  a 
bridge  by  day  labor.  It  is  reported  that  this  structure 
cost  $50,000  more  than  it  would  if  the  work  had  been 
done  by  contract.  These  unfortunate  happenings  have 
had  one  good  effect,  for  the  advisory  committee  in 
charge  of  improving  the  water  system  has  recom- 
mended that  this  improvement  be  carried  out  by  con- 
tract. Experience  is  a  good  teacher;  so  is  common 
sense.  By  a  judicious  use  of  the  latter  almost  any  city 
councilman  should  be  able  to  see  the  fallacy  of  the  day 
labor  system  of  doing  public  work. 


One  of  the  more  recent  apartment  operations  in 
the  city  of  Chicago  affords  a  fair  illustration  of  the 
way  modern  builders  and  architects  are  treatirtg  the 
housing  question.  It  in  reality  is  four  separate  build- 
ings occupying  an  area  150  feet  square  and  will  con- 
tain 15  apartments  of  from  five  to  ten  rooms,  each 
suite  having  an  individual  sun  parlor,  sleeping  porch 
and  a  bath  attached  to  every  bedroom.  The  buildings 
which  surround  a  terraced  court  centered  with  a  foun- 
tain, have  an  underground  tunnel  for  service  and  pub- 
lic utility  piping.  The  architecture  is  in  the  English 
Tudor  style,  the  facades  being  dark  red  brick  with 
terra  cotta  trimmings  topped  by  a  roof  of  harmonious- 
ly colored  slate. 


The  chief  of  architecture  of  the  Panama-Pacific  In- 
ternational Exposition  has  approved  the  design  for  the 
Grand  Trunk's  building,  and  construction  will  pioceed 
immediately.  This  is  the  first  of  the  Canadian  build- 
ings to  be  erected,  and  sets  the  general  style  for  the 
whole  Canadian  group.  It  will  contain  10,000  feet  of 
floor  space  and  will  be  occupied  by  an  extensive  and 
valuable  exhibition  of  Canada's  resources.  Its  location 
is  in  one  of  the  best  parts  of  the  exposition  grounds, 
and  the  style  of  architecture  will  be  that  of  the  Spanish 
renaissance. 


Powder  charges  used  in  grading  work  on  the  Cana- 
dian Northern  Railway  in  British  Columbia  are  said  to 
have  given  best  results  when  varied  from  a  minimum 
of  Yi  lb.  of  powder  per  cubic  yaid  of  shale  to  a  maxi- 
mum oi  V/i  lb.  per  cubic  yard  of  hardest  country  rock. 
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The  C.  P.  R.  Terminal  Improvements  at 

Vancouver 


True  Canadian  Pacific  Railway  Company's  ter- 
minal improvements  at  Vancouver,  B.C.,  are 
rapidly  Hearing  completion.  It  will  be  recalled 
that  the  general  scheme  embraced  a  passenger 
station  and  office  building  located  on  land  immediately 
east  of  the  present  passenger  station.  Another  dock, 
200  X  490  ft.,  has  been  built.  A  particular  point  of  in- 
terest in  this  work  was  the  use  of  piles  135  ft.  long  on 
the  pier  end.  The  main  entrance  to  the  station  is 
located  on  Cordova  street,  with  the  main  waiting  room 
on  the  street  level.  Tracks  are  located  about  25  ft.  be- 
low this  level  and  there  is  provision  for  four  passenger 
tracks  separated  by  wide  platforms.  Stairways  and 
lift  connect  the  two  levels  of  the  station  and  a  separate 
footbridge  is  carried  over  the  passenger  tracks  and  is 
directly  connected  with  the  waiting  room  at  one  end 
and  witli  the  stairways  leading  to  the  track  level,  thus 
giving  access  to  the  platforms  without  crossing  the 
tracks  at  grade. 

In  order  to  avoid  a  grade  crossing  and  the  conse- 
quent delays  to  traffic  between  the  city  and  the  piers 
a  steel  viaduct  is  being  built  on  the  line  of  Granville 
and  Burrard  streets,  passing  over  the  tracks  to  the 
piers.  An  incline  is  also  being  built  on  the  west  side  of 
the  Granville  street  viaduct  to  the  wharf,  thus  giving 
access  to  the  lower  deck  of  the  pier  and  freight  sheds 
and  to  the  water-front. 

The  passenger  station  is  a  combination  stone  and 
brick  structure  with  a  steel  frame.  The  station  is 
divided  into  two  principal  levels  on  the  lower  of  which 
are  the  baggage,  mail  and  express  rooms  while  on  tiie 
upper  are  the  ticket  offices  and  waiting  rooms.  Above 
ihe  public  rooms  in  the  station  the  space  will  be  de- 
voted to  the  general  offices  of  the  railroad  company. 
I  lie  interior  arrangement  of  the  office  space  will  be  on 
tlie  unit  system  and  each  unit  will  have  complete  iieat- 


ing  and  lighting  facilities  with  partitions  that  may  be 
readily  installed  or  removed  as  changes  in  the  arrange- 
ment of  office  accommodations  become  necessary. 

The  principal  problem  was  to  provide  easy  and 
economic  communication  between  the  city,  the  railroad 
station  and  the  piers,  these  last  introducing  an  element 
which  is  unusual  in  most  railroad  terminals  so  far  as 
passenger  traffic  is  concerned. 

It  is  expected  that  the  station  will  be  ready  for  oc- 
cupancy during  the  summer  and  that  the  steamship 
facilities  will  be  available  somewhat  earlier,  although, 
owing  to  the  necessity  of  removing  tiie  old  station  be- 
fore the  viaduct  can  be  built  on  the  extension  of  Gran- 
ville street,  the  use  of  the  present  grade  crossing  over 
the  freight  yard  tracks  will  have  to  be  maintained  for 
a  month  or  two  longer. 

Messrs.  Barrett,  Blackader  &  Webster,  of  Montreal, 
are  the  architects  for  this  work.  Westinghouse,  Church, 
Kerr  &.  Company,  of  Montreal,  are  the  engineers  for 
the  complete  design,  construction  and  equipment  of  the 
terminal,  working  in  co-operation  with  the  officials  of 
the  Canadian  Pacific  Railway. 


The  first  Canadian  and  International  Good  Roads 
Congress,  to  be  iield  in  Montreal  from  May  18  to  23 
promises  to  be  one  of  the  most  successful  in  the  history 
of  the  Association.  Several  hundred  delegates  are  ex- 
pected to  attend  and  between  forty  and  fifty  of  the 
manufacturers  of  road-building  materials  and  machin- 
ery will  exhibit  samples  of  their  products  in  the  arena. 
Speakers  of  note  from  several  provinces  in  Canada,  the 
United  States  and  European  countries  will  be  present, 
and  the  Congress  will  be  officially  opened  by  the  Lieu- 
tenant-Governor of  Quebec,  Sir  Francis  Laugeler.  Mr. 
Lehman,  Engineer  to  the  French  Government,  will  de- 
liver a  lecture  on  "Continental  Highways." 
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Toronto's  Proposed  New  Union  Station 


T 


HE  Grand  Trunk  and  Canadian  I'acilic  Rail- 
ways entered  into  an  agreement  rather  more 
than  a  year  ago  to  form  a  Terminal  Company 
for  the  pnrpose  of  erecting  and  operating  a 
Union  StaticMi  at  Toronto.  The  lerminal  Company 
appointed  as  it.V Consulting  Engineers,  Mr.  H.  R.  Saf- 
ford,  Chief  I'tngineer  oi  the  Grand  Trunk,  and  Mr.  J. 
M.  R.  Fairhairn,  Assistant  Chief  Engineer  of  the  Cana- 
dian Pacific,  with  Mr.  J.  R.  W.  Amlarose,  lingineer  of 
Grade  Separation,  as  Chief  Engineer  of  the  Terminal. 
Messrs.  Ross  &  Macdonald  and  Hugh  G.  Jones  receiv- 
ed the  appointment  as  architects  to  design  and  super- 
vise the  construction  of  this  work.  Subsequently  they 
appointed  as  their  local  associate  Mr.  John  M.  Lyle,  of 
Toronto. 

The  architects  were  instructed  by  the  Board  of  En- 
gineers of  the  Terminal  Company  to  study  the  traffic 
problem  at  Toronto  in  all  its  aspects  and  peculiarities, 
and,  without  dictation  from  either  Road  to  design  a 
station  which  would  adequatel}-  meet  the  needs  of  the 
passenger  traffic  of  the  city  and  provide  for  the  large 
growth  of  traffic  indicated  by  the  growth  of  population 
of  the  city  and  surrounding  districts  during  recent 
years.  They  have  been  working  faithfully  and  con- 
tinuously on  the  problem  for  the  past  ten  months  and 
have  collected  and  tabulated  all  of  the  traffic  data  of 
the  station  covering  the  past  twenty  years,  so  far  as 
procurable.  They  have  also  made  extended  inspection 
trips,  visiting  all  of  the  larger  terminals  in  America 
and  have  obtained  from  these  terminals  the  amount  of 
traffic  being  handled  by  them.  This  information  has 
all  l)een  compiled  in  tables,  which  furnish  a  scientific 
basis  fc>r  the  design  of  the  new  station  for  Toronto. 

The  architects'  recommendations  are  contained  in 
an  exhaustive  report  i)resented  to  the  Engineering 
Hoard  of  the  Terminal  Company  and  this  report  has 
been  thoroughly  discussed  by  the  representatives  of 
tile  two  railroads. 

This  report  shows  the  passenger  traffic  to  be  equal 
to  that  of  Washington,  D.C.,  and  to  be  half  that  of  St. 
Louis  or  Kansas  City.  The  baggage  business  is,  how- 
ever, surprisingly  heavy,  being  equal  to  that  of  the 
I'ennsyivania  Station,  New  York,  and  almost  as  great 
as  that  of  St.  Louis  Station,  Boston  South  Station  and 
Grand  Central  Station,  New  York.  The  parcel  busi- 
ness bears  nearly  the  same  relation,  it  being  equal  to 
tliat  of  the  Pennsylvania  Station,  New  York,  but  is 
somewhat  less  than  the  Grand  Central  Station,  South 
Station,  Boston.  Kansas  City  or  St.  Louis  .Stations. 
The  fact  is  brought  out  that  the  average  number  of 
pieces  of  baggage  or  parcels  per  passenger  is  greater 


at  Toronto  than  at  any  large  station  on  the  continent, 
so  far  as  records  arc  (jbtainable. 

The  character  of  traffic  handled  at  the  St.  Louis, 
Washington  and  Kansas  City  Union  Stations  is  simi- 
lar to  that  at  Toronto.  These  stations  handle  a  heavy 
through  and  local  business  with  heavy  maximum 
])eriods  occurring  during  certain  seasons  of  the  year. 
The  arrangements  of  these  stations  and  the. relation  of 
their  present  traffic  to  the  areas  provided  have  been 
very  helpful  in  regard  to  the  requirements  for  Toronto. 

In  considering  the  design  of  the  station,  it  was 
found  that  the  average  normal  traffic  at  Toronto  could 
lie  taken  care  of  by  a  station  building  of  somewhat 
smaller  dimensions  than  the  one  proposed,  but  it  is  in 
consideration  of  tlie  heavy -maximum  periods  such  as 
Exhibition  time,  June  and  Christmas  holidays,  with 
their  attendant  crowding  and  discomfort,  which  have 
influenced  the  architects  in  recommending  the  con- 
struction of  a  building  large  enough  to  afford  a  com- 
plete separation  of  entrance  and  exit  traffic  during 
heavy  periods  and  for  the  time  when  the  traffic  of  the 
station  has  grown  to  demand  it.  This  principle  of  the 
complete  separation  of  traffic  and  the  method  proposed 
for  accomplishing  it  has  jjeen  accepted  by  the  two 
roads  interested,  and  is  obtained  through  the  utiliza- 
tion of  conditions  of  the  site  and  the  relation  of  track 
levels  to  the  street.  This  idea  of  complete  separation 
of  traffic  is  the  dominating  one  in  the  design  of  the 
station.  There  has  been  no  station  constructed  with  a 
similar  object  in  view  where  it  can  be  so  comi)letely  ac- 
complished as  is  contemplated  for  Toronto  and  we 
can  therefore  recite  no  parallel  case.  The  Grand  Cen- 
tral Station  in  New  York  provides  separation  of  ex- 
press and  suburban  traffic  on  two  levels,  the  inbound 
and  outbound  express  traffic  being  further  separated 
through  the  provision  of  additional  .separate  station 
buildings.  The  Pennsylvania  Station,  New  York,  pro- 
vides a  separate  exit  concourse,  but  the  arrangements 
are  such  as  to  make  the  meeting  of  friends  difficult. 
The  new  Kansas  City  Station  provides  separation  un- 
til the  Ticket  Lobby  is  reached. 

It  so  happens  at  Toronto  that  the  elevation  of 
Front  Street  above  the  present  track  level  affords  an 
opportunity  for  placing  a  Train  Waiting  Room  at  a 
level  midway  between  the  street  level  and  the  proposed 
Exit  Concourse  beneath  the  Ticket  Lobby.  This  ar- 
rangement approximately  averages  the  distances  which 
entrance  and  exit  jiassengers  have  to  travel  and  docs 
away  with  all  confusion  and  crowdintr  and  unsatis- 
factory arrangements  for  meeting  friends,  which  have 
been  borne  by  the  public  in  the  past.    The  great  ad- 
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vantage  to  the  travelling  public  will  become  immedi- 
ately apparent  to  anyone  who  will  analyze  the  opera- 
tion of  the  station  designed  under  these  conditions. 
The  passengers  on  entering  the  station  to  take  trains 
will  enter  a  large  I'icket  Lt)bby  approximately  90  ft. 
wide  by  250  ft.  long.  In  this  lubljy  within  plain  sight 
are  placed  all  of  the  general  business  facilities  of  the 
station.  In  the  centre  of  the  room  is  the  Information 
Bureau;  on  one  of  the  long  sides  the  Ticket  Offices  to 
the  number  of  20;  at  one  end  of  the  Ticket  Lobby  is 
the  Restaurant  and  at  the  other  end  the  General  Wait- 
ing Room.  Opi)osite  the  Ticket  Offices  are  the  Parcel 
Checking  Counter  and  the  Baggage  Checking  Counter, 
each  with  a  frontage  of  50  It.  These  are  separated  l:)y 
a  40  ft.  entrance  passage  to  the  Train  Waiting  Room. 
Owing  to  the  elevation  of  the  railroad  tracks  above  the 
street  level,  this  room  is  placed  beneath  the  tracks. 
Similar  rooms  are  provided  in  the  new  Michigan  Cen- 
tral Station  at  Detroit  and  the  new  .Union  Station  at 
Winnipeg,  though  tlicse  are  much  smaller  tlian  tiie  one 
proposed  for  Toronto.  The  Train  Waiting  Room  is 
reached  by  passing  down  a  broad  easy  ramp  in  the 
entrance  passage  from  the  Ticket  Lobby.  As  the 
stairs  to  trains  lead  directly  out  of  this  room  from 
either  side,  it  will  natiuall}-  be  a  gatiiering  place  for 
passengers  after  they  have  completed  tlieir  l)usiness  ui 
the  Ticket  Lol)by.  'This  room,  though  limited  in 
height  by  the  elevation  of  the  tracks,  will  be  100  ft.  l)y 
250  ft.  and  will  be  made  attractive  through  the  use  of 
light  colored,  durable  materials,  such  as  marble  and 
glazed  terra  cotta. 

Passengers  arriving  on  trains  will  descend  sepai'atc 
exit  stairs  leading  from  the  train  platforms  io  separate 
exit  concourses  placed  each  side  of  and  Hanking  the 
Train  Waiting  Room.  For  passengers  who  wish  In 
transfer  to  trains  on  other  tracks,  provision  is  made  h> 
pass  them  through  to  the  Train  Waiting  Room.  Pas- 
sengers wishing  to  exit  from  the  station  will  follow 
along  the  exit  passages,  and  during  light  traffic  will 
pass  into  the  ends  of  the  Ticket  Lobby  where  they  may 
meet  their  friends,  transact  their  l)usiness  and  exit  to 
the  street  or  to  cabs. 

The  diiiference  in  le\els  Ijetween  the  exit  ])assages 
and  the  Ticket  Lobb)'  makes  possible  the  prcnision  of 
easy  ramps  from  the  exit  passages  to  an  exit  concourse 
placed  beneath  the  Ticket  Lobby.  During  heavy  peri- 
ods exit  passengers  will  pass  through  this  exit  con 
course,  which,  except  for  the  Ticket  Offices,  is  prac 
ticall}'  a  duplicate  of  the  Ticket  Lobby  above,  and  exit 
passengers  will  find  all  of  the  facilities  required  by 
them  within  easy  access.  The  Information  Counter  is 
in  the  centre  of  the  room  and  Parcel  Checking  and 
Baggage  Claim  ccnmters  are  provided  in  locations 
similar  to  and  directly  beneath  those  of  the  'Ticket 
Lobby.  The  advantages  of  this  arrangement  for  pas- 
sengers are  that  the  business  capacity  of  the  station  is 
practically  doulded  and  the  transaction  of  passengers' 
business  will  be  greatly  facilitated  through  the  absenco 
of  the  interference  of  entering  passengers.  In  the  same 
manner,  passengers  hurrying  to  trains  will  not  be  ham- 
pered by  crowds  of  exiting"  passengers  wishing  to  use 
the  facilities  of  the  station.  The  arrangements  for 
meeting  friends  are  ideal,  in  that  there  will  be  but  one 
point  where  all  ])assengers  can  be  met,  irresjiective  of 
the  direction  from  which  they  arrive.  It  is  expected 
that  checked  hand  baggage  can  be  delivered  to  passen- 
gers in  a  much  shorter  time  and  passengers  having  to 
pass  baggage  through  the  Customs  will  find  the  Cus- 
toms offices  close  at  hand.  Provision  is  made  for  cab 
service  adjoining  the  exit  concourse. 


-Provisions-  for  handling  the  enormous  baggage  and 
mail  business  in  the  station  are  made  in  the  space  be- 
neath the  Train  Viaduct,  with  direct  communication  by 
elevators  to  all  the  train  platforms.  The  building  is  to 
be  fitted  with  every  modern  convenience  for  the  tra- 
veller and  we  believe  whether  operating  under  light  or 
heavy  traffic,  the  travelling  public  will  be  able  to  trans- 
act its  business  without  congestion  or  confusion  at  any 
time. 

The  exterior  of  the  building  has  been  designed  in 
an  adaptation  of  Roman  classic  architecture,  and  it  is 
the  intention  to  secure  a  beautiful  and  dignified  effect 
through  the  use  of  plain  and  simple  wall  surfaces  and 
the  sparing  use  of  ornament,  which  becomes  dingy  and 
dirty  in  a  few  years  on  a  building  of  this  character. 
The  interior  of  the  Ticket  Lobby  will  be  of  simila" 
style  to  harmonize  with  the  exterior. 

The  architects  and  railroad  officials  have  given  ex- 
tended study  to  all  of  the  conditions  entering  into  the 
traffic  i)roblem  of  Toronto  and  the  plans  i)repared  will 
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afford  real  relief  to  the  travelling  public  and  will  pi-o- 
vide  facilities  for  the  traffic  for  many  years  to  come. 
We  believe  that  the  station  when  completed  and  oper- 
ated as  outlined  above,  should  provide  the  best  and 
most  conveniently  arranged  building  of  its  kind  on  the 
Continent.  The  plans  are  now  being  completed  and 
should  be  ready  for  the  reception  of  tenders  within  a 
few  weeks. 


Ten  concrete-road  essentials  were  given  by  Mr. 
Ernest  McCullough,  consulting  engineer,  of  Chicago, 
in  a  paper  presented  at  a  recent  meeting  of  the  Illinois 
Society  of  Engineers  and  Surveyors.  Tliese  are  as  fol- 
lows:  (1)  Intelligent  supervision,  (2)  careful  selection 
of  materials,  (3)  proper  proportioning,  (4)  proper  mix- 
ing, using  batch  mixers  only,  (5)  moderate  u'^'*  of 
water,  (6)  avoidance  of  a  mix  leaner  than  1:2:3,  (7) 
use  of  reinforcing  on  wide  roads  and  over  filled  spo->.;i. 
(8)  use  of  combination  metal  and  fiber  expansion  joint 
fillers  at  intervals  of  about  25  ft.  across  the  road,  (9) 
avoidance  of  longitudinal  joints,  and  (10)  a  visit  to 
st)me  concrete  road  under  construction  before  attempt- 
ing to  construct  one. 


The  Union  Construction  Company,  North  Sydney, 
N.S.,  have  the  Contract  for  a  12-mile  stretch  of  rail- 
road for  the  Department  of  Railways  and  Canals.  The 
contract  was  obtained  for  $360,000. 
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EAST  and   WEST  —  FROM  COAST  to  COAST 


EASTERN    CANADA 

Owing  to  the.  scarcity  of  work,  the  painters  of  Montreal 
have  decided  not  to  strike  for  higher  wages,  as  they  threat- 
ened to  do. 

Oxford  County  Council  is  commencing  work  on  a  Good 
Roads  scheme  in  Woodstock,  Ont.,  which  will  involve  an 
outlay  of  about  $320,000. 

The  York  County  Highway  Commissioners,  for  whom 
Mr.  E.  A.  James,  Toronto,  is  the  Engineer,  contemplate  the 
expenditure  of  $150,000  on  road  work  this  season.  The 
plans  now  await  government   approval. 

At  a  special  meeting  of  Granby  Council  a  resolution  was 
passed  in  favor  of  procuring  the  services  of  a  competent 
hydraulic  engineer  to  consult  with  in  regard  to  contemplated 
improvements  in  the  water  supply  system. 

The  first  consignment  of  Pyrites  ore  to  be  received  this 
year  arrived  at  Fort  William  a  few  days  ago  over  the  G.  T. 
P.,  and  consisted  of  nineteen  cars.  The  Pyrites  ore  is  mined 
between  Fort  William  and  Superior  Junction. 

The  contract  has  been  awarded  to  Mr.  John  Puther- 
bough  for  the  erection  of  a  chapel  and  an  addition  to  a 
hospital  at  London,  Ont.,  the  contract  price  being  $125,000. 
The  building  will  be  of  white  brick  construction.  The  ar- 
chitects are  Messrs.  Watt  &   Blackwell. 

Reports  are  current  that  Mr.  C.  P.  McLennan,  of  Hali- 
fax, N.S.,  is  in  London,  Eng.,  promoting  an  English  company 
for  the  manufacture  of  railway  locomotives  at  Fort  William. 
The  capital  of  this  Anglo-Canadian  Company,  it  is  stated,  will 
be  £1,000,000,  of  which  £400,000  will  shortly  be  issued  in 
England. 

A  programme  of  street  improvements  for  Fort  William 
has  been  endorsed  by  the  City  Council  to  the  extent  of  about 
$600,000.  Of  this  amount  over  $175,0000  will  be  spent  in 
paving,  $84,000  in  macadamizing,  and  the  balance  on  gravel- 
ling roads  and  streets,  sewers,  sidewalks,  and  improvements 
generally. 

Burlington  Council  has  been  notified  by  the  Govern- 
ment that  plans  have  been  prepared  for  extensive  improve- 
ments to  the  harbor.  A  cement  pier  will  be  constructed  150 
ft.  out,  and  a  breakwater  will  also  be  built.  The  present 
wooden  piers  will  be  replaced  by  cement  cribs  sunk  to  sup- 
port the  new  ones. 

The  contract  for  the  0«,000  volt  transmission  line,  ■  30 
miles  Iblig,  of  the  Cedars  Rapids,  P.Q.,  Manufacturing  arfd 
Powef  Comt>any,  has  been  let.  The  Canadian  Allis-Chal- 
mers.  Limited,  have  secured  the  order  for  the  steel  poles 
and  the  Northern  Alitminum  Company,  Shawinigan  Falls, 
will   supply   the   wire. 

The  contract  for  section  4A  of  the  new  Welland  Ship 
Canal  has  been  awarded  to  Messrs.  MacGuire  &  Cameron, 
the  contract  price  being  slightly  under  $84,000.  This  con- 
tract is  not  in  the  original  lay-out  of  the  canal  proper,  but  is 
being  made  to  form  a  connecting  link  between  the  old  canal 
and  the  channel  now  in  course  of  excavation. 

Consequent  on  the  opening  up  of  Longueuil,  P.Q.,  by 
the  erection  of  the  large  Armstrong-Whitworth  plant,  the 
contract  for  which  was  carried  out  by  Mr.  E.  G.  M.  Cape. 


the  council  have  decided  to  expend  $83,000  on  improve- 
ments. Plans  for  paving,  sidewalks,  etc.,  have  been  pre- 
pared   by   Mr.   A.   Ste.    Marie,   town    engineer. 

Mr.  John  E.  Conley  of  Memphis,  Tenn.,  President  of  the 
Conley  F'rog  and  Switch  Works,  arrived  at  the  head  of  the 
lakes  a  few  days  ago  to  make  preparations  for  the  building 
of  a  Frog  and  Switch  Plant,  situated  between  Fort  William 
and  Port  Arthur.  Mr.  Conley-  states  that  work  on  the  con- 
struction  of  the  plant  will  begin   almost   immediately. 

The  Interprovincial  Brick  Company  of  Canada,  Limited, 
who  are  erecting  a  plant  for  the  manufacture  of  pressed  brick 
near  Cheltenham,  Ont.,  have  opened  head  offices  in  the 
Goodyear  Building,  Toronto.  Mr.  F.  B.  McFarren,  the  gen- 
eral manager,  was  formerly  purchasing  agent  for  Mac- 
kenzie, Mann  &  Company,  on  the  Montreal  tunnel  and 
terminus   contract. 

Building  permits  issued  in  Fort  William  since  January  I 
to  the  middle  of  April  totalled  in  value  $549,850.  of  which 
permits  amounting  to  $118,100  were  issued  in  January;  $128,- 
350  in  F'ebruary;  $138,750  in  March  and  from  April  1  to  23. 
$164,650.  Permits  for  the  two  theatres  which  are  to  be 
erected  this  summer  by  the  F'ort  William  Opera  Company 
have  not  yet  been  taken  out. 

King's  County  is  to  have  the  .first  Good  Roads  asso- 
ciation in  the  province  of  Nova  Scotia.  The  object  of  the  as- 
sociation is  to  disseminate  information  regarding  the  con- 
struction and  maintenance  of  good  roads,  and  to  increase 
public  interest  in  road  making.  Legislative  power  will  be 
asked  for  so  as  to  allow  of  the  acceptance  of  either  local 
or  federal  aid,  or  both,  for  the  purpose  of  demonstrative 
work. 

Writing  to  the  Ontario  Board  of  Works  recently  Chief 
Justice  Sir  William  Meredith  objected  to  the  policy  adopted 
by  the  Board  in  regard  to  the  proposal  to  turn  the  effluent 
from  the  contemplated  North  Toronto  sewage  disposal  plant 
into  the  Don  River.  Sir  William  declares  tnat  should  the 
city  persist  in  carrying  out  its  intentions  he  will  appeal  to 
the  .\ttorney-General  for  proceedings  to  restrain  the  city 
from  doing  so. 

At  the  annual  meeting  of  the  Canadian  Club,  Mr.  E.  H. 
Bennett,  the  architect  who  has  been  chosen  by  the  Dominion 
Government  to  prepare  plans  for  the  development  and  bcau- 
tiVication  of  Ottawa  and  Hull,  gave  an  interesting  ad<lress 
in  which  he  traced  the  progress  of  city  planning  from  An- 
cient Rome  to  the  Paris  of  the  18th  Century,  and  down  to 
the  present  day.  In  industrial  planning  he  strongly  favored 
federal  districts. 

York  Highway  Commission  has  been  notified  by  the  On- 
tario Government  that  road  improvement  can  be  proceeded 
with  according  to  the  programme  for  1913,  an  Order-in 
Council  having  been  passed  for  the  appropriation  of  $100,- 
000,  the  understanding  being  that  the  city  should  contribute 
$100,000,  a  similar  amount  to  be  provided  by  the  Govern- 
ment and  the  county.  There  is  still  about  $200,000  available 
for  Good  Roads  work  in  Ontario. 

Mr.  E.  G.  M.  Cape,  head  of  the  company  which  is  build- 
ing the  new  sugar  refinery  at  St.  John,  N.B.,  expects  to  have 
the   plant   running   before   the    end   of   the   present   summer. 
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His  company  also  has  the  contract  for  the  concrete  face  and 
surface  of  three  new  wharves  at  West  St.  John,  these  to  be 
finished  in  time  for  next  winter's  business.  The  timber 
substructure  is  being  erected  by  Mr.  D.  C.  Clark,  contractor, 
whose  men  will  work  day  and  night  during  the  next  few 
months. 

Mayor  Hocken  and  Works  Commissioner  Harris  have 
returned  to  Toronto  from  Atlanta,  Ga.,  where  they  had  been 
inspecting  a  sewage  disposal  plant  of  the  type  which  it  is 
proposed  to  construct  in  the  Don  Valley  section  of  Toronto. 
Mr.  Harris  announces  that  the  Atlanta  system  has  proved 
entirely  satisfactory.  The  plant  consists  of  three  Imhofl 
tanks,  of  which  one  has  been  in  operation  for  twenty  months, 
and  the  people  of  Atlanta  are  fully  satisfied  regarding  the 
success  of  the  Imhoflf  method. 

The  Advisory  Industrial  Committee,  Toronto,  have  pass- 
ed a  vote  of  confidence  in  the  architects  of  the  new  Tech- 
nical School  at  present  in  course  of  construction,  and  an 
expression  of  perfect  satisfaction  with  the  worK  so  far  done 
on  the  building.  The  matter  arose  out  of  a  letter  received 
from  the  architects,  Messrs.  Ross  &  Macdonald,  requesting 
the  committee  to  take  definite  action  to  remove  existing 
irritation  brought  about  as  the  result  of  charges  made  by 
one  of  the  trustees,  alleging  faulty  workmanship  against 
the  architects  and  contractors. 

The  contracting  firm  of  Edward  F.  and  Gilbert  E.  Far- 
quicr,  of  Ottawa,  obtained  judgment  a  few  days  ago  for  $5,- 
315  in  an  action  against  Mr.  John  King,  a  Fort  William  con- 
tractor. The  parties  were  sub-contractors  for  the  construc- 
tion of  certain  sections  of  the  National  Transcontinental 
Railway  west  of  Cochrane,  Ont.  The  plaintiffs  claimed  from 
the  defendant  $8,833  for  transportation  of  supplies,  workmen, 
etc.,  for  their  section  of  the  road;  also  for  gravel  supplied, 
hire  of  freight  cars  and  work  done.  The  defendant  set  up 
a  counterclaim  which  was   disallowed. 

The  interesting  statement  was  made  a  few  days  ago 
when  passing  through  Toronto  by  Mr.  W.  B.  Fitzsimons, 
Industrial  Commissioner  of  the  Grand  Trunk  Railway,  that 
the  large  clay  manufacturers  of  the  United  States  are  being 
attracted  by  the  rapid  growth  of  Toronto.  He  further  stated 
that  since  the  beginning  of  April  he  had  secured  six  large 
clay  products  corporations  which  were  contemplating  the 
erection  of  plants  in  the  vicinity  of  Toronto,  and  that  he  anti- 
cipated several  other  manufacturing  companies  would  also 
open  branches  in  the  province  before  the  end  of  the  month. 

The  year  1913  was  a  bad  one  for  the  building  industry 
and  a  considerable  decrease  in  the  brick  business  for  the 
year  had  been  anticipated.  Those  anticipations  were  real- 
ized as  far  as  the  National  Brick  Company  of  La  Prairie, 
P.Q.,  were  concerned.  I''rom  the  report  made  at  the  last 
annual  meeting  it  was  learned  that  there  had  been  a  decrease 
in  the  gross  earnings  of  22  per  cent.  In  his  report  the  Presi- 
dent, Mr.  J.  N.  Greenshields,  remarked  on  the  fact  that  al- 
though the  year  opened  with  a  great  demand  for  bricks,  sub- 
sequent inactivity  in  the  building  sphere  was  reflected  in  a 
decline  of  new  designs.  The  chief  factor  off-setting  the  de- 
crease in  sales,  however,  was  the  high  efficiency  and  low  cost 
of  production  secured  by  the  company's  organization  and 
manufacturing  plant.  The  new  Delson  plant  has  exceeded 
all  anticipations  with  regard  to  economical  production,  and 
I  lie  operation  of  this  plant  in  conjunction  with  the  La 
Prairie  works  is  said  to  have  resulted  in  many  economies  at 
both  places. 

A  unique  building  has  been  erected  at  Ottawa,  and  will 
l>e  used  for  the  purpose  of  standardizing  the  Dominion 
land  surveyors'  tapes.  The  building  is  18  ft.  wide  by  150 
ft.  deep.  To  obtain  the  required  uniformity  regarding  wea- 
ther   and    temperature    five    thicknesses    of    brick    were    laid 


in  the  walls,  leaving  an  inch  air  space  between  the  sheet- 
ing. This  sheeting  is  banked  by  18  inches  of  shavings. 
Then  there  is  another  sheeting  of  tar  paper  and  4  inches 
air  space,  and  a  further  sheeting,  making  4  ft.  walls.  An- 
other aid  to  the  maintenance  of  the  desired  temperature  is 
a  system  of  electric  driven  fans  circulating  the  air  within 
the  building.  An  idea  of  the  fineness  of  the  work  accom- 
plished by  the  standardization  instrument  may  be  gained 
from  the  fact  that  it  is  possible  to  measure  within  one 
twenty-five  thousandth  part  of  an  inch.  The  instrument  is 
so  arranged  that  it  works  on  a  series  of  cement  piers,  each 
placed  four  meters  apart,  with  the  exception  of  those  set  at 
a   standard   distance   for   testing   regulation    tapes. 


WESTERN    CANADA 

During  the  present  season,  upwards  of  $1,500,000  will  be 
expended  on  over  a  hundred  road-making  and  improving 
gangs  in  Saskatchewan. 

Work  is  to  start  at  once  on  the  building  of  thirty  resi- 
dences, at  a  cost  of  about  $120,000,  at  Medicine  Hat,  Alta. 
Mr.   R.   F.   Beachey  is  the  architect  and  general   contractor. 

Mr.  F.  S.  Cahill,  a  prominent  citizen  of  Saskatoon,  Sask., 
has  offered  cash  prizes  for  the  most  artistic  gardens  and  city 
blocks.  The  competition  will  be  handled  by  the  City  Parks 
Board. 

A  permit  has  been  issued  for  the  erection  of  an  apart- 
ment block  at  Winnipeg  to  cost  $100,000.  Mr.  H.  Genser,  of 
Winnipeg,  is  the  architect  and  general  contractor.  The 
building  will  be  of  stone  and  concrete  foundation  and  brick 
construction. 

An  Ottawa  syndicate  has  applied  for  a  20-year  franchise 
in  connection  with  the  proposed  street  railway  system  for 
Prince  Albert,  Sask.,  at  an  estimated  cost  of  $250,000.  The 
syndicate  has  entered  into  further  negotiations  with  the  city 
on  the  subject. 

Work  has  been  commenced  on  the  new  sewerage  system 
for  Esquimau,  B.C.,  by  the  contractor,  Mr.  Hugh  Macdonald. 
The  work  is  being  done  in  sections  and  the  engineer,  Mr.  C. 
H.  Topp,  has  plans  practically  completed  for  the  letting  of 
the  contract  for  another  section. 

Winnipeg  is  likely  next  year  to  have  one  of  the  finest 
club  houses  on  the  North  American  continent.  It  will  be 
known  as  the  Winnipeg  Athletic  Club,  and  will  be  fourteen 
storeys  high.  Wi'th  equipment  the  structure  will  involve  an 
outlay  of  $750,000.     It  is  to  be  ready  for  occupation  in  1915. 

Work  is  in  progress  on  the  construction  of  a  busines.<; 
block  at  Edmonton,  on  which  the  sum  of  $450,000  is  to  be 
expended.  The  structure  will  be  of  ten  storeys,  and  of  terra 
cotta  and  pressed  brick  construction.  Mes.srs.  Olson  &  John- 
son arc  the  general  contractors.  The  architect  is  Mr.  J.  K. 
Daw. 

.\t  Calgary,  Alta.,  a  storage  elevator  estimated  to  cost 
$1,250,000,  is  to  be  erected  by  the  Dominion  Government. 
Tenders  for  the  work  will  be  received  by  the  Secretary  of 
the  Department  of  Public  Works,  at  Ottawa,  Mr.  R.  C.  Des- 
rochers,  until  June  1.  Plans  and  specifications  may  be  seen 
at  the  office  of  the  Chief  Engineer  of  Grain  Commissioners, 
at  Saskatoon. 

Tenders  have  been  called  for  a  new  Technical  High 
School,  to  be  erected  at  Medicine  Hat,  Alta.,  at  a  cost  of 
$300,000.  The  building  will  he  of  brick,  stone,  fireproof  and 
concrete  construction,  and  bids  will  be  received  by  the  sec-, 
retary-treasurer,  Mr.  James  L.  McCallum,  until  June  1,  for 
the  general  contract,  particulars  of  which  may  be  obtained 
from  the  architects,  Messrs.  McCoy  &  Levine. 

Work  will  start  immediately  on  the  construction  of  a 
new  filtration  plant  at  Edmonton,  Alta.,  on  which  it  is  pro- 
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posed  to  expend  $175,000.  The  capacity  of  the  plant  will  l>c 
5,000,000  gal.,  which  with  the  present  clear  water  basin  will 
be  sufficient  to  meet  the  requirements  of  a  population  of  more 
than  a  quarter  of  a  million. 

'J'cndcrs  will  be  called  immediately  for  excavation  work 
in  connection  with  the  erection  of  a  new  hotel  in  Victoria, 
1!.C.  I'lans  for  the  new  structure  have  been  revised  by  Mr. 
Hexford,  architect,  which  provide  for  the  construction  of 
one  substantial  main  structure,  together  with  a  power  house, 
a  laundry  and  an  administration  hall. 

Construction  has  been  started  upon  a  new  building  at 
Medicine  Hat  for  a  Radiator  factory,  to  be  operated  by  Mr. 
L.  Carey  Wright.  The  contracts  have  been  let  for  200,000 
brick,  315,000  sq.  yds.  of  rootmg  and  130,000  ft.  of  luniljer. 
Mr.  Wright  considers  the  prospects  very  promising  for  the 
output  of  the  factory,  as  nothing  of  this  nature  is  manufac- 
tured in  Canada  west  of  Toronto. 

The  contractors,  Messrs.  Navin  Brothers,  expect  to  have 
work  completed  within  a  month  on  the  new  armoury  which 
the  Government  is  erecting  at  Moose  Jaw,  Sask.,  at  a  cost  of 
$400,000.  The  building  is  composed  of  red  l)rick  and  white 
Tyndall  stone,  with  castellated  battlements  over  the  main 
entrance  in  the  centre  of  the  front  facade.  The  front  eleva- 
tion is  234  ft.  in  length  and  the  depth  of  the  building  is  141 
ft. 

The  electric  light  and  power  house  station  at  Regina, 
Sask.,  which  the  contractors  expect  to  complete  before  the 
autumn,  is  being  built  on  the  north  shores  of  Wascana  Lake. 
When  finished  it  will  cost  in  the  neighborhood  of  $450,000. 
The  new  power  house  will  be  818  ft.  by  170  ft.,  covering  an 
area  of  28,000  sq.  ft.,  and  will  be  three  storeys  in  height  over 
basement.  It  will  be  68  ft.  high  and  will  contain  about  800 
yds.  of  structural  steel.  The  building  will  be  of  pressed 
brick  and  stone  construction  and  the  roof  of  thick  concrete 
and  felt.  One  of  the  features  will  be  a  complete  absence  of 
smoke,  although  the  plant  will  have  a  battery  of  sixteen  boil- 
ers and  a  generating  capacity  of   8,000  h.p. 

Vernon,  B.C.,  city  ccfuncil  has  accepted  the  recominenda- 
tion  of  Messrs.  Tummins  &  Agnew,  consulting  engineers,  as 
to  the  best  methods  of  bringing  Vernon's  sewage  disposal 
works  up  to  the  requirements  of  the  Provincial  Board  of 
Health.  One  method  suggested  by  the  engineers  for  making 
the  system  efificient  was  to  enlarge  considerably  the  disposal 
works  so  as  to  take  care  of  the  total  How.  The  alternative 
was  a  lesser  addition  to  the  disposal  works  and  the  construc- 
tion of  an  under-drainage  system  to  carry  off  the  ground 
water  at  present  seeping  into  the  sewers,  and  to  control  tlio 
surface  water  at  the  same  time.  The  engineers  have  been 
instructed  to  submit  detailed  plans  for  the  enlargement  of 
the  disposal  works  and  the  carrying  out  of  the  under-drain- 
age system,  the  work  to  be  done  in   sections. 

Although  building  operations  throughout  the  west  have 
been  somewhat  backward  this  year,  there  is  no  want  of  evi- 
dence that  Regina  will  be  well  in  the  foreground  regarding 
the  extent  of  the  building  programme  for  1914.  Contracts 
are  already  in  sight  which  will  bring  the  total  up  to  approxi- 
mately $5,000,000.  This  will  include  the  erection  of  several 
important  public  buildings,  business  blocks,  apartment  houses 
and  high-class  residences,  some  of  which  are  already  under 
construction.  Among  the  works  mapped  out  for  the  present 
season  are  the  Grand  Trunk  Pacific  hotel  and  station,  the 
ladies'  residence,  and  two  towers,  at  Regina  College,  the  co- 
operative elevator  building,  a  new  power  house,  police  sta- 
tion, provincial  jail,  armouries  and  customs  buildings  for  the 
Dominion  Government,  nurses'  home  and  wing  to  General 
Hospital,  new  theatre,  flour  mill  and  new  Government 
House.  Tenders  have  already  been  called  for  the  addition 
to    Regina   College,   which   will   involve   an   outlay    of   about 


$100,000,  while  the  two  towers  will  cost  in  the  neighborhood 
of  $80,000.  Work  has  been  re-started  on  the  G.  T.  P.  hotel 
and  depot,  the  latest  plans  for  which  call  for  an  expenditure 
of  close  on  $2,000,000.  The  hotel  will  be  twelve  storeys  in 
height,  of  steel  and  stone  construction,  and  will  be  fmished 
in  the  same  style  as  the  l'"ort  Garry  Hotel  in  Winnipeg. 
There  is  also  an  extensive  programme  in  view  of  civic  im- 
provements, such  as  pavements,  waterworks  an<l  sewcr>. 
light  and  power  extensions  and  street  railway  construction. 
It  is  announced  that  the  contract  will  shortly  be  let  for 
the  construction  of  the  proposed  dry  dock  at  Ksquimalt. 
B.C.  The  dimensions  of  the  dock,  the  site  of  which  will  be 
the  north  side  of  Lang's  Cove,  will  be: — length  from  caisson 
stop  to  head  wall,  1,150  ft.;  width  of  entries,  120  ft.;  depth 
on  sill  at  ordinary  high-water  spring  tides,  40  ft.;  width  ai 
coping  of  back  walls,  144  ft.  The  section  near  tl>c  entries 
measures  500  ft.  in  length  and  the  one  further  cast  650  ft 
By  this  arrangement  there  are  virtually  two  docks  in  which 
small  ships  can  be  conveniently  handled,  either  in  couples 
or  singly.  Each  part  will  be  closed  by  steel  caissons.  The 
dock  will  be  emptied  by  three  centrifugal  pumps,  each  hav- 
ing a  capacity  of  60,000  gal.  per  minute.  The  pumps  an<l 
other  machinery  will  be  operated  by  electric  power  gener- 
ated by  the  dock  power  plant.  After  the  rock  excavation 
the  construction  of  tlie  walls  will  be  commenced.  These  will 
be  built  of  concrete,  with  granite  copings  and  alters.  All 
keel  and  bilge  blocks  will  rest  on  granite  strips  extending 
the  full  length  of  the  dock,  and  granite  will  be  used  for  cais- 
son stops.  On  the  south  side  a  basin  will  be  formed  to  allow 
of  repairs  while  vessels  are  afloat,  and  to  unload  cargoes 
from  vessels  before  entering.  The  structure  round  the  basin 
will  be  built  of  reinforced  concrete  piles,  and  reinforced  con- 
crete «vill  be  the  material  used  on  the  construction  of  the  ex- 
tensive frontage  of  wharves.  The  Dominion  Government  ap- 
propriation of  1914-15  will  be  available  for  the  work,  which 
when  completed  will  be  one  of  the  finest  undertakings  in 
Canada. 


Canadian  Railroad  Development 

Construction  has  been  resumed  on  the  Lake  Erie  and 
Northern  Railway,  and  operations  will  be  continued  as  far 
as  Brantford. 

As  a  result  of  a  protest  from  the  Ontario  and  Dominion 
Sewer  Pipe  Companies  against  a  rate  of  2  cents  per  100  lb.; 
on  the  carriage  of  clay  between  Watcrdown,  Mimico  and 
Swansea,  the  Dominion  Railway  Commissioners  have  reduced 
the  rate  to  \'/i  cents  per  100  lbs. 

The  heavy  grades  on  the  Intercolonial  Railroad  between 
Sydney,  X.S..  and  Moncton.  .N.B.,  are  to  be  eliminated  sub 
ject  to  the  approval  of  the  Minister  of  Railways.  This  re- 
duction of  grade  would  mean  a  saving  of  25  per  cent,  in 
operating  expenses,  and  the  company 'contend  that  the  ton- 
nage as  a  result  of  the  change  could  be  doubled  by  increa> 
ing  the   strength   of   the   approaches. 

With  the  completion  of  the  Grand  Trunk  Pacific  brancli 
now  under  construction  from  Regina  to  Northgatc,  the  pov 
of  entry  on  the  international  boundary,  it  will  be  possibli 
for  passengers,  to  board  a  train  at  Chicago  and  proceed 
without  interruption  to  Prince  Rupert.  By  completion  of 
the  branch  to  .Vorthgate  the  G.  T.  P.  will  be  given  an  en- 
trance to  St.   Paul  over  the  Great   Northern   tracks. 

The  Dominion  Railway  Commissioners  have  been  aj)- 
proached  by  Mr.  M.  K.  Cowan.  K.C.,  on  behalf  of  thv 
Milton  Pressed  Brick  Company,  who  complained  that  th  • 
C.  P.  R.  had  failed  to  lay  the  tracks  as  anticipated  by  the 
Brick  Company  when  double-tracking  the  line  between 
Guelph  Junction  and  Toronto.  The  Brick  Company  ap- 
plied to  have  the  tracks  removed  to  enable  them  to  increase 
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the  yard  area,   but   this   the   Railway    Board   declined   to  ac- 
cede to. 

A  report  from  Edmonton  states  that  more  than  $10,- 
()<)(),000  will  be  expended  by  the  C.  N.  R.  on  construction 
work  in  Alberta  during  1914.  The  Onaway  North-West  line 
to  Pine  River  Pass,  which  is  guaranteed  for  one  hundred 
miles  at  $20,000  a  mile,  is  well  advanced,  thirty-two  miles 
of  steel  having  been  laid  and  the  remainder  of  the  work 
will  be  completed  this  year.  The  government  is  stated  to 
have  insisted  on  the  construction  this  year  of  the  line  from 
Little  Bow.  south  of  Calgary,  to  Macleod  which  road  is 
guaranteed  at  $15,000  a  mile. 

A  deputation  from  Northern  Ontario  waited  on  the  Pro- 
vincial Government  a  few  days  ago  with  the  object  of  urg- 
ing the  construction  of  the  Elk  Lake  branch  of  the  Temis- 
kaming  &  Northern  Ontario  Railway  from  its  present  term- 
inus to  Gowganda  and  thence  to  Sudbury.  Replying  on  be- 
half of  the  government,  Hon.  W.  H.  Hearst  stated  that  he 
was  unable  to  promise  how  soon  the  line  would  be  construct- 
ed. For  some  time  the  government,  through  the  railroad 
company,  had  been  investigating  the  possibilities  of  the  dis- 
trict and  endeavoring  to  find  a  location  that  would  be  prac- 
ticable both  as  an  engineering  and  a  commercial  proposition. 

The  new  section  of  the  Lacombe  and  Blind-man  Valley 
Railway  from  Lacombe  to  ten  miles  west  of  Gull  Lake,  Alta., 
is  expected  to  be  opened  for  traffic  on  July  15.  This  railway 
is  the  first  to  secure  assistance  in  accordance  with  the  re- 
cent legislation  by  which  the  province  guarantees  the  bonds 
of  lines  building  into  territories  not  already  opened  up  by 
steam  roads.  Other  companies  are  said  to  be  anxious  to  take 
advantage  of  the  new  law,  and  extensive  building  of  light 
railways  in  Alberta  is  looked  for  in  the  near  future.  The 
total  length  of  the  new  line  will  be  about  thirty  miles.  The 
road  is  being  built  of  standard  gauge  with  steel  sufficiently 
heavy  for  large  locomotives. 

Messrs.  Armstrong  &  Morrison,  of  Vancouver,  have 
commenced  the  driving  of  piles  at  Pitt  River  and  will  short- 
ly move  the  sectioii  of  the  old  steel  spans  from  the  present 
railroad  bridge  in  preparation  for  the  construction  of  the 
new  double-track  traffic  bridge  across  that  waterway.  Steel 
work  on  the  new  bridge  commenced  some  weeks  ago,  the 
contractors  for  the  work  being  the  Dominion  Bridge  Com- 
pany. The  piers  for  the  structure  are  now  completed.  The 
steel  trusses  will  be  placed  west  of  the  draw  span,  andahe 
draw  itself  will  be  of  the  usual  swing  pattern.  The  super- 
intendent of  the  Dominion  Bridge  Company,  Mr.  J.  Findlay, 
expects  to  have  the  work  completed  next  October. 


interesting  facts  about  this  class  of  engineering  and  of  ob- 
servations recorded  by  the  writer  while  engaged  on  the  con- 
struction of  important  subaqueous  tunnels  in  America  and 
Europe. 


Several  Montreal  architects  have  removed  to  new  ad- 
dresses, as  under:  Brown  &  Vallance,  Southam  Building. 
Bleury  Street;  Saxe  &  Archibald,  Royal  Bank  Chambers, 
Dorchester  Street  and  Beaver  Hall  Hill;  Nobbs  &  Hyde,  Old 
Birks  Building;  Doucet  &  Morissette.  Dandurand  Building. 
St.  Catherine  and  St.  Denis  Streets;  and  Benoit  &  Girard, 
Southam   Building. 


The  Asphalt  &  Supply  Company,  Limited,  Montreal,  have 
removed   to   107-108    Board  of   Trade    Building.   Montreal. 


In  order  to  secure  increased  facilities  for  their  business, 
Messrs.  Archibald  and  Brotherhood  have  removed  from  the 
Herald  Building  to  the  Southam  Building,  128  Bleury  Street, 
Montreal. 


Personal  Mention 

Mr.  G.  H.  Archibald,  of  St.  Catharines,  has  been  ap- 
pointed  City   Engineer  of  Saskatoon, 

Mr.  George  Hogarth,  Assistant  Engineer,  Department 
of  Public  Works,  Ontario,  has  also  been  elected  a  member 
of  this  body. 

Mr.  James  C.  Morton  'has  accepted  a  position  as  super- 
intendent of  the  National  Paving  &  Contracting  Company's 
Regina   branch. 

Mr.  J.  W.  Evans  has  been  appointed  City  Engineer  of 
Belleville.  Mr.  Evans  is  president  of  the  Tivani  Steel  Com- 
pany,  Belleville. 

Mr.  George  W.  Lee  has  been  selected  to  succeed  Mr. 
Fred  Dane  on  the  Temiskaming  &  Northern  Ontario  Rail- 
way  Commission. 

Mr.  F.  A.  Dallyn,  C.E.,  provincial  sanitary  engineer  of 
Ontario,  has  been  elected  to  membership  in  the  American 
Waterworks   Association. 

Mr.  E.  L  Sifton,  consulting  hydro-electric  engineer,  of 
Hamilton,  Ont,  has  been  appointed  manager  of  the  hydro- 
electric plant  of  Hamilton. 

Mr.  James  L.  Dusfield,  of  the  firm  of  Mackenzie,  Mann 
&  Company,  of  Montreal,  has  been  elected  an  associate 
member  of  the  Institution  of  Civil  Engineers. 

Mr.  J.  A.  Wickett,  Toronto,  died  April  26  following  an 
attack  of  heart  failure.  He  was  a  well-known  masonry 
contractor,  and  was  born  in  Belleville  in  1858. 

The  death  took  place  recently  of  Mr.  Geo.  H.  Waring, 
President  and  Managing-Director  for  many  years  of  the 
Union  Foundry  &  Machine  Works,  Limited,  of  St.  John,  N.B. 

Mr.  C.  C.  Mendham,  who  has  been  connected  with  the 
outdoor  stafi  in  Toronto  of  the  Herbert  Morris  Crane  & 
Hoist  Company,  Limited,  has  now  been  appointed  Resident 
Engineer  in  Berlin  for  the  same  company. 

Mr.  M.  H.  Baker,  formerly  city  engineer  of  Prince  Al- 
bert, Sask.,  is  at  present  associated  with  the  Surveys  Branch 
Department  of  the  Interior  on  the  survey  of  roads  and  town- 
sites  in   the   Rocky  Mountains  near   Banff. 

Mr.  Robert  C.  Muir  has  been  appointed  to  the  staflf  of 
Mr.  W.  A.  MacLean,  Provincial  Highways  Engineer  for  the 
Ontario  Department  of  Public  Works.  Mr.  Muir  until  re- 
cently was  associated  with  the  firm  of  Ma^enzie,  Mann  & 
Company. 

Mr.  S.  B.  Wass,  chief  engineer  of  the  Quebec  Exten- 
sion Railroad,  has  been  appointed  Assistant  chief  engineer 
of  the  St.  John's  (Quebec)  Railway,  a  proposed  line  174 
miles  long  and  extending  from  Quebec  Province  to.  the 
State  of  Maine. 

Mr.  Alexander  Allaire,  Western  Manager  of  the  Found- 
ation Company,  Limited,  Vancouver,  was  elected  to  mem- 
bership of  the  American  Society  of  Civil  Engineers  re- 
cently. Mr.  W.  F.  Hicks,  superintendent  of  Operation  and 
Maintenance  Department  ofyNatural  Resources,  C.  P.  R.. 
Lethbridge,  Alta.,  has  been  elected  to  Associate  Membership 
of  the   same    body. 


Mr.  P.  A.  N.  Suerot  read  a  paper  on  Subaqueous  Tun- 
nelling at  a  general  meeting  of  the  Canadian  Society  of  Civil 
Engineers  on  the  23rd  ult.     The  paper  is  a  compendium  of 


Canadian    and   International  Good   Roads 
Congress— Montreal,  May  18-23,  1914. 
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Golden-Anderson  Patent  Cushioned  Con- 
trolling Altitude  Valve 

A  valve  which  should  meet  with  favor  where  conditions 
are  such  that  the  amount  of  water  in  a  water  tank  is  auto- 
matically regulated,  especially  in  regions  where  the  regulator 
is  liable  to  freeze,  is  the  Golden-Anderson  Patent  Cushioned 
Controlling  Altitude  Valve  which  is  designed  to  operate 
under  varying  pressures.  If  the  valve  is  placed  in  a  pit  under 
the  tank,  or  any  conveniently  accessible  place,  and  is  pro- 
tected from  freezing  weather,  it  insures  a  water  supply  at 
all  times. 

The  illustration  shows  the  main  valve  closed.  The  oper- 
ation is  as  follows:  With  the  main  valve  closed,  if  water  is 
drawn  from  the  tank,  standpipe  or  reservoir,  the  pressure  is 
removed  from  the  top  of  the  diaphragm  "R,"  causing  the 
valve-spindle  "K"  to  rise,  which  allows  the  high-pressure 
auxiliary  valve  "H"  to  close  and  the  exhaust  valve  "I"  to 
open,  permitting  the  water  above  the  piston  or  valve  "B"  to 
escape  through  "M"  and  "N."  As  the  pressure  above  the 
valve  is  removed,  the  pressure  under  the  valve  "B"  forces  it 
open.  The  water  above  the  valve  acts  as  a  cushion  in  open- 
ing, and,  at  the  same  time,  as  the  valve  begins  to  travel  up- 
ward it  draws  air  in  through  the  port  "I'","  in  the  side  of  the 
body,  to  cushion  the  valve  when  closing. 

The  water  in  the  tank  having  reached  a  predetermined 
height,  the  pressure  entering  through  the  small  pipe  "T"  is 
distributed  on  the  top  of  the  diaphragm  "R"  causing  the 
valve  spindle  "K"  to  close  the  auxiliary  valve  "H,"  thus  al- 
lowing the  pressure  to  come  on  top  of  the  valve  "B"  through 
the  ports  "L"  and  "M."  Owing  to  the  greater  area  being  on 
top  of  the  valve  "B,"  it  is  forced  to  its  seat,  thereby  shutting 
off  all  water.  This  action  of  the  main  valve  "B"  brings  the 
air  cushion  into  operation,  compressing  the  air  and  forcing  it 


out  through  the  port  "F,"  thus  preventing  shock  in  closing. 

The  Altitude  valves  will  work  both  ways,  maintaining 
the  water  level  in  tanks,  standpipes  or  reservoirs,  on  a  singl'; 
supply  and  discharge  line,  and  allow  the  water  to  flow  back 
through  the  valves  for  distribution  whenever  the  pressure  is 
less  on  the  inlet  side  of  the  Altitude  valve. 

The  valves  are  so  constructed  that  electrical  appliances 
can  be  attached  quickly,  so  that  the  valve  can  be  closed  at 
any  time  by  throwing  an  electric  switch  in  contact  at  the 
pumping  station  or  as  many  diflferent  places  as  desired.  By 
using  this  valve  so  arranged  there  are  two  ways  of  closing, 
viz.,  by  water  and  electricity.  This  is  especially  important 
in  case  of  lire. 


The  Montreal  Builders'  Exchange  have  removed  from 
the  Eastern  Townships  Bank  Building  to  the  Victoria 
Building,  Victoria  Square. 


Messrs.  Chadwick  &  Beckett,  architects,  Toronto,  have 
removed  their  office  from  18  Toronto  Street  to  more  com- 
modious quarters  over  the  new  Bank  of  Xova  Scotia  Build- 
ing, 130  Church  Street. 


Mr.  W.  G.  Hunt,  architect,,  formerly  of  935  Bloor  Street 
West,  Toronto,  has  opened  offices  at  244  Confederation  Life 
Building,  and  has  taken  into  partnership  Mr.  A.  H.  Wood- 
burn,   late  of   the   City  .Architect's   Department. 


A  pamphlet  devoted  to  steam  and  power  pumps  manu- 
factured by  the  Gray  Manufacturing  and  Machine  Company. 
Limited:  Toronto,  is  illuminating  as  to  the  advanced  design 
and  high  grade  workmanship.  The  publication  is  bulletin  No. 
13,  and  communications  respecting  it  should  be  addressed  to 
the   firm  at  686-692  St.   Clarens  Avenue. 


valve  quickly  closed 
by  hand  if  desired, 
simply  61ve  spindle 
head>4turn  to  left. 


ADJUSTMENT 

FOR 
HIOHSLOWPRLSSUIIE 


C^olden-Andereon  patent  cushioned  controlling  altitude  valves. 
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The    Gonstructional    Development    of 
Ganadian  Towns  and  Cities 

ONIC  of  tlie  (lutstanding  features  of  this  number 
is  the  First  Part  of  an  Alphabetical  Reference 
to  practically  every  town  and  city  of  any  im- 
portance in  the  Dominion.  It  is  hoped  thai 
this  reference  will  be  found  a  useful  compendium  of 
constructional  data,  and  readers  of  this  journal  are 
cordially  invited  to  make  application  to  us  for  such 
further  information  as  may  be  available  and  which,  in 
cases,  may  have  been  withheld  owing  to  considerations 
of  space. 

It  may  be  well  to  emphasize  the  point  that  the  par- 
ticulars given  are  in  all  cases  authoritative,  the  details 
having  been  furnished  directly  by  the  municipal  offi- 
cials— generally  the  City  Engineer  in  collaboration 
with  the  City  Clerk.  Returns  have  been  received  from 
some  one  hundred  and  seventy  municipalities,  of 
which  some  seventy  are  published  in  Part  1  in  this  is- 
sue. It  is  hoped  to  conclude  the  feature  in  the  issues 
of  May  20  and  May  27. 

In  a  general  way,  the  development  of  the  various 
municipalities  during  the  quinquennial  period  from 
1909  to  date  is  shown,  the  figures  being  followed  by 
estimates  of  constructional  work  for  1914  and  by  state- 
ments concerning  roadway,  sewerage,  garbage  and 
water  supply  systems. 

We  believe  that  the  data  given  will  enable  our 
readers  to  make  many  useful  deductions  and  compari- 
sons as  their  requirements  may  suggest. 

In  the  compilation  of  this  work  we  have  been  great- 
ly indebted  to  the  city  engineers  and  city  clerks,  to 
whom,  collectively,  we  tender  our  best  thanks,  and  w« 
must  also  acknowledge  the  supplementary  work  on 
this  feature  contributed  by  the  correspondents  of  this 
journal  in  various  centres.  The  spirit  of  co-o|)eratioii 
shown  in  this  undertaking  has  l)een  particularly  grati- 
fying. 

Redundancy  is  an  oilfence  which  we  do  not  con- 
done as  a  rule,  but  in  this  instance  we  make  no  apology 
for  repeating  the  invitation  contained  in  the  foreword. 
The  Contract  Record  is  essentially  a  service  journal 
and  it  is  hoped  that  the  reader  will  not  hesitate  to  avail 
himself  of  any  additional  assistance  we  may  be  able 
to  afford  him. 


The  Layman  and  Sewage  Disposal 

EFFICIENT  sewage  disposal,  carried  t)ut  on  the 
most   improved   methods     known,    free    from 
odors  and  nuisance  of  any  kind,  and  providing 
no  objectionable  features  in  the  neighborhood 
where  the  works  are  constructed,  is  essentially  in  de- 
mand in  Canada  at  the  present  time. 

Last  year  the  city  of  Toronto  put  into  operation  a 
sewage  disposal  plant  which  cost  in  the  neighborhood 
of  half  a  million  dollars.  This  plant  consists  of  a  series 
of  one-compartment  sedimentation  tanks.  Its  pur- 
pose is  to  extract  the  solids  from  the  sewage,  the  rolid.- 
being  conveyed  to  Ashbridge's  Bay.  The  liquid  sew- 
age is  not  treated  but  is  allowed  to  empty  into  Lake 
Ontario  by  means  of  a  long  iron  syphon  pipe. 

Since  the  works  have  been  in  operation,  deputation 
after  deputation  from  the  neighborhood  has  made  re- 
presentations to  the  city  council,  complaining  of  the 
foul  odors  in  the  neighl;)orhood. 

Before  the  works  were  constructed,  an  .\merican 
and  a  British  expert  were  called  in  by  the  city  to  pro- 
nounce upon  the  plans,  which  were  the  design  of  the 
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Lily  Works  Department.  These  experts  blated,  "No 
nui.sancc  will  arise  from  the  tanks  li  they  are  properly 
constructed  and  operated,  but  as  an  extra  saleguaru 
provision  will  be  made  to  ventilate  them  by  means  oi 
an  electrically-driven  fan  fitted  with  a  suitable  ex- 
haust pipe."  riiis  simply  meant  that  if  foul  odors  did 
arise,  they  would  be  driven  forth  into  the  atinospliere 
by  fans.  This  appears  to  be  what  has  happened,  with 
the  result  that  liabitation  within  half  a  mile  of  the 
works  has  become  almost  unbearable. 

It  now  appears  that  the  whole  tank  system  just 
completed  is  wrong  in  principle  and  is  lit  only  to  be 
scrapped.  In  fact,  all  that  Toronto  has  obtained  from 
its  expert  advice  appears  to  be  represented  by  a  series 
of  old-fashioned  septic  tanks  which  have  been  super- 
seded by  improved  construction  since  1908.  In  1908 
the  septic  tank  was  pronounced  a  failure  by  the  British 
Royal  Commission  on  Sewage  Disposal.  At  the  time 
of  the  proposed  installation  of  the  Toronto  works, 
much  criticism  was  offered  b'-  other  engineers  and  by 
the  local  press,  but  the  certihcate  of  efficiency  given  by 
the  two  outside  experts  satished  the  city  council  and 
killed  public  criticism  for  the  time  being. 

Now  the  question  is :  what  lesson  can  municipali- 
ties learn  from  Toronto's  failure  to  obtain  efficient  sew- 
age disposal  works? 

The  municipal  council  of  Toronto  have  lately  sliovvn 
evidence  that  before  spending  any  further  sum  on  nev.- 
works  they  will  learn  for  themselves  just  what  can  be 
done  in  the  way  of  obtaining  satisfactory  results  with- 
out creating  a  local  nuisance.  Just  why  they  did  not 
do  so  before  is  a  puzzle.  Criticism  of  the  proposed 
sclieme  was  offered  freely  at  the  time.  Did  the  council 
attempt  to  find  out  for  themselves  whether  this  cri- 
ticism amounted  to  anything?  Evidently  they  did  not 
do  their  whole  duty  as  they  now  conceive  it,  or  else 
why  this  sudden  determination  to  find  out  for  them- 
selves as  business  men  and  judge  of  results  from  prac- 
tical showings? 

First  we  find  the  Toronto  council  send  their  Mayor 
and  Commissioner  of  Works  (who  is  not  an  engineer) 
to  Georgia  to  examine  a  new  sewage  disposal  plant  the 
principle  of  which  is  not  the  septic  tank  but  a  tank 
built  on  modern  principles.  Is  this  the  nearest  or  the 
only  sewage  disposal  plant  on  modern  principles  lo- 
cated on  the  American  continent?  Not  by  any  means, 
according  to  an  article  contributed  to  this  issue  by- 
Mr.  T.  Aird  Murray.  We  think  that  the  city  of  To- 
ronto can  learn  everything  that  it  is  necessary  to  learn 
with  reference  to  sewage  disposal  by  staying  in  Canadj 
and  studying  the  question  at  home  where  there  are 
plants  in  existence  built  and  designed  to  suit  our  Can- 
adian winter  conditions  and  which  are  giving  reall}' 
efficient  results. 

Secondly  we  find  the  city  council  in  a  panic — not 
content  to  take  the  report  of  their  Mayor  and  Commis- 
sioner, but  resolved  to  travel  in  a  body  to  Georgia  to 
find  out  for  themselves  if  a  sewage  disposal  scheme 
can  be  installed  without  odors  or  nuisance.  And  then, 
thirdly,  we  find  them  influenced  by  the  satire  of  the 
l)ress — rescinding  their  resolution  and  resolving  to 
divide  themselves  into  parties  and  be  pensonally  con 
ducted  over  various  plants  on  the  American  continent. 

Now  we  do  not  grumble  at  this  thirst  for  exact  in- 
formation which  has  suddenly  seized  the  members  of 
the  Toronto  city  council,  although  it  might  have  beei" 
in  the  interests  of  the  city  had  they  discovered  the 
thirst  sooner,  but  there  are  limitations  to  the  amount 
of  exact  information  which  a  body  of  laymen  can  ob- 
tain on  a  difficult  chemical  and  engineering  matter. 


Sewage  disjiosal  is  not  represented  by  any  one  de- 
fined appliance  or  complete  machine,  and  we  must  en 
dorse  the  conclusion  at  which  Mr.  Murray  arrives  in 
tlie  article  to  which  we  have  referred,  viz.,  that  there 
is  no  one  system  of  sewage  disposal  which  can  simply 
be  repealed  to  meet  any  local  condition.  In  this,  al! 
authorities  of  any  note,  such  as  the  Local  Government 
Ijoard  of  England  and  the  Massachusetts  Experiment 
Station  at  Lawrence,  are  agreed. 

Hence,  there  is  just  the  trouble  that  any  deputa- 
tion of  laymen — or  even  of  engineers  not  experienced 
in  this  particular  class  of  work — viewing  a  plant  work- 
ing efficiently  under  certain  defined  climatic  and  other 
conditions  relating  to  the  character  of  the  pariicula.' 
sewage  under  treatment,  may  come  to  the  conclusion 
that  this  is  just  the  system  they  want. 

It  is  well  and  proper  that  municipal  representatives 
should  make  themselves  thoroughly  acquainted  with 
the  matters  on  which  they  are  called  to  vote  public 
money.  No  ratepayer  can  grumble  at  expense  for  sucli 
l)urpose.  15ut  is  it  not  time  that  sensible  men  at  the 
head  of  affairs  in  Canada  should  recognize  that  this 
country  has  a  prob'.em  of  sewage  disjjosal  of  its  own: 
We  have  to_ contend  with  climatic  conditions  which  arc 
not  exactly  similar  in  either  Great  I'ritain  or  the 
United  .Stales.  We  Iiave  certain  conditions  relating 
lo  our  water  supply  from  the  Great  Lakes— a  subject 
which  receives  careful  treatment  in  Mr.  Murray's  arti- 
cle. We  have  engineers  in  our  midst  who,  tor  many 
years,  have  been  studying  Canadian  conditions  rela- 
tive to  .sewage  disposal.  We  Iiave  several  plants  in 
operation  in  Canada  which  are  giving  efficient  results 
and  which  arc,  we  think,  in  accordance  with  modern 
ideas. 

If  we  were  called  upon  to  make  any  suggestion  of  a 
practical  character,  we  would  say  that  the  city  of  To- 
ronto would  do  well  to  form  a  commission  consisting 
part!y  of  its  own  representatives  and  ])artly  of  scienti- 
fic men  who  have  studied  this  question  in  relation  t(j 
Canadian  conditions,  with  power  to  examine  into 
schemes  now  operating  in  Canada  and  to  decide  as  to 
what  ])articular  scheme  would  fill  the  bill  in  Toronto. 
There  is  sufficient  evidence  in  Canada  itself  to  allow  of 
an  exact  determination  lieing  made  with  reference  to 
a  final  and  complete  system  of  sewage  disposal  for 
Toronto  without  the  trouble  and  expense  of  visits  to 
southern  states  where  the  conditions  are  entirely  dif- 
ferent from  our  own. 


It  is  interesting  to  note  that  water-front  develop- 
ment will  form  the  theme  of  special  discussion  at  the 
Inlernalional  Conference  on  City  Planning  which  is  to 
be  held  in  Toronto,  May  25-27.  The  works  now  in 
progress  at  Toronto  should  prove  of  national  import- 
ance as  an  example  of  what  may  be  done  by  systematic 
planning  for  water-front  development.  The  entire 
harbor  project  at  Toronto  will  take  until  1920  to  com- 
plete, and  will  cost  upwards  of  $19,000,000. 


Canadian  and  International  Good 

Roads  Congress,  Montreal, 

May  18-23,  1914. 

Read  the  editorial  announcement  regard- 
ing this  meeting  published  elsewhere  in 
this  issue. 
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Canadian    Constructional   Centres 

A  Compendium  of  Engineering  and  General  Progress  Data 
Relating  to  the  Activities  of  the  Principal  Towns  and  Cities 
of  the  Dominion.      Arranged  Alphabetically   by   Provinces. 

PART  I. 

Netvfoundland,   Nova  Scotia.  P.E.I.,  New  Brunswick,  Quebec,  Ontario,  Manitoba,  Saskatchewan,  Alberta,    British   Columbia 


"^"W  T  1'^  inaugurate  in  this  issue  an  Alphabetical  Re- 
%^/  ference  to  the  Towns  and  Cities  of  the  Do- 
T  T  minion.  This  reference  consists  of  a  com- 
pendium of  constructional  data  calculated 
to  be  suggesti.ve  and  informative  to  the  engineer,  the 
architect  and  the  contractor.  In  the  case  of  each  town 
and  city  an  attempt  has  been  made  to  provide  sufiticieut 
particulars  to  furnish  the  reader  with  some  estimate  of 
recent  development,  to  give  him  some  idea  of  the  value, 
resources  and  equipment  of  the  municipality,  and  to 
enable  him  to  size  up  the  possibilities  identified  with 
the  programme  of  expansion  for  1914.  I'^or  obvicus 
reasons  tliis  has  not  been  possible  of  fulfilment  in  ti:e 
smaller  towns,  but  the  idea  has  been  carried  out  v.  ilh 
considerable  success  in  the  case  of  the  larger  centres. 

As  explained  in  the  editorial  reference  to  this  fea- 
ture made  on  another  page,  every  effort  has  l^een  put 
forth  to  ensure  the  authenticity  of  the  particulars 
given.  The  information  has  been  prepared  by  muni- 
cipal officials,  and  most  of  the  data  have  been  officially 
revised  within  the  last  month,  so  that  the  objection  to 
most  information  of  a  statistical  or  semi-statistical 
nature,  viz.,  that  it  is  "stale"  by  the  time  it  is  printed, 
cannot  be  sustained  in  this  case. 

Returns  have  been  received  from  some  one  hundred 
and  seventy  municii)alities,  a  figure  which  represents 
nearly  ninety  per  cent,  of  those  to  whom  application 
was  made — a  gratifying  result.  The  particulars  asked 
for  included  comparative  population  and  assessment 
figures,  comparative  returns  of  building  and  engineer- 
ing work,  and  details  as  to  roadway,  sewerage,  garliage, 
water  supply  and  electric  light  systems.  The  engi- 
neers were  requested  to  furnish  information  as  to  the 
mileage  and  classification  of  roadways ;  as  to  the  sewer- 
age system  and  the  method  of  disposal ;  as  to  the  col- 
lection and  disposal  of  garbage,  as  to  the  source  and 
description  of  water  supply — and  so  on. 

ELECTRIC  LIGHT  SYSTEMS 
The  publication  of  complete  statistical  information 
on  the  various  electric  light  systems  scarcely  falls  with- 
in the  scope  of  our  present  issue,  as  these  details  are 
of  interest  rather  from  a  technical  than  an  industrial 
point  of  view.  The  real  interest  centres  around  the 
availability  of  power  and  its  cost.  From  the  technical 
side  it  may  be  said  that  the  distribution  systems  for 
light  and  power  practically  all  over  Canada  have  now 
been  standardized  at  2,200  volts,  whicJi  pressure  is  re- 
duced to  550  and  110  respectively  for  power  and  light. 
It  appears  also  to  be  becoming  universal  practice  to 
establish  three-phase.  60-cycle  systems,  the  chief  ex- 
ception to  this  being  that  part  of  south-western  On- 
tario which  is  served  by  the  Hydro-Electric  Power 
Commission  of  Ontario  from  Niagara  Falls  at  25 
cycles. 

The  cost  of  electric  energy  for  both  power  and 
lighting  shows  a  gradual  but  persistent  teifdency  to- 
wards  lower   figures,   brought   about -by   marked    im- 


provements in  design  of  machinery  as  well  as  by  im- 
provements in  operation  and  management.  The  prox- 
imity of  water  powers  cannot  in  every  case  be  taken  to 
indicate  the  possibility  of  low  rates,  as  there  are  many 
cities  and  towns  in  Canada  operating  under  advantage- 
ous conditions  as  to  coal,  gas  and  crude  oil  which  give 
rates  comparing  favorably  with  the  best  hydro-electric 
plants. 

In  this  connection  it  might  be  pointed  out  that  a 
somewhat  erroneous  idea  has  existed  as  to  the  per- 
centage cost  of  the  power  utilized  in  general  manu- 
facturing. This  is  much  smaller  thaii  is  usually  sup- 
posed and,  except  in  rare  cases  under  very  inefficient 
management,  does  not  exceed  10  per  cent. 

In  a  general  way  it  may  be  said  without  fear  of 
contradiction  that  at  practically  every  point  in  Canada, 
the  supply  of  power,  either  from  water,  coal,  gas  or 
crude  oil,  is  abundantly  ample  for  any  possible  con- 
tingency of  the  future. 

ORDER  OF  PUBLICATION 
In  closing  these  prefatory  observations  it  may  be 
well  to  sa)'  that  these  articles  will  be  published  alpha- 
betically in  the  order  of  the  provinces,  east  to  west, 
given  above  under  the  main  heading  on  this  page. 
They  will  be  published  in  three  parts  in  the  issues  of 
May  13,  May  20  and  May  27. 

It  was  the  intention,  in  the  first  place,  to  tabulate 
the  material  presented  in  the  following  pages,  but  the 
varied  character  and  extent  of  the  information  given 
made  such  an  arrangement  impracticable.  The  articles 
are  presented  in  concise  form  consistent  with  intelli- 
gent reading.  In  many  c?ses  it  has  not  been  found 
possible  to  make  use  of  all  the  information  submitted, 
but  such  additional  particulars  as  have  been  withheld 
l)y  us  are  at  the  disposal  of  the  reader,  whom  we  shall 
be  glad  to  put  in  touch  with  Town  and  City  Clerks, 
City    luigineers   and   municipal   representatives. 

Newfoundland 

St.  John's,  Newfoundland 

This  city  has  a  population  of  about  34,000.  The  asess- 
nient  on  rent  value  in  1913  was  $843,139.  There  are  about  33 
miles  of  roadways.  The  sewerage  has  a  main  trunk,  with 
separate  and  main  intercepting  systems,  tlie  sewage  being 
discharged  into  the  harbor.  Sanitary  carts  collect  the  garb- 
age, which  is  dumped.  The  water  supply  is  drawn  from 
VVinsor  Lake,  four  miles  away,  and  conveyed  to  the  city  by 
gravitation. 


Nova  Scotia 


Amherst,  N.S. 

The  town  of  Amlierst  was  incorporated  in  1889.  In  1909 
the  population  was  9,130  and  to-day  it  is  11,285.  In  1909  the 
assessment  was  $3,512,655  and  this  year  it  is  $4,001,725.  Tlie 
1914  tax  rate  is  given  as  probably  22  mills.  In  1909  building 
to  the  value  of  $217,000  was  carried  out  in  Amherst  and  the 
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estimate  for  1U14  is  less  than  half  a  million  dollars.  Tlit 
town  has  three  and  one-half  miles  of  bitulithic  roadways  and 
contemplates  an  expenditure  of  $20,000  on  road  work  during 
1»14.  The  sewerage  is  a  combined  system,  the  sewage  beiny 
discharged  into  a  tidal  river.  The  garbage  is  collected  in 
cast  iron  barrels  and  deposited  on  a  dumping  ground  near  the 
river.  The  source  of  the  water  supply  is  the  Nappan  Kiver 
and  the  waterworks  comprise  a  pumping  system,  storage 
basin  and  reservoir.  The  waterworks  extensions  contem- 
plated during  l'J14  will  cost  $5,000. 

Annapolis  Royal,  N.S. 

This  centre  was  incorporated  as  a  town  in  1892  and  its 
population  at  the  present  time  is  1,200.  The  assessment  for 
1U14  is  $321,658  and  the  tax  rate  21.5  mills.  There  are  five 
miles  of  earth  and  gravel  roads.  There  is  a  sewerage  system 
in  a  portion  of  the  town,  but  most  of  the  property  is  drained 
off  to  the  river  by  private  sewers  and  cesspools.  A  lake,  four 
miles  from  the  town,  is  the.  source  of  water  supply. 

Canso,  N.S. 

This  town  was  incorporated  fourteen  years  ago  and  has 
a  population  of  1,630.  It  possesses  fourteen  miles  of  clay  and 
gravel  roadways  and  has  no  improvements  in  the  way  of 
sewerage  or  water  supply.  An  electric  light  plant  is  being 
installed  at  a  cost  of  $15,000. 

Digby,  N.S. 

Digby's  population  is  returned  at  1,500  and  its  assess- 
ment at  $676,256.  Its  incorporation  as  a  town  took  place  in 
1890.  Its  tax  rate  this  year  is  15  mills.  An  expenditure  of 
$2,000  is  set  aside  for  improvements  to  its  twelve  miles  of 
gravelled  streets  and  roads.  There  is  no  public  sewerage 
system,  private  sewers,  which  drain  into  the  harbor,  being  in 
operation.  Garbage  is  collected  by  carts  and  deposited  in  the 
town  dump.  The  water  supply  is  drawn  from  the  lake  and 
adjacent  streams,  and  conveyed  by  gravity  a  distance  of  three 
miles  to  a  reservoir  near  the  town. 

Dominion,  N.S. 

This  town  has  a  population  of  3,000  and  was  incorporated 
in  1906.  Its  assessment  for  1914  is  $519,000,  and  its  tax  rate 
25  mills.  The  town  proposes  expending  $2,000  on  improve- 
ments to  the  five  miles  of  streets  during  the  present  year. 
The  garbage  is  collected  in  carts  and  dumped.  The  source  of 
the  water  supply  is  Glace  Bay,  and  about  $500  has  been  set 
aside  for  waterworks  extensions  this  year. 

Halifax,  N.S. 

The  capital  city  of  Nova  Scotia  was  incorporated  directly 
as  a  city  in  1841.  In  1909  the  population  was  44,289  and  today 
it  is  55,000.  The  assessment  five  years  ago  was  $28,651,050 
and  the  1914  return  is  $31,000,000.  The  tax  rate  for  this  year 
is  20  mills.  The  building  returns  for  the  year  1909  total  $538,- 
280,  and  the  estimate  for  1914  is  in  the  neighborhood  of  one 
million  dollars.  In  1909  the  city  engineering  expenditure 
amounted  to  $313,539  and  the  estimate  for  1914  is  $500,000 
There  are  one  hundred  and  one  miles  of  roadways,  the  types 
including  granite,  bitulithic,  sheet  asphalt,  scoria,  asphalt 
macadam,  tar  macadam,  rocmac,  porphyry,  water-bound  ma- 
cadam and  earth.  The  estimated  expenditure  for  the  present 
year  on  road  work  is  $75,000.  The  sewerage  is  the  simple 
combined  system  and  the  method  of  disposal  is  by  dilution 
in  the  harbor.  This  season  an  intercepting  sewer  will  be  built 
at  a  cost  of  $200,000.  Garbage  collection  is  undertaken  by 
the  Works  Department,  teams  conveying  the  refuse  to  a 
Stirling  incinerator.  The  water  is  brought  into  the  city  by 
gravity  from  the  Lakes,  there  being  two  systems — high  and 
low  service.  In  the  way  of  waterworks  the  extensions  fo  be 
undertaken   this  season   include  a   distributing  reservoir  and 


encircling    main    estimated    to    cost    *100,0(M).      Tlie    electric 
lighting  is  operated  by  private  enterprise. 

Kentville,  N.S. 

This  town,  which  was  incorporated  in  1886,  has  a  popula- 
tion of  2,304.  The  assessment  is  rather  less  than  $600,000. 
Oiere  liaving  been  no  appreciable  increase  in  recent  years. 
The  1914  tax  rate  is  18.4  mills.  The  town  has  thirteen  mile; 
of  gravel  roadways  and  will  expend  $5,500  on  concrete  side- 
walks this  season.  There  are  three  sewerage  districts  ai 
Kentville — the  eastern,  the  western  and  the  central.  The 
central  business  district  has  been  laid  for  seven  years  and 
the  other  districts  are  to  be  connected  whenever  a  two-thirds 
vote  of  the  ratepayers  is  obtained.  The  sewage  is  discharged 
into  the  Cornwallis  River.  The  garbage  is  collected  and 
deposited  on  a  dump.  The  town's  water  supply  is  from  Mill 
Brook,  the  water  flowing  from  McGill  Lake. 

Lunenberg,  N.S. 

The  population  of  this  town  is  2,700  ana  the  assessment 
for  the  present  year  $1,130,310.  There  are  ten  miles  of  earth 
roads.  A  new  system  of  sewerage  was  constructed  in  1913  at 
a  cost  of  $40,000.  The  sewage  is  disposed  of  in  the  harbor. 
The  source  of  the  water  supply  is  Canteloupe  Lake,  the  water 
being  pumped  to  a  reservoir  of  1,125,000  gals,  capacity. 

Oxford,  N.S. 

This  is  one  of  the  smaller  municipalities  of  Nova  Scotia. 
Its  population  of  1,200  in  1909  has  only  been  augmented  by 
92  in  the  five  years  to  date.  The  assessment  to-day  is  $275,- 
090  and  the  tax  rate  24  mills.  There  are  six  miles  of  road- 
ways. An  expenditure  of  some  $8,000  will  be  made  on  local 
engineering  work  during  1914. 

Pictou,  N.S. 

Incorporated  as  a  town  in  1874,  Pictou  to-day  has  a  popu- 
lation of  3,300,  this  being  150  in  excess  of  the  population  five 
years  ago.  The  assessinent  this  year  is  $1,190,020,  which  is 
no  appreciable  increase  -on  that  of  five  years  ago.  The  1914 
tax  rate  is  25  mills.  There  are  thirty-three  miles  of  roadways, 
the  types  being  clay  and  crushed  stone,  with  concrete  side- 
walks on  the  main  streets.  The  sum  of  $4,000  has  been  set 
apart  for  road  work  this  season.  There  is  no  proper  sewerage 
system,  about  two-thirds  of  the  town  being  sewered  privately, 
the  sewers  emptying  into  the  waters  of  Pictou  Harbor.  Th<- 
water  supply  system  consists  of  nine  artesian  wells,  located 
about  half-a-mile  from  the  town  limits.  The  water  is  pumped 
into  a  standpipe,  60  feet  by  40  feet,  situated  on  the  highest 
point  in  the  town,  and  from  there  is  distributed  through  12- 
inch,  8-inch  and  6-inch  mains.  The  maximum  pressure  is  lie 
pounds  and  the  minimum  45. 

Shelburne,  N.S. 

This  town,  which  received  its  charter  seven  years  ago,  has 
a  population  of  some  1,500,  with  an  assessment  of  $371,105. 
The  tax  rate  this  year  is  19  mills.  There  are  ten  miles  of 
streets  and  roadways,  upon  improvements  to  which  an  expen- 
diture of  $1,000  will  be  made  this  year.  Nothing  in  the  way 
of  municipal  engineering  improvements  has  been  carried  out, 
and  tlie  only  other  expenditure  this  year  will  be  $8,000  on  ex- 
tensions to  the  electric  light  system. 

Springhill,  N.S. 

This  town  was  incorporated  in  the  year  1889.  It  has  a 
population  of  6,000 — an  increase  of  three  hundred  during  the 
last  five  years,  in  which  period  the  assessment  has  remained 
constant  at  about  $800,000.  The  tax  rate  for  the  present  year 
is  25  mills.  The  road  mileage  is  twenty-four.  Only  one  type 
of  roadway  is  in  use,  the  material  employed  being  waste  from 
the  collieries.  The  estimated  roadway  expenditure  for  1914  is 
$3,500.  Tlw?re  is  no  sewerage  system  excepting  street  drains. 
The  garbage  is  collected  in  carts  and  deposited  on  a  dump 
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Tlif  water  is  brought  to  the  town  by  gravity  from  a  source 
of  supply  seven  miles  distatit. 

Stellarton,  N.S. 

This  town,  which  was  incorporated  iti  1889,  has  a  popu- 
lation of  about  4,500,  an  assessment  of  $1,114,000,  and  a  tax 
rate  of  20  mills.  There  is  no  estimate  of  building  work  avail- 
able for  the  present  season,  but  the  engineering  department 
contemplates  expending  $5,000  on  sewerage  and  waterworks 
extensions.  A  like  amount  will  also  be  expended  on  road 
improvements  during  1914.  There  are  domestic  and  also  sur- 
face drainage  systems  of  sewerage  and  the  sewage  is  emptied 
into  the  river  below  tide  water.  The  garbage  is  collected  in 
the  usual  way  and  dumped.  The  water  supply  is  obtained 
from  the  river  and  after  filtration  is  pumped  into  a  reservoir. 

Sydney,  N.S. 

Sydney  was  incorporated  a  town  in  1886  and  as  a  city 
in  1904.  The  population  has  increased  from  15,942  in  1909 
to  22,000  in  1914.  The  total  volue  of  the  building  work  car- 
ried out  in  the  former  year  was  rather  less  than  $200,000. 
The  assessment  of  the  city  in  1909  was,  roughly,  $6,000,000. 
while  to-day  it  is  $8,270,400.  There  are  fifty  miles  of  road- 
ways, classified  as  earth,  slag,  macadam,  and  asphalt  maca- 
dam, with  concrete  sub-base.  The  combined  system  of 
sewerage  in  use  is  gradually  being  relieved  by  storm-water 
sewers.  The  sewage  empties  into  Sydney  Harbor.  Within 
the  next  few  years  it  is  proposed  to  instal  five  separate  sys- 
tems of  storm-water  sewers  at  an  estimated  cost  of  $36,700. 
The  city  has  no  system  of  garbage  collection  or  disposal. 
There  is  a  city  dump  which  is  controlled  by  the  Board  of 
Health.  The  source  of  the  water  supply  is  the  Sullivan 
Brook  watershed,  with  an  area  of  2.3  square  miles.  The  sys- 
tem includes  a  storage  reservoir  with  a  capacity  of  200,000,000 
Imp.  gals.  In  the  field  of  water-works  the  extensions  plan- 
ned comprise  Middle  Lake  pumping  station  and  pipe  line,  es- 
timated to  cost  $80,000,  and  18-inch  main  for  Ward  V,  esti- 
mated  to  cost  $31,000,   and   smaller  main   extensions. 

Trenton,  N.S. 

This  town  was  incorporated  in  1911,  its  population  at  the 
present  time  being  2,000.  Its  assessment  this  year  is  $1,125,- 
000  and  its  tax  rate  25  mills.  Building  work  this  season  will 
total  in  value  about  $65,000.  There  are  five  miles  of  road- 
ways of  which  there  are  2,000  ft.  of  permanent  sidewalks. 
An  expenditure  in  general  improvements  will  total  approxi- 
mately $18,000,  while  extensions  to  the  sewerage  plant  in- 
volving an  outlay  of  $18,000  will  be  carried  out  this  summer. 
At  present  the  sewage  is  disposed  of  in  East  River.  The 
garbage  is  collected  in  carts  and  dumped  outside  the  town 
limits.  Artesian  wells,  300  ft.  deep,  operated  by  pumps,  sup- 
ply the  water  for  domestic  purposes.  A  plant  is  being  in- 
stalled this  year  at  a  c6st  of  $50,000. 

Truro,  N.S. 

This  town  was  incorporated  in  1875.  It  has  a  population 
of  7,000,  an  increase  of  500  in  the  last  five  years.  The  assess- 
ment in  1909  was  $2,898,300,  as  compared  with  $3,476,200  in 
1914.  The  tax  rate  this  year  is  20  mills.  The  building  out- 
lay this  season  will  probably  be  rather  less  than  $300,000. 
There  are  thirty  miles  of  roadways,  these  being  of  tarvia  ma- 
cadam, cement  and  water-bound  macadam.  The  expendi- 
ture on  roads  this  season  will  be  $5,000.  The  sewers  are 
separate  system  and  comprise  about  20  miles  of  mains.  The 
sewage  empties  into  tide-water  in  the  river.  Extensions  to 
the  sewerage  system  will  be  made  this  season  at  a  cost  of 
$6,000.  There  is  no  system  of  garbage  collection  and  dis- 
posal, this  being  left  entirely  to  the  property-owners.  Th*^ 
source  of  the  water  supply  is  a  brook.  A  reservoir  having  a 
capacity  of  30  million  gallons  is  supplemented  by  a  pumping 
plant  at  the  river.    The  water  works  extensions  to  be  carried 


out  this  'season  involve  the  expenditure  of  $12,000  and  consist 
largely  of  replacing  the  mains  with  larger  pipe. 

Westville,  N.S. 

Westville  came  into  existence  as  a  town  in  1894  and  has 
a  population  of  over  4,400  inhabitants.  Its  assessment  is  $1,- 
114,000  and  its  tax  rate  18  mills.  The  building  programme 
this  season  is  estimated  to  total  in  value  $10,000  and  engineer- 
ing work  $7,000.  There  are  twenty-five  miles  of  streets  and 
roadways,  classified  thus: — stone  with  field  gravel,  concrete 
and  ash  sidewalks.  The  sum  of  $33,000  is  the  amount  set 
aside  for  road  improvements  this  year.  There  is  no  extensive 
sewerage  system  in  the  town.  The  water  supply  is  obtained 
from  the  Middle  River  and  is  pumped  into  a  reservoir  after 
being  subjected  to  filtration. 


Prince  Edward  Island 

Charlottetown,  P.E.I. 

Cliarlottetown  was  incorporated  as  a  city  in  1853.  Its 
present  population  of  12,000  represents  a  decline  of  1.000  in 
half  a  decade.  Its  assessment  this  year  is  $83,000  and  its  tax 
rate  1154  mills.  On  street  and  road  improvements  an  expen- 
diture of  $84,000  during  1914  is  contemplated.  The  sewage 
empties  into  tidal  water.  Extensions  to  the  sewerage  system 
are  planned  and  an  expenditure  of  $5,000  will  be  made  in  the 
near  future.  The  garbage  is  collected  by  scavengers  and 
dumped.  The  water  supply  is  obtained  from  wells  and 
springs,  pumped  to  a  reservoir  and  conveyed  to  the  city  by 
gravity. 

Summerside,  P.E.I. 

This  town  was  incorporated  in  1875  and  has  a  popula- 
tion of  3,200 — a  gain  of  400  in  five  years.  In  1913  the  assess- 
ment was  $1,626,940.  the  gain  having  been  practically  negli- 
gible in  the  five-year  period.  The  tax  rate  for  1914  is  10  mills. 
The  street  mileage  is  about  twenty,  with  fourteen  miles  of 
sidewalks.  The  roadways  are  earth  and  macadam,  and  the 
sidewalks  are  of  concrete  and  plank.  The  sewage  is  con- 
veyed by  two  mains  to  the  bay.  The  water  supply  is  from 
two  artesian  wells,  180  feet  and  300  feet  deep,  the  water  being 
pumped  through  the  system  to  a  standpipe. 


New  Brunswick 

Campbellton,  N.B. 

This  town  was  incorporated  in  1889.  The  population  has 
increased  from  3,740  to  4,500  during  the  Tast  five  years. 
Last  year's  assessment  was  $36,000  and  the  tax  rate  15  mills 
There  are  seven  miles  of  earth  and  gravel  roadways,  and  an 
expenditure  of  $5,000  on  roadways  is  contemplated  this  sea- 
son. The  sewerage  system  is  partly  combined  and  partly 
separate,  the  sewage  being  disposed  of  in  tidal  water  of  the 
Restigouche  River.  The  extensions  planned  comprise  sani- 
tary and  storm  sewers,  with  outlet  to  low  water  level.  The 
garbage  is  deposited  on  a  dumping  ground  outside  the  town 
limits.  The  water  supply  is  brought  from  lakes  by  gravity. 
There  are  sixty-five  fire  hydrants  and  six  hundred  services. 
The  extensions  planned  this  season  include  1,000  feet  of  cast 
iron  mains  and  fire  hydrants,  the  whole  estimated  to  cost 
$2,500.  . 

Chatham,  N.B. 

The  population  of  this  town  (5.000),  which  was  incor- 
porated in  1896,  has  remained  practically  constant  during 
the  last  five  years.  The  assessment  is  placed  at  less  than 
$50,000  and  the  tax  rate  is  25  mills.  The  street  mileage  is 
twenty-nine.  There  are  only  2.600  yards  of  permanent  side- 
walks. The  sum  of  $65,000  will  be  spent  on  street  improve- 
ments this  season.    The  sewage  is  discharged  into  tidal  water. 
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The  water  supply  is  from  a  brook.    The  laying  of  a  new  con- 
duit at  a  cost  of  some  $17,000  is  contemplated. 

Dalhousie,  N.B. 

This  town  was  incorporated  in  I'JOJ.  Its  population  is 
l.SOO,  its  assessment  $0,725,  and  its  tax  rate  12.7  mills.  Water 
is  conveyed  by  gravity  a  distance  of  three  miles  to  a  reservoir 
of  1,500,000  gals,  capacity.  The  system  is  also  equipped  with 
a  turbine  lire  pump  operated  by  electric  motor.  Provision 
has  been  made  for  an  expenditure  of  $2,000  on  the  lighting 
system.  I'hc  water  system  was  com|)leted  In  I'JO'J  at  a  cost 
of  $85,000  and  the  clcatric  lighting  plant  in  I'JU  at  an  outlay 
of  $30,000. 

Edmunston,  N.B. 

This  town  was  incorporated  in  1U03.  It  has  a  population 
of  1,850,  an  assessment  of  $795,000,  and  a  tax  rate  of  11  mills. 
Building  work  this  season  is  estimated  to  amount  in  value  to 
approximately  $1,000,000.  There  are  about  twelve  miles  of 
earth  and  gravel  roads.  Improvements  in  this  respect  en- 
tailing an  outlay  of  $2,000  are  contemplated  in  1014.  The 
town  water  is  supplied  by  wells  and  is  pumped  to  a  reservoir 
al)out   100  ft.  above  the  highest  part  of  the  town. 

Fredericton,  N.B. 

Fredcricton,  the  capital  of  New  Brunswick,  was  created 
a  city  in  1848,  has  a  population  of  8,500,  an  assessment  for 
]'J14  of  $95,000  and  a  tax  rate  of  15  mills.  The  total  value 
of  building  done  in  1913  was  $206,400.  The  city  possesses 
thirty-two  miles  of  streets  and  roads,  their  classification  be- 
ing: Hassani  pavement,  tar  macadam,  macadam,  clay  and 
gravel.  Road  improvements  involving  an  outlay  of  $20,000 
will  be  made  this  season.  The  sewage  empties  into  the  St. 
John  River.  A  direct  pumping  plant  conveys  the  water  sup- 
ply from  the  St.  John  River  into  a  basin,  after  which  it 
passes  through  filters  to  a  clear  water  reservoir.  It  is  the 
intention  to  extend  the  system  this  year  at  a  cost  of  ap- 
proximately $10,000. 

Moncton,  N.B. 

The  city  of  Moncton  has  a  population  of  15,000  and  its 
assessed  value  is  $7,600,000.  It  received  its  town  charter  in 
1875  and  became  a  city  eight  years  later.  In  1909  the  popu- 
lation was  13,000.  Last  year  the  tax  rate  was  16yi  mills. 
The  estimated  building  expenditure  this  year  is  $350,000. 
There  are  thirty  miles  of  roads,  classified  as  wood  block, 
macadam  and  earth,  and  the  expenditure  in  this  department 
tliis  season  will  be  $50,000.  The  sewerage,  which  is  the  com- 
bined system,  consists  of  brick  trunk  sewers  and  timber  out- 
lets, discharging  into  a  tidal  river.  The  extensions  planned 
consist  of  1,000  feet  of  pipe  sewer  estimated  to  cost  $1,500. 
The  garbage  is  collected  by  teams  and  burned.  The  water 
supply  is  obtained  from  two  brooks.  From  storage  reservoirs 
the  water  is  brought  by  gravity  to  a  pumping  station. 
Waterworks  extensions  are  contemplated  at  a  cost  of  $8,000. 

Newcastle,  N.B. 

This  town  was  incorporated  in  1899  and  has  a  popula- 
tion of  2,500,  which  has  decreased  from  3,000  since  1909.  The 
assessment  in  the  latter  year  was  $30,000  and  to-day  it  is 
$36,000.  It  is  planned  to  expend  $10,000  on  road  improve- 
ments this  season.  The  sewage  empties  into  the  river.  The 
water  supply  is  obtained  from  artesian  wells,  the  water  be- 
ing pumped  to  a  reservoir  and   distributed  by  gravity. 

Sackville,  N.B. 

Incorporated  a  town  in  1903,  Sackville  has  a  population 
to-day  of  about  2,300.  Its  assessment  for  1914  is  $1,100,000 
and  its  tax  rate  15.2  mills.  The  streets  and  roadways  are  of 
earth  and  stone,  and  concrete  sidewalks  are  at  present  be- 
ing laid.  The  question  of  constructing  permanent  streets 
throughout  the  town  is  now  under  consideration.     The  sew- 


erage system  consists  of  large  wooden  mains  and  vitrified 
clay  pipes,  varying  in  diameter  from  14  ins.  to  8  ins.,  the 
liouses  generally  connecting  with  a  6-in.  pipe.  The  sewage 
empties  into  the  river.  Frequent  extensions  to  the  sewerage 
system  have  been  carried  out  and  further  improvements 
are  contemplated.  The  source  of  the  water  supply  is  springs, 
located  about  three  miles  from  the  town.  The  water  is  con- 
veyed by  gravity. 

Shediac,  N.B. 

This  t(jwn  was  incorporated  in  1903.  Its  population  of 
1,600  in  1909  has  advanced  to  2,000  to-day.  The  tax  rate  for 
1914  is  17.5  mills.  Five  years  ago  the  value  of  building  work 
carried  out  was  only  $5,000.  The  estimate  under  that  head 
for  the  present  year  is  $75,000.  The  extent  of  roadways  is 
under  four  miles.  The  water  supply  is  drawn  from  an  arte- 
sian well.  The  overflow  is  taken  care  of  in  a  reservoir, 
pumped   into  an   elevated   tank  and   distributed   by   pressure. 

St.  Andrews,  N.B. 

At  St.  Andrews,  which  became  a  town  in  1903,  the  popu- 
lation has  increased  from  1,000  to  1,200  in  the  last  five  year.s 
and  the  assessment  in  the  same  period  from  rather  more 
than  $6,000  to  $11,000.  There  are  twenty  miles  of  roadways, 
the  classification  being  given  as  earth,  broken  stone  and 
gravel.  The  sum  of  $1,500  will  be  expended  on  road  work 
this  season.  The  sewage  discharges  into  the  harbor.  The 
sewerage  .system  will  be  enlarged  as  required,  a  plan  em- 
l)racing  the  necessary  extensions  having  been  made.  The 
garbage  is  collected  by  teams  and  dumped  near  the  shore. 
The  use  of  scows  in  the  disposal  of  the  garbage  is  con- 
templated in  the  near  future.  The  water  supply  is  from 
Chamcook  Lake,  the  water  being  conveyed  through  an  iron 
pipe  to  a  reservoir.  The  town  is  considering  the  installation 
of  an  electric  light  system  this  season. 

St.  John,  N.B. 

The  city  charter  of  St.  John  dates  back  to  1785.  The 
present  population  is  perhaps  45,000,  the  1911  census  giving 
it  as  42,511.  No  estimates  of  expenditure  on  building  and 
engineering  work  are  obtainable  at  the  time  of  writing.  The 
city  s  roadway  mileage  is  52.3,  the  various  types  of  construc- 
tion comprising  stone  block,  wood  block,  asphalt,  tar  mac- 
adam, broken  stone  and  gravel.  The  city's  sewage  is  dis- 
charged directly  into  the  sea.  The  garbage  is  removed  at  the 
expense  of  the  property-owners.  The  water  supply  is 
l)rought  into  the  city  by  gravitation  from  lakes.  During 
1913  about -two  miles  of  water  mains  were  renewed  at  a  total 
cost  of  $21,862  and  7,000  feet  of  new  pipe  was  laid  at  a  cost 
of  $20,828.  Sewer  extensions  measured  8,384  feet  and  the 
.:ost  was  $20,060. 

St.  Stephen,  N.B. 

This  town  was  incorporated  in  1871  and  its  population 
of  rather  less  than  3,000  has  remained  practically  stationary 
during  the  last  five  years.  The  assessment  is  $40,000  in  round 
figures  and  the  tax  rate  for  1914  is  20  mills.  There  are  fifteen 
miles  of  roadways,  principally  macadam,  and  $5,000  will  be 
expended  on  road  work  this  season.  The  sewerage  system 
consists  principally  of  brick  mains.  The  sewage  empties  in- 
to tide  water.  The  water  is  supplied  from  a  spring  three 
miles  distant,  it  being  pumped  to  a  reservoir  and  distri- 
buted by  gravity  from  a  300-ft.  head. 


Quebec 


Beaconsiield,  Que. 

This  town,  which  was  incorporated  in  1910,  has  a  popu- 
lation of  1,200  and  is  assessed  at  rather  more  than  $1,000,000. 
The  estimate  for  building  and  engineering  work  combined 
this  season  is  $56,000.     There  are  five  and  one-half  miles  of 
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tar  macadam  and  water-bound  macadam  roads.     Extensions 
to  the  electric  light  system  arc  planned  at  a  cost  of  $20,000. 

Chicoutimi,  Que. 

This  town,  which  was  incorporated  in  1879,  has  shown 
rather  rapid  development  in  recent  years,  the  population  hav- 
ing increased  from  4,000  in  1909  to  6,500  to-day,  and  the 
assessment  in  the  same  period  from  $1,300,000  to  $2,200,000. 
It  is  estimated  that  building  work  to  the  value  of  more  than 
$1,000,000  and  engineering  work  to  the  extent  of  $80,000  will 
be  carried  out  during  1914.  The  1914  tax  rate  is  12..')  mills. 
Details  of  engineering  work  for  the  season  are  as  follows: — 
macadam  roads,  $30,000;  tarvia- filled  macadam,  $20,000;  con- 
crete sidewalks  and  retaining  walls,  $20,000,  and  sewers, 
$10,000 — total  $80,000.  The  present  mileage  of  roadways  is 
fifteen,  upon  improvements  to  which  an  expenditure  of  $:>Q,- 
000  will  be  made  this  season.  There  is  a  combined  system  of 
sewerage,  the  method  of  disposal  being  by  dilution.  Exten- 
sions to  the  sewerage  system  are  planned  at  a  cost  of  $5,- 
000.  The  garbage  is  collected  in  wagons,  the  method  of 
disposal  in  use  being  given  as  "dilution  and  fire."  The  town's 
water  supply  is  from  the  Chicoutimi  River.  At  present  cer- 
tain extensions  are  under  way,  primarily  a  12-inch  cast  iron 
pipe  being  actually  under  contract  for  $50,000. 

Fraserville,  Que. 

,  Fraserville  was  incorporated  a  town  in  1H74  and  a  city 
in  I'JIO.  Its  population  has  increased  from  4,300  in  l'.)0',)  to 
7,000  to-day.  The  1914  tax  rate  is  7.5  mills.  The  building 
programme  for  1914  is  estimated  to  total  in  value  well  over 
$2,000,000.  There  are  about  twelve  miles  of  streets,  seven 
miles  of  which  are  gravel  and  iive  macadam.  About  $10,000 
will  be  expended  this  season  on  road  improvements.  There 
is  a  complete  system  of  waterworks  and  sewerage  in  all  sec- 
tions of  the  city.  The  water  supply  is  obtained  from  the 
Green  River. 

Granby,  Que. 

In  1909  the  population  of  this  village  was  4,0.00  and  to-day 
it  is  6,000.  The  tax  rate  for  the  year  is  15  mills.  The  road- 
way mileage  is  eight,  this  including  four  miles  of  macadam. 
The  sewage  is  discharged  into  the  Yamaska  River.  There  is 
no  system  of  garbage  collection  or  disposal.  Water  is  con- 
veyed to  the  village  by  gravity  under  a  300-ft.  head  from 
Sheflford  Mountain.  Waterworks  extensions  in  the  shape  of 
a  12-in.  main  estimated  to  cost  $20,000  are  contemplated. 

Joliette,  Que. 

Incorporated  in  1863,  this  town  has  grown  in  population 
from  5,793  in  1908  to  7,636  in  1913,  the  assessment  during 
that  period  having  increased  from  $1,413,200  to  $3,589,220. 
The  tax  rate  last  year  was  nine  mills.  The  building  pro- 
gramme this  year  is  estimated  to  total  in  value  about  $50,- 
000.  The  roadway  mileage  is  small,  but  about  $15,000  will 
be  expended  on  bituminous  asphalt  work  this  season.  The 
sewage  is  discharged  into  the  river.  The  garbage  is  col- 
lected and  dumped  outside  the  town.  The  source  of  the 
water  supply  is  L'Assomption  River.  Reports  contenn)lat- 
ing  the  carrying  out  of  considerable  extensions  to  the  pump- 
ing system  have  been  submitted. 

Lennoxville,  Que. 

In  1909  this  village  had  a  population  of  1,224,  which  has 
now  increased  to  1,314.  The  assessment  to-day  is  $453,000, 
as  against  rather  more  than  $300,000  five  years  ago.  The  tax 
rate  last  year  was  13J4  mills.  Building  is  proceeding  on  a 
small  scale,  the  estimates  for  1914  being  $15,000.  Tliere  are 
fifteen  miles  of  earth  and  gravel  roadways,  and  the  1914  ex- 
penditure on  road  work  is  estimated  at  $2,000.     The  sewage 


is  discharged  into  the  river.  Sewerage  extensions  arc  plan- 
ned this  season  to  cost  $1,000.  There  is  no  municipal  garbage 
system,  the  refuse  being  disposed  of  privately.  The  water 
supply  is  obtained  from  springs  and  is  also  pumped  from 
the  river. 

Levis,  Que. 

Incorporated  in  1861,  this  town  has  a  population  of  S,000, 
an  increase  of  1,000  persons  in  half  a  decade.  The  present 
assessment,  in  round  figures,  is  $3,000,000,  an  increase  of 
nearly  three-quarters  of  a  million  on  the  1909  assessment. 
The  tax  rate  for  1914  is  7.8  mills.  The  roadway  mileage  is 
twelve,  no  classification  having  been  furnished.  There  is  a 
sewerage  system  in  operation.  The  water  supply  is  from  the 
St.  Lawrence  River,  with  steam  and  electric  pumping  sys- 
tems. The  electric  lighting  is  owned  by  the  Quebec  Railway, 
Light,  Heat  &  Power  Company.  • 

Montreal,  Que. 

Montreal,  the  commercial  metropolis  and  national  port 
of  Canada,  began  its  real  municipal  existence  in  1833,  when 
the  first  mayor  and  council  were  elected.  The  population 
returns  for  -the  last  half  century  are  illuminating  as  to  the 
growth  of  the  city.  In  1861  the  population  was  91,000.  This 
had  increased  to  107,000  by  1871,  to  211,000  by  1881,  and  to 
206,000  by  1901.  To-day  the  official  figures  are,  Montreal 
proper,  568,000,  and  Greater  Montreal,  652,000.  The  assesscil 
valuation  of  property  in  1909  was  $327,000,000  and  to-day  it 
is  $791,000,000.  The  building  returns  for  the  last  five  years 
are  as  follows:  1909,  $7,785,021;  1910,  $15,715,859;  1911,  $14,- 
759,6:i2;  1912,  $19,408,090;  1913,  $27,037,097.  The  1914  esti- 
mated building  expenditure  for  Greater  Montreal  is  $30,000,- 
000.  In  1909  municipal  engineering  work  to  the  value  of 
$1,500,000  was  carried  out  and  the  1914  estimate  is  $7,000,000. 
Montreal  has  480  miles  of  roadways,  the  classification  being 
given  as  asphalt,  scoria  and  granite  blocks,  109  miles,  an<l 
the  balance  macadam.  The  estimate  for  road  work  this 
year  is  $3,800,000.  The  city's  sewers  are  constructed  on  the 
combined  system,  the  main  sewers  draining  mostly  into  the 
River  St.  Lawrence  without  purification.  The  sewage  dis- 
charged into  the  Back  River  is  purified.  Until  recently  all 
the  sewers  were  of  brick  construction,  but  concrete  is  now 
being  used  for  the  large  sewers.  One  8-ft.  sewer  in  Longue 
Pointe  has  been  constructed  of  reinforced  concrete  and 
brick  work.  Intermittent  filtration  is  employed,  storm  over- 
flows discharging  directly  into  the  stream.  There  are  two 
sewage  farms,  one  in  Notre  Dame  de  Grace  and  the  other 
in  Upper  St.  Denis  Ward.  The  Notre  Dame  de  Grace  farm, 
however,  is  practically  useless  and  the  city  is  building  a 
trunk  sewer  from  Notre  Dame  de  Grace  to  Cartierville,  a 
distance  of  five  miles.  This  is  being  built  in  three  sections, 
at  an  approximate  cost  of  $750,000.  Montreal's  heavy  sew- 
erage work  has  been  necessitated  by  the  recent  annexation 
of  outlying  districts.  The  extensions  planned  this  season 
comprise  main  sewers,  with  sewage  disposal  works,  the 
whole  estimated  to  cost  $1,500,000.  Apart  from  the  water- 
works the  city  does  not  possess  any  public  utilities,  the  light- 
ing system,  tram  cars,  power  plants,  etc.,  being  in  private 
hands.  The  Contract  Record  has  given  so  many  details  about 
the  Montreal  waterworks  that  it  is  sufficient  to  say  that  the 
-source  of  supply  is  the  St.  Lawrence  River,  at  the  read  of  the 
-Lachine  Rapids.  The  water  is  conveyed  to  the  pumping 
station  through  a  concrete  conduit  five  miles  long.  The 
aqueduct  is  now  being  enlarged  and  a  new  filtration  plant  is 
in  course  of  construction.  The  city  collects  the  garbage 
twice  a  week  in  carts  and  has  three  dumps  and  one  inciner- 
ator. The  electric  light  system  is  owned -and  operated  by 
the  Montreal  Light,  Heat  and  Power  Compiany.  which  has  a 
lighting  contract  with  the  city.  One  of  the  most  important 
works  now  being  carried  out  is  the  construction  of  an  un- 


574 


THE     CONTRACT     RECORD 


derground  conduit  system,  in  which  alt  wires  for  power,  light, 
etc.,  will  be  carried. 

Outremont,  Que. 

Outremont,  a  suburb  of  Montreal,  was  incorporated  as  a 
town  in  18'J5  and  its  population  has  grown  from  2.000  per- 
sons in  li)0!»  to  10,000  in  1914.  The  tax  rate  for  the  present 
year  is  seven  mills.  The  assessment  five  years  ago  was 
slightly  in  excess  of  $3,000,000  and  to-day  it  is  over  twenty 
million  dollars.  The  value  of  the  building  work  carried  out 
in  1909  was  $609,000  and  the  estimated  expenditure  for  the 
present  year  is  $2,000,000.  The  expenditure  on  municipal 
engineering  works  for  the  last  four  years  is  as  follows:  1910, 
$i;i9,118;  1911,  $491,282;  1912,  $348,361;  1913,  $245,267.  There 
are  22.4  miles  of  streets,  thirteen  of  which  arc  macadamized. 
The  town  has  23}/^  miles  of  5-ft.  aod  6-ft.  concrete  sidewalks. 
The  estimated  expenditure  on  road  work  for  1914  is  $100,- 
000.  The  combined  system  of  sewerage  is  in  operation,  there 
being  15.6  miles  of  brick  sewers,  and  1.1  mile  of  tile  pipe 
sewers.  The  sewage  is  discharged  into  the  sewers  of  the 
city  of  Montreal.  The  sewerage  extensions  planned  this 
year  are  estimated  to  cost  $50,000.  The  garbage  is  collected 
by  the  municipality,  which  is  contemplating  the  erection  of 
a  small  destructor  plant.  Filtered  water  from  the  St.  Law- 
rence River  is  furnished  by  the  Montreal  Water  &  Power 
Company.  The  electric  light  system  will  be  extended  this 
year  at  a  cost  of  $75,000. 

Pointe  Claire,  Que. 

Incorporated  a  town  in  1911,  Pointe  Claire  has  a  popu- 
lation of  2,833.  Its  assessment  this  year  is  $1,800,000  and 
tax  rate  7.5  mills.  There  are  six  miles  of  macadam  roads. 
The  projected  expenditure  during  1914  on  road  improve- 
ments will  be  approximately  $90,000,  the  laying  of  4}/^  miles 
of  roadways  being  contemplated,  but  the  nature  of  the  sur- 
face has  not  yet  been  decided  on.  The  system  of  sewerage 
is  "separate  gravity"  to  central  points,  where  the  sewage  is 
pumped  into  Imhoff  sedimentation  tanks  and  treated  before 
discharging  into  the  Lake.  The  source  of  the  town's  water 
supply  is  Lake  St.  Louis,  the  plant  consisting  of  one  60  h.p. 
electric  turbine  pump  and  one  reciprocating  steam  pump  as 
a  reserve  duplicate.  The  normal  pressure  with  standpipe  is 
60  lbs.  and  direct  from  pump  110  lbs.  The  steel  mains  vary 
in  diameter  from  12-in.  to  6-in  . 


mcnt  in  the  same  period  from  $0,300,000  to  $9,800,000.  The 
1914  tax  rate  is  19^^  mills,  including  schools.  Five  years 
ago  the  building  operations  carried  out  durmg  the  year 
(1909)  represented  an  expenditure  of  rather  more  than  $6,- 
000,000  and  municipal  engineering  work  totalled  $100,000.  The 
building  expenditure  for  1913-1914  is  estimated  at  $12,000,000, 
while  engineering  work  to  the  value  of  $200,000  will  be  car- 
ried out.  The  city  has  about  forty  miles  of  macadam  road- 
ways and  will  spend  about  $200,000  on  road  work  this  year. 
The  sewerage  is  on  the  combined  system,  tile  pipe  and  brick 
mains  being  used.  The  sewage  is  discharged  into  the  river. 
The  city  is  now  having  plans  prepared  for  a  new  sewerage 
system,  with  certain  extensions,  the  whole  estimated  to  cost 
$200,000.  The  garbage  is  collected  by  the  city  under  the 
direction  of  a  sanitary  officer,  the  refuse  being  burned.  Water 
is  obtained  from  the  Magog  River,  at  a  point  four  miles  up 
from  the  centre  of  the  city.  The  water  is  pumped  by  hyd- 
raulic power  from  the  source  to  a  reservoir  having  a  capacity 
of  10,000,000  Imperial  gallons.  This  reservoir  is  situated  190 
feet  above  the  pumps  and  320  feet  above  the  lowest  part  of 
the  city.  Extensions  to  the  waterworks  are  contemplated 
tliis  season  at  a  cost  of  $30,000.  Extensions  to  the  electric 
light  and  gas  plants  af  a  cost  of  $100,000  are  under  considera- 
tion. These  will  consist  of  a  new  concrete  dam  to  be  erected 
at  the  city's  central  station  to  replace  the  old  wooden  dam 
and  also  the  erection  of  a  new  gas  holder,  big  enough  to 
store  a  week's  supply  of  gas.  The  city  has  two  hydraulic 
generating  plants  capable  of  running  separaTt  or  parallel, 
their  capacity  being  5,500  h.p.  There  are  also  two  unde- 
veloped water  powers,  one  on  the  Magog  River  and  the  other 
on  the  St.  Francis  River,  where  6,000  h.p.  could  be  developed. 
There  are  4,300  electric  light  and  power  customers  and  700 
gas  customers.  Power  is  sold  at  54,  cents  per  kw.  hour  and 
light  at  .06  cents  per  kw.  hour,  less  10  per  cent,  discount 
There  is  a  flat  rate  for  sign  and  window  lighting  of  $1.50  per 
.50  watts  per  annum,  and  for  heating  or  cooking,  .02  cents  per 
kw.  hour.     Gas  is  sold  at  $1.25  per  1,000  cu.  ft.  net. 

St.  Hyacinthe,  Que. 

Incorporated  a  town  in  1850  and  a  city  seven  years  later, 
St.  Hyacinthe  has  a  population  to-day  of  11,020.  Its  assess- 
ment is  $3,381,875  and  its  tax  rate  7^  mills.  The  sewage  is 
discharged  into  the  Yamaska  River.  The  streets  are  of  mac- 
adam.   The  source  of  the  water  supply  is  the  Yamaska  River. 


Quebec,  Que. 

The  historic  city  of  Quebec  received  its  charter  in  183?. 
The  growth  of  population  in  the  quinquennial  period  frcm 
1909  to  1914  has  been  seven  thousand,  the  figures  being  78.000 
and  85,000  respectively.  The  roadway  mileage  is  80,  the  ty;)es 
of  construction  being  macadam,  asphalt,  asphalt  block,  scor  a, 
brick  and  granite.  This  season's  road  work  will  consist  chief- 
ly of  20,000  yards  of  bituminous  macadam.  The  seweraee 
is  of  the  ordinary  type  and  the  sewage  empties  into  the  St. 
Charles  river.  Extensions  to  the  sewerage  system  are  lo  be 
made  this  season,  but  the  details  are  not  settled.  Collecti.>n 
and  disposal  of  garbage  at  Quebec  is  an  open  question  at 
present,  a  new  method  now  being  considered  by  the  Health 
Department.  The  water  supply  is  from  the  St.  Charles  Like, 
eight  miles  from  the  city.  The  newly-annexed  Belvedere 
ward  has  a  private  aqueduct.  Waterworks  extension.:  in 
Belvedere  ward  and  Limoilou  are  contemplated.  The  electric 
light  plant  is  the  property  of  the  Dorchester  Electric  Com- 
pany. The  installation  of  another  unit  of  1,000  h.p.  is  to  be 
made. 

Sherbrooke,  Que. 

Incorporated  a  town  in  1840  and  a  city  in  1875.  Sher- 
brooke is  making  constant  progress,  the  population  having 
increased  from  15,300  in  1909  to  20,000  in  1914  and  the  assess- 


St.  Lambert,  Que. 

St.  Lambert  was  incorporated  in  1898.  Since  then  its 
population  has  increased  from  2,600  to  5,000,  its  assessment 
from  $1,000,000  to  $4,500,000,  and  its  building  expenditure 
from  $30,000  to  an  estimated  outlay  of  $500,000  in  the  current 
year.  The  1913  tax  rate  was  8^  mills.  The  roadway  mileage 
is  roughly  twenty-seven,  the  classification  being  given  as: 
earth  roads  22,  asphalt  1.43,  and  macadam  3.82.  It  is  pro- 
posed to  expend  $400,000  during  the  current  year  on  engi- 
neering work.  Of  this  sum  $300,000  will  l)e  expended  on  con- 
verting the  present  separate  and  combined  sewage  system  in- 
to a  separate  system.  $150,000  is  the  estimated  cost  of  sanitary 
and  stoi.'^i  sewers,  and  $150,000  of  a  disposal  plant  on  the 
sedimentation  and  disinfection  plan.  It  is  also  intended  to 
expend  $100,000  on  bitulithic  and  bituminous  macadam  pave- 
ments and  concrete  sidewalks.  The  garbage  is  collected  in 
open  wagons  and  destroyed  by  incineration.  Water  is  ob- 
tained from  the  St.  Lawrence  River  and  pumped  into  a  water 
tower  by  an  electrically-driven  Worthington  turbine,  with 
540,000  gals,  capacity.  A  set  of  reserve  pumps,  driven  by 
steam,  have  a  capacity  of  1,050.000  gals,  a  day.  making  the 
total  capacity  1,590,000  Imp.  gals.  The  length  of  the  mains 
is  44.359  feet,  the  pipes  being  4  to  10  in.  capacity.  It  is 
probable  that  17,217  feet  of  mains  and  41  hydrants  will  be 
put  in  this  season  at  a  cost  of  $20,000.     Extensions  to  the 
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electric    lighting    system    are    also    planned,    the    cost    being 
$10,000. 

Thetford  Mines,  Que. 

Thctford  Mines  has  a  population  of  7,200,  its  incorporation 
as  a  town  having  taken  place  in  1905  and  as  a  city  seven 
years  later.  Its  assessment  for  1914  is  $2,300,000.  The  tax 
rate  for  1914  is  7.5  mills.  Building  this  season  is  expected 
to  be  small,  only  about  $3,000  being  the  estimated  value  of 
permits  for  1914.  On  engineering  work,  however,  an  outlay 
of  $50,000  is  contemplated.  There  are  nine  miles  of  street."?, 
three  of  which  are  macadam,  the  balance  being  earth.  The 
expenditure  under  this  head  during  1914  will  be  approxi- , 
mately  $60,000.  The  sewage  is  disposed  of  in  the  Thetford 
Kiver,  and  a  sum  of  $10,000  will  be  expended  on  extensions. 
There  is  a  gravity  system  of  water  supply,  derived  from 
springs.  The  waterworks  plant  will  be  extended  in  the 
near  future  at  an  estimated  cost  of  $10,000. 

Valleyfield,  Que. 

Incorporated  in  1875  a  town  and  in  1904  a  city,  Valley- 
Held  to-day  has  a  population  of  some  10,000.  The  street.s 
are  macadamized  and  the  sewage  of  the  city  is  conveyed 
through  vitrified  clay  pipes  and  discharged  into  a  tail-race. 
The  source  of  the  city's  water  supply  is  the  St.  Lawrenci' 
River. 

Verdun,  Que. 

Incorporated  a  town  in  1907  and  a  city  in  1912,  Verdun 
to-day  has  a  population  of  27,000  as  compared  with  10,000 
five  years  ago.  The  assessment  for  1914  is  $350,000.  as  com- 
pared with  $100,000  in  1909.  In  the  latter  year  the  building 
.  expenditure  was  rather  less  than  $60,000,  while  the  estimate 
for  1914  is  five  and  one-half  millions.  The  expenditure  on 
engineering  work  in  1909  was  $200,000  and  tne  estimate  for 
the  present  season  is  $500,000.  There  are  twelve  miles  of 
macadam  roadways  in  Verdun  and  the  estimated  expenditure 
on  road  work  for  1914  is  $100,000.  The  sewerage  is  on  the 
combined  system,  the  sewage  being  discharged  into  the  river 
after  treatment.  Extensions  to  the  sewerage  system  will 
be  made  this  season  at  a  cost  of  $75,000.  The  garbage  is 
collected  in  carts  and  deposited  on  a  covered  dump.  The 
water  supply  is  from  the  St.  Lawrence  River.  Extensions  to 
both  the  waterworks  and  electric  light  systems  are  con- 
templated.    Both   systems  are  municipally  owned. 

Westmount,  Que. 

Westmount  was  incorporated  a  town  in  1895  and  re- 
ceived its  charter  as  a  city  in  1908.  The  population  to-day 
is  18,500,  as  compared  with  13,000  in  1909,  and  the  assess- 
ment is  $50,000,000,  as  compared  with  $27,000,000.  The 
building  expenditure  in  1909  was  $1,417,600,  the  estimate  for 
1914  being  $2,000,000.  The  corresponding  figures  for  muni- 
cipal engineering  work  are  $178,000  and  $131,826.  The  tax 
rate  for  the  present  year  is  nine  mills.  There  are  twenty- 
seven  miles  of  roadways,  the  various  types  being  asphalt, 
tar  macadam,  rocmac,  bitulithic  and  macadam.  The  esti- 
mated expenditure  on  road  work  this  season  is  over  $126,000, 
which  includes  the  draining  and  concrete  paving  of  lanes. 
The  sewerage  is  on  the  combined  system,  the  sewage  be- 
ing discharged  into  the  sewers  of  the  city  of  Montreal.  The 
sewerage  extensions  contemplated  this  season  involve  an 
expenditure  of  $41,768.  The  garbage  is  collected  twice  a 
week  by  horse  and  motor  vehicles,  the  method  of  disposal 
being  by  means  of  a  Meldrum  destructor  and  a  Heenan  & 
Froude  destructor,  each  plant  having  a  capacity  of  fifty  tons 
The  water,  which  is  drawn  from  the  St.  Lawrence  River  and 
filtered  by  a  rapid  mechanical  sand  plant,  is  furnished  the 
city  by  the  Montreal  Water  &  Power  Company.  The  elec- 
tric light  system  is  owned  by  the  municipality,  which  lights 
its   own    streets    and   also    supplies   light    for    domestic    pur- 


poses. The  Montreal  Light,  Heat  and  Power  Company  is  a 
competitor  for  the  domestic  supply.  It  is  proposed  to  carry 
out  an  extensive  improvement  of  street  lighting  at  a  cost  of 
$250,000,  together  with  the  construction  of  underground  con- 
duits. Part  of  this  work,  including  a  portion  of  the  installa- 
tion of  magnetite  arc  lamps,  has  already  been  done. 


Ontario  (Cities) 

Belleville,  Ont. 

The  municipal  history  of  Belleville,  Ont.,  dates  back  to 
1850,  when  it  received  its  charter  as  a  town.  It  was  incor- 
porated as  a  city  in  1878.  Coming  down  to  modern  times 
the  growth  has  been  satisfactory  in  recent  years,  the  popu- 
lation having  increased  from  9,515  in  1909  to  nearly  12,000 
to-day,  and  the  assessment  in  the  same  period  from  rather 
more  than  four  millions  to  six  millions.  The  value  of  build- 
ing work  carried  out  in  1909  was  $100,000.  The  estimated 
expenditure  on  building  work  this  season  is  $400,000  and 
on  engineering  work,  $63,000.  In  the  way  of  road  work,  $45,- 
000  is  the  estimated  expenditure  on  asphalt  concrete  pave- 
ments to  be  laid  during  1914.  The  sewage  discharges  into 
the-  Moira  River.  Considerable  extensions  to  the  sewerage 
system  are  planned.  The  garbage  is  collected  in  carts  and 
deposited  on  a  dumping  ground.  Water  is  obtained  from 
the  Bay  of  Quinte,  steam  and  electric  pumps  being  in  opera- 
tion. 

Berlin,  Ont. 

This  town  was  incorporated  in  1854  and  received  its 
city  charter  two  years  ago.  Its  population  to-day  is  nearly 
19,000,  an  increase  of  some  6,000  during  the  last  five  years. 
Last  year  the  assessment  was  9'/2  million  dollars,  three  mil- 
lions in  excess  of  the  figures  for  1909.  This  year's  tax  rate 
was  23J4  mills.  In  1913  the  building  work  carried  out  repre- 
sented an  expenditure  of  $650,000,  compared  with  $350,000 
in  1910.  The  roadway  mileage  is  29.4,  the  classification  be- 
ing as  follows: — macadam,  24;tarvia,  3,  and  bitulithic,  2.4. 
The  present  season's  road  work  is  estimated  to  cost  $100,- 
000.  The  city  has  32  miles  of  lateral  sewers.  The  trunk 
sewer  built  in  1913  consists  of  9,500  lineal  feet  of  48-in.  re- 
inforced concrete  pipe;  3,300  lineal  feet  of  30-in.  sewer  pipe 
and  5,400  lineal  feet  of  18-in.  sewer  pipe.  The  disposal  sys- 
tem consists  of  three  septic  tanks,  with  a  capacity  of  525,000 
gallons,  two  storage  tanks,  with  a  capacity  of  450,000  gallons, 
and  sand  filtration  beds  fourteen  acres  in  extent.  Exten- 
sions to  the  sewerage  system  for  1914  comprise  new  filter 
beds  at  a  cost  of  $10,000  and  lateral  sewers  at  the  same 
amount.  Garbage  is  collected  by  contract  and  dumped  on 
to  low  ground.  The  water  supply  is  from  artesian  wells, 
the  following  works  having  been  constructed  in  1912  and 
1913:  concrete  water  tower,  with  a  capacity  of  600,000  gal- 
lons, a  reservoir,  with  a  capacity  of  1,000,000  gallons,  and 
electric  pumping  equipment.  Electric  light  extensions  cost- 
ing $15,000  are  projected. 

Brantford,  Ont. 

The  Telephone  City,  as  Brantford  has  been  called,  was 
incorporated  as  a  town  in  1847  and  received  its  city  charter 
in  1878.  Its  population  of  20,711  in  1909  lias  increased  to 
26,454  in  1914,  and  the  assessment  in  the  same  period  has 
grown  from  11J4  millions  to  over  20  millions.  In  1909  the 
value  of  building  was  $439,335  and  the  1914  estimate  is  $1.- 
100,000,  the  corresponding  figures  for  municipal  engineer- 
ing work  being  $242,504  and  $275,000.  The  1914  tax  rate  is 
2254  mills.  The  roadway  mileage  is  seventy,  classified  as  fol- 
lows:— bitulithic.  3;  westrumite.  I'/i;  asphaltic  concrete.  .54: 
concrete,  .20;  asphalt  block,  .05,  and  macadam  and  gravel. 
64.75.  This  season  the  city  of  Brantford  will  expend  the 
sum  of  $60,000  on  road  work.    The  sewerage  is  the  separate 
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system,  the  sewage  from  the  low-lying  areas  l)eing  pumped 
to  main  sewer  for  sanitary  sewers.  The  storm  sewers  are 
for  storm  water  only.  Both  systems  discharge  into  the 
Grand  River.  The  extensions  planned  this  season  comprise 
street  mains  for  the  sanitary  sewers  at  a  cost  of  $.50,000  and 
for  the  storm  sewers  at  a  cost  of  !|;20,000.  The  garbage  is 
collected  weekly  by  the  city,  which  is  divided  for  this  pur- 
pose into  six  districts.  The  garbage  is  taken  from  the  yards 
to  vacant  property  owned  by  the  city.  The  water  supply  is 
from  the  Grand  River.  The  water  is  filtered  by  the  natural 
sand  process.  A  direct  pressure  system  is  in  operation. 
This  season  extensions  to  the  waterworks  will  be  made  at 
a  cost  of  $150,000.  The  electric  light  system  is  to  be  en- 
larged at  a  cost  of  $75,000. 

Chatham,  Ont. 

Chatham  came  into  existence  as  a  county  town  in  1850, 
its  incorporation  as  a  city  dating  from  1895.  Its  population 
is  i:i,000  and  its  assessment  last  year  was  $7,264,584,  an  in- 
crease of  over  $2,000,000  in  the  last  five  years.  In  19i:i  its 
tax  rate  was  24  mills.  The  building  programme  for  the  pre- 
sent season  is  estimated  to  cost  $400,000  and  the  outlay  con- 
templated by  the  Engineering  Department  is  $50,000.  The 
city  possesses  eighteen  miles  of  earth  roads  and  fourteen 
miles  of  paved  streets,  the  latter  being  classified  as  follows: 
bitulithic.  vitrified  brick,  asphalt  block  and  concrete.  An 
expenditure  of  $30,000  on  road  work  is  contemplated  during 
the  present  year.  A  combined  system  of  sanitary  and  storm 
sewers  is  in  operation,  the  method  of  disposal  being  dilu- 
tion in  the  river.  Extensions  to  the  system,  involving  an 
outlay  of  $10,000,  are  planned.  The  garbage  is  collected 
weekly  ))y  wagon  and  dumped  outside  the  city  limits.  The 
source  of  the  water  supply  is  the  River  Thames,  the  raw 
water  being  pumped  into  a  sedimentation  basin  with  a  capa- 
city for  a  five  days'  supply.  From  there  it  is  pumped  into 
mechanical  filters  through  the  mains.  Extensions  to  the 
system  have  been  plannel  at  an  estimated  outlay  of  $5,000. 
Hydro-electric  lighting  has  been  contracted  for  and  it  is  the 
intention   to  remodel   the   entire   lighting  system. 

Fort  William,  Ont. 

Fort  William  was  incorporated  as  a  town  in  1892  and 
as  a  city  in  1907.  Its  population  has  advanced  from  18,000 
in  1909  to  25,000  to-day.  In  1909  the  assessment  stood  at 
$14,497,240,  the  amount  under  this  head  for  the  present  year 
being  $44,121,979.  The  estimated  tax  rate  for  1914  is  2:) 
mills.  The  value  of  building  carried  out  five  years  ago  to- 
talled $2,970,365,  whereas  the  expenditure  in  the  same  con- 
nection for  the  present  year  is  estimated  to  reach  $5,000,000. 
In  1909  the  city  expended  $465,333  on  engineering  work,  in- 
cluding electric  lighting,  and  the  total  amount  exclusive  of 
the  electric  lighting  improvements  estimated  for  the  present 
year  is  $1,135,300.  There  are  128  miles  of  roadways,  114 
of  which  are  graded  and  the  balance  distributed  amongst 
asphalt  blocks,  sheet  asphalt,  bitulithic,  rocmac.  macadam 
and  gravel.  The  expenditure  under  this  head  for  the  present 
year  is  $123,900  for  paving,  $185,800  for  road  macadam  and 
$145,600  for  gravel,  a  total  of  $455,300.  The  sewerage  systen) 
is  the  combined  type,  consisting  of  tile,  12  in.  to  18  in.  in 
diameter,  and  reinforced  concrete  sewers,  2  ft.  to  7  ft.  in 
diameter.  There  are  25  outlets,  13  of  which  discharge  un 
treated  into  the  Beebing  River  and  12  into  the  Kaministiquia 
River.  An  extension  to  the  system  is  planned  at  an  esti- 
mated cost  of  $40,000  for  5  ft.  diameter  reinforced  concrete 
sewers  and  an  equal  amount  for  tile.  The  garbage  is  col- 
lected by  teams  and  conveyed  in  gondola  cars  to  a  high  tem- 
perature, 3-cell  incinerator.  The  water  supply  is  drawn  from 
Loch  Lomond  by  gravity,  six  miles  from  the  city,  the  sys- 
tem comprising  a  tunnel,  5  ft.  by  4  ft.  from  the  Lake  to  fore- 
bay,  and  one  24-in.  and  one  18-in.  cast  iron  matn  from  fore- 


bay  to  reservoir,  with  two  18-in.  mains  from  reservoir  tc 
city.  The  Kaministiquia  and  Mission  Rivers  are  crossed  by 
duplicate  pipe  lines  laid  under  the  river  beds.  Extensions 
to  the  distribution  mains  at  a  cost  of  $200,000  are  contem- 
plated. The  electric  lighting  system  will  be  extended  at  an 
outlay   of  $75,000  for  lines  and   sub-station. 

Guelph,  Ont. 

The  Royal  City  came  into  existence  as  a  city  in  187'J 
and  its  population,  which  in  1909  stood  at  14,060,  is  now  16.- 
319.  Its  assessment  has  increased  in  the  same  ratio,  it  be- 
ing at  present  $10,722,533.  The  tax  rate  in  1913  was  24  mills. 
The  estimated  value  of  building  contemplated  this  year  is 
$450,000,  which  compares  with  an  expenditure  of  $127,625 
five  years  ago.  The  city  has  nearly  four  miles  of  pavements, 
consisting  of  asphalt,  macadam,  asphalt  block  and  paving 
brick.  Two  septic  tanks  and  thirteen  filter  beds  compris: 
the  sewage  disposal  plant,  the  effluent  being  discharged  into 
the  river.  Teams  arc  employed  for  the  removal  of  garbage, 
which  is  dumped.  The  water  supply  is  drawn  from  springs 
and  conveyed  by  gravity  to  tlie  city  reservoir  and  thence 
by  steam  pump  to  mains  and  standpipe.  Some  $10,000  will 
be  expended  on  extensions  to  the  electric  lighting  system. 
Guelph  claims  that  there  is  only  one  other  city  in  the  Do- 
minion which  supplies  power  to  its  citizens  at  a  lower  rate, 
the  rate  at  Guelph  being  80c  per  1,000  cu.  ft.  for  manufat- 
turing  purposes.  There  are  21  miles  of  main  and  3,000  ser- 
vices. To-day  Guelph  has  eighty  manufacturing  industries, 
which  have  a  total  capital  of  $8,500,000.  Ten  years  ago  the 
total   capital   of   the   manufacturing  concerns   was  $3,562,641. 

Hamilton,  Ont. 

This  city,  one  of  the  most  important  manufacturing 
centres  of  Canada,  has  a  population  of  nearly  101.000.  It 
was  incorporated  in  1847  when  its  inhabitants  numbered  less 
than  7,000.  Its  growth  has  been  most  marked  in  recent 
years,  its  population  having  nearly  doubled  since  1901.  Five 
years  ago  the  population  returirs  were  rather  less  than  67,- 
000.  The  assessment  value  to-day  is  $80,000,000,  as  com- 
pared with  $34,000,000  in  1909.  The  1914  tax  rate  is  20  mills. 
The  estimate  of  building  construction  this  year  is  $5,000,000. 
The  mileage  of  permanent  roadways  is  31,  made  up  as  fol- 
lows: asphalt  and  wood  block,  8.65;  brick,  .2;  wood  block. 
1.8;  asphalt  and  brick,  4.35;  asphalt,  12.3;  asphalt  macadam, 
3.7.  About  eight  miles  of  pavement,  mostly  asphalt,  will  be 
built  this  year.  The  standard  pavement  for  streets  having 
car  tracks  is  with  wooden  blocks  between  the  rails.  The 
city  has  two  asphalt  plants — each  of  15,000  yards  daily  capa- 
city. The  paving  work  is  done  by  day  labor.  The  city's 
sewage  is  taken  care  of  by  two  chemical  precipitation  plants, 
the  effluent  being  turned  direct  into  Burlington  Bay.  One 
plant,  with  septic  tanks  and'  sprinkler  filters,  is  being  re- 
modelled after  the  Emscher  tanks,  the  effluent  to  be  dis- 
charged into  the  Desjardins  canal.  The  extensions  planned 
involve  an  expenditure  of  $250,000.  The  water  supply  is 
from  Lake  Ontario  by  direct  pumping  from  the  lake  to  com- 
pensating reservoir.  There  are  three  intakes  into  Lake  On- 
tario to  the  settling  basins,  from  which  there  are  three  con- 
duits to  pumping  station.  In  the  pumping  station  there  arc 
four  electrically-driven  turbine  pumps,  each  of  7,000,000  gal- 
lons capacity  every  24  hours,  and  four  pumps  driven  by  stcan) 
engines,  with  a  total  capacity  of  14.000,000  gallons  every  24 
hours.  From  the  pumping  station  to  the  city  there  are  four 
mains,  18-in.,  20-in.,  30-in.  and  36-in.  The  high  level  pump- 
ing station,  taking  water  from  the  city  mains,  has  two  elec- 
trical pumps,  each  of  one  million  gallons  capacity,  pumping 
to  the  higher  level  of  the  city,  which  is  below  the  mountain 
ridge,  and  two  one-million  gallon  pumps  pumping  to  a  tank 
on  the  mountain  top  to  supply  the  residents  o:'  that  district 
inside  the  city  limits.     The   city's  garbage   is   collected   by 
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wagons  ant!  deposited  on  city  dumps  covered  with  earth  to 
lill  low  land.  In  July,  1911,  a  by-law  was  passed  to  raise 
$505,000  for  hydro-electric  power  and  the  extensions  plan- 
ned in  this  department  comprise  the  completion  of  the  work 
at  a  cost  of  $200,00.0. 

Kingston,  Ont. 

Incorporated  as  a  town  in  1838  and  as  a  city  eight  years 
later,  Kingston  has  advanced  in  population  during  the  last 
five  years  from  19,000  to  over  21,000.  Its  assessment  in  1909 
stood  at  $8,G5.i,625  and  is  at  present  $11,949,577.  I'robably 
$675,000  will  be  spent  on  building  this  season  and  about 
$125,000  on  engineering  work.  The  city  roadway  mileage 
includes  1.173  miles  of  asphalt  block  on  4-in.  concrete  base 
and  .894  miles  of  asphaltic  macadam  on  macadam  foundation. 
Seventy-five  thousand  dollars  is  the  amount  set  aside  for 
this  year's  road  improvements.  A  combined  system  of  sew- 
erage is  in  operation,  with  outlets  into  the  harbour  at  dif- 
ferent points.  Garbage  is  collected  in  wagons  by  contract 
and  dumped  beyond  the  city  limits.  Lake  Ontario  is  the 
source  of  the  water  supply,  the  plant  consisting  of  a  steam 
pump  of  7.000.000  gals,  capacity  and  a  tank  holding  628,000 
Imperial  gallons.  The  mains  are  2-in.  to  IS-in.  in  diameter. 
Extensions  to  the  system  involving  an  cxpenaiture  of  $30,- 
000  are  contemplated.  The  electric  lighting  system  will  be 
extended  by  completing  the  underground  conduit  system  and 
installing  175  magnetite  arcs. 

London,  Ont. 

I-ondon  was  incorporated  as  a  town  in  1848  and  became 
a  city  in  1854.  Its  population  was  49,430  in  1909  and  at  the 
present  time  it  is  slightly  over  55,000.  The  city's  assessment 
five  years  ago  was  $25,664,484,  and  to-day  is,  roughly,  $33,- 
000,000.  Last  year  the  tax  rate  stood  at  24.9  mills.  The 
value  of  building  work  carried  out  in  1909  was  $850,134;  in 
1913  the  amount  totalled  $1,789,920,  and  the  present  year's 
estimate  under  this  head  is  $2,000,000.  In  tiie  engineering 
department  rather  more  than  $200,000  was  expended  five 
years  ago,  and  the  estimate  this  year  amounts  to  $425,000, 
made  up  of  the  following  items: — local  improvements,  $175.- 
000;  construction  of  part  storm  sewers,  $150,000;  sewage  dis- 
posal and  trunk  sewer,  $75,000;  river  retaining  wall,  $25,000. 
Tlie  city's  roadways  total  136  miles,  classified  thus: — asphalt, 
bitulithic,  brick,  asphalt  block,  reinforced  concrete,  macadam 
and  gravel,  including  11  miles  of  permanent  pavement.  In 
road  construction,  extensions  contemplated  this  year  amount 
to  $125,000  for  the  laying  of  permanent  pavements.  A  com- 
bined sewerage  system  is  in  operation,  this  consisting  of  14,- 
800  ft.  of  sewers  24  in.  in  diameter  and  larger,  59,200  ft.  of 
less  than  24  in.  diameter,  9,600  ft.  Storm  sewers  of  leSser 
diameter  than  24  in.,  206,800  ft.  of  sanitary  sewers  of  lesser 
diameter  than  18  in.  and  71,300  ft.  of  trunk  sewers,  and  three 
interceptors.  The  method  of  disposal  consists  of  sedimen- 
tation tanks  and  bacteria  beds,  the  effluent  discharging  into 
the  river  one  mile  west  of  the  city.  Contemplated  exten- 
sions to  the  system  include  the  provision  of  a  disposal  site 
and  trunk  sewer  in  the  eastern  district  at  an  outlay  of  $75,000. 
The  garbage  is  collected  in  wagons  and  carts,  supplied  by 
the  city,  and  disposed  of  in  a  3-cell  50-ton  Heenan  &  Froudc 
incinerator.  Surplus  steam  from  the  incinerator  is  utilized 
in  heating  a  public  institution  in  the  vicinity.  The  source 
of  the  water  supply  is  springs  and  artesian  wells.  The  nat- 
ural flow  water  is  raised  from  collecting  ponds  to  the  reser- 
voir. The  water  from  the  artesian  wells  is  drawn  by  air  lift 
to  a  collecting  basin  and  pumped  to  the  mains  with  turbine 
pumps.  Extensions  to  the  system  contemplated  involve  the 
laying  of  new  mains  at  a  cost  of  $73,000.  The  city  will  con- 
struct a  new  railway  sub-station,  line  extension,  etc.,  at  a 
cost  of  $186,000. 


Niagara  Falls,  Ont. 

Niagara  Falls  was  incorporated  as  a  town  in  1881  and 
as  a  city  in  1904.  Its  population,  which  stood  at  8,000  in 
1909,  is  now  reaching  the  12,000  mark,  and  its  assessment 
of  four  and  one-half  millions  five  years  ago  lias  increased  to 
$8,000,000.  In  1913  the  tax  rate  stood  at  27.3  mills.  The 
total  value  of  building  carried  out  last  year  was  $500,000. 
There  is  a  road  mileage  of  forty,  composed  of  brick,  wcst- 
rumite,  concrete  and  macadam.  An  expenditure  on  road 
improvements  estimated  at  $75,000  is  contemplated  this  sea- 
son. About  two-thirds  of  the  total  area  of  the  city  is  drained 
by  brick  and  tile  sewers,  with  four  separate  outlets  into  the 
Niagara  River.  Contemplated  extensions  include  two  miles 
of  storm  water  sewers  and  three  miles  of  main  trunk  sewers. 
Garbage  is  collected  in  wagons.  The  source  of  the  water 
supply  is  the  Niagara  River,  the  waterworks  system  com- 
prising two  direct  motor-driven  centrifugal  pumps  of  3,000.- 
000  Imperial  gallons  daily  capacity;  1  triplex  double-ended 
piston  pump  and  one  triplex  plunger  pump  of  3,000,000  and 
2,500,000  imperial  gallons  respectively,  driven  by  hydraulic 
power. 

Ottawa,  Ont. 

The  town  of  Ottawa  was  incorporated  in  1847  and  the 
city  in  1854,  three  years  after  which  it  was  proclaimed  the 
capital  of  the  Dominion  by  Her  late  Majesty  Queen  Victoria. 
In  1807,  the  year  of  confederation,  the  population  was  18,700. 
This  increased  steadily  until  in  1909  it  was  83,360,  while  to- 
day it  is  101,000.  Five  years  ago  the  assessment  was  $76,- 
000,000,  while  in  1914  it  is  over  $130,000,000.  Last  year's  tax 
rate  was  about  19  mills.  The  total  value  of  the  building  work 
carried  out  in  1909  was  $4,500,000,  while  the  1914  estimate  is 
$8,000,000,  the  corresponding  figures  for  municipal  engineer- 
ing work  being  $400,227  (for  1909)  and  $800,000  (1914  esti- 
mate). The  roadway  mileage  for  the  city  of  Ottawa  is  154.29, 
the  classification  being  as  follows:  asphalt,  asphalt  and  stone 
block,  tar  macadam,  tar  macadam  and  stone  block,  stone 
block,  bitulithic,  bitulithic  and  stone  block,  wood  block, 
tarvia  X  (modern  type),  macadam  tar  painted — a  total  of 
thirty-five  miles  of  permanent  pavements,  the  balance  being 
ordinary  macadam  roads.  The  1914  estimated  expenditure 
on  road  work  is  $400,000,  the  greater  part  of  which  sum  will 
be  spent  on  asphalt  roadways.  The  City  Engineer,  Mr. 
Archibald  Currie,  has  prepared  a  report,  upon  placing  all 
streets  within  the  city  in  good  shape  at  a  cost  of  over  three 
million  dollars.  This  report  is  now  in  abeyance.  The  sew- 
erage is  the  combined  system  discharging  into  the  Ottawa 
River.  Disposal  is  by  septic  tank  and  dilution.  The  ex- 
tensions planned  comprise  an  intercepting  sewer  at  a  cost 
of  $100,000.  Garbage  is  collected  under  contract  with  the 
City  Cartage  Company,  of  Ottawa,  and  the  city  has  one 
refuse  destructor  of  the  Heenan-Froude  type.  The  instal- 
lation of  another  destructor  at  the  west  end  of  the  city  is 
contemplated  at  a  cost  of  $50,000.  The  water  supply  is  from 
the  Ottawa  River,  direct  pumping  by  water  and  steam  power 
being  employed.  The  capacity  is  32,000,000  Imperial  gallons 
a  day,  with  2,232,000  gals,  for  the  Hintonburg  district.  There 
are  160  miles  of  water  mains  in  the  city.  The  extensions 
planned  comprise  a  complete  new  water  supply,  possibly 
from  the  Gatineaa  Lakes,  at  an  expenditure  of  eight  million 
dollars,  and  a  distribution  system  at  a  cost  of  approximately 
one  million.  The  electric  light  system  is  to  be  extended  to 
the  Hintonburg  and  Rideau  districts. 

Owen  Sound,  Ont. 

The  city  of  Owen  Sound,  which  received  its  charter  as. 
a  town  as  far  back  as  1857.  has  a  population  of  nearly  13,000 
— an  increase  of  some  2,000  during  the  last  five  years.  The 
assessment  is  placed  at  $6,271,000  and  the  1914  tax  rate  is 
28^   mills.     There  are   ninety  miles  of  macadam   roads   at 
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Owen  Sound,  and  the  expenditure  on  road  work  this  season 
is  estimated  at  $10,000.  The  sewage  is  conveyed  through 
brick  and  tile  sewers  on  the  semi-separate  system  and  is 
discharged  untreated  into  the  bay.  The  garbage  is  collected 
by  carts  and  dumped  on  the  farm  land.  The  city's  water  sup- 
ply is  from  two  gravity  systems,  the  lower  from  springs  and 
the  higher  from  a  spring  creek,  the  maximum  pressures  be- 
ing 70  lbs.  and  104  lbs.  respectively.  Slow  sand  filtration  is 
employed.  A  reservoir,  with  a  capacity  of  5,000,000  Imp. 
gals.,  is  in  use.  ThS  electric  light  system  will  probably  be 
extended  this  season  by  connection  with  the  Hydro-electric 
development  at  Eugenia  Falls. 

Peterborough,  Ont. 

Incorporated  as  a  town  in  1850  Peterborough  received 
its  charter  as  a  city  in  1905.  Its  present  population  of  22,000 
represents  an  advance  in  the  last  five  years  of  over  5,000. 
Its  assessment  for  1914  is  $13,415,464,  against  $11,192,662  five 
years  ago,  and  its  present  tax  rate  is  25  mills.  The  estimated 
value  of  building  work  which  will  be  carried  out  this  season 
is  $550,000,  and  in  addition  the  Engineering  Department  will 
be  responsible  for  the  expenditure  of  $250,000.  The  expendi- 
ture in  the  latter  respect  in  1909  was  $55,000.  The  city's  55 
miles  of  roadways  consist  of  2,300  ft.  of  asphaltic  macadam 
on  concrete  base,  gravel  being  used  over  the  greater  part  of 
the  city.  Tlic  outlay  on  roadways  this  season  will  amount  t<. 
about  $100,000.  The  separate  system  of  sewerage  is  instal- 
led, storm  water  being  carried  to  creek  and  river.  The 
sewage  is  emptied  into  the  Otonabee  River.  An  improved 
system  is  planned,  this  to  consist  of  a  new  trunk  sewer 
costing  $30,000  and  a  sewage  disposal  plant,  comprising  sedi- 
mentation tanks,  sprinkling  filters  and  humus  tanks,  at  a 
cost  of  $110,000.  The  garbage  is  handled  by  contract  and 
disposed  of  in  a  20-ton  Reid  incinerator.  It  is  the  intention 
of  the  city  to  double  the  area  served  during  the  present 
year.  The  water  supply  is  drawn  from  the  Otonabee  River, 
water  being  pumped  directly  into  the  city  mains  by  two 
single-acting  triplex  pumps,  rated  at  2,250,000  gals,  a  day. 
one  pump  of  the  same  type  of  3,000,000  gals,  capacity  and 
one  centrifugal  pump  of  like  capacity,  all  of  which  are  tur- 
bine-driven. Some  ordinary  short  main  extensions  are  con- 
templated for  the  present  year. 

Port  Arthur,  Ont. 

Port  Arthur  was  incorporated  in  1884  as  a  town  and  as  a 
city  in  1907.  Its  population  of  11,646  in  1909  and  18,025  in 
1913  has  grown  to  approximately  21,000  for  the  present  year. 
Its  assessment  has  trebled  in  the  last  four  years,  the  amount 
under  this  read  in  1913  being  $33,443,960.  The  estimated 
value  of  building  this  season  is  $2,600,000,  and  of  engineer- 
ing work,  $1,200,000.  The  city's  roadways  total  76.6  miles, 
classified  as  follows:  paved  streets,  4.4;  rocmac,  2.5;  macadam, 
21.8;  graded  37.9,  the  balance  of  10  miles  being  unpaved.  An 
outlay  of  $200,000  on  road  improvements  is  estimated  for 
the  present  year.  A  partly  combined  system  of  sewerage 
(mostly  separate)  is  in  operation,  the  sewage  emptying  into 
Lake  Superior.  It  is  proposed  to  construct  seven  miles  of 
trunk  sewers,  14.5  miles  of  intermediate  trunk  sewers,  pump- 
ing station  and  disposal  works  at  a  total  cost  of  $2,500,000. 
The  amount  set  aside  for  this  year's  work  is  $200,000  and 
for  lateral  extensions  $80,000.  The  method  of  garbage  col- 
lection is  by  wagons.  The  provision  of  a  destructor  is  con- 
templated. The  source  of  the  water  supply  is  Lake  Superior, 
the  system  in  operation  being  20-in.  intake,  12-in.  force  main. 
lO-in.,  8-in.,  6-in.  and  4-in.  "distributing  mains.  Contemplated 
extensions  of  the  system,  to  cost  $550,000,  are  apportioned 
between  a  duplicate  24-in.  intake  pipe,  duplicate  24-in.  force 
mains  and  duplicate  motor-driven  pumps.  The  electric  light- 
ing system  will  be  extended  by  mains  and  service  lines  at  an 
outlay  of  $55,000. 


St.  Catharines,  Ont. 

This  city  has  a  population  of  16,025  and  its  assessment  l> 
$10,874,000.  The  tax  rate  for  1913  was  22J^  mills.  The 
value  of  building  operations  for  the  year  1914  is  estimated 
at  $1,250,000,  and  the  amount  to  be  expended  by  the  Engi- 
neering Department  will  reach  $350,000.  There  are  twelve 
and  one-half  miles  of  existing  pavements,  classified  as  fol- 
lows:— bitulithic,  5^;  asphalt  block,  i'/i;  asphalt,  V/2;  roc- 
mac, XYi;  brick  block,  1,  and  westrumite  Yi.  The  contemp- 
lated expenditure  on  pavements  this  season  is  $150,000.  The 
city  has  thirty  miles  of  tile  sewers — of  various  sizes  up  to 
:!0-in.  diameter — in  operation,  but  no  disposal  works  are  as 
yet  provided.  Extensions  to.  the  sewer  system  for  1914  are 
estimated  to  cost  $50,000.  Stret  cleaning  and  sprinkling  arc 
managed  by  the  Works  Department,  and  garbage  is  collected 
by  contract  and  disposed  of  on  dumps.  A  concrete  high 
level  bridge  on  Ontario  Street,  consisting  of  thirteen  archer 
of  50  ft.  span,  will  be  completed  this  year  at  an  ultimate  cost 
of  $140,000.  This  is  constructed  as  a  local  improvement,  to 
open  up  a  sub-division  of  about  700  lots.  The  Engineer's 
report  on  a  second  high  level  bridge  across  the  valley  of  the 
old  Welland  Canal,  to  connect  the  heart  of  the  city  with  the 
western  hill  and  the  G.  T.  R.  station,  has  been  approved. 
Mr.  N.  S.  Sprague.  of  Pittsburgh,  Pa.,  has  been  appointed 
consulting  engineer,  and  plans  and  surveys  are  in  progress 
for  the  construction  of  a  reinforced  concrete  viaduct  950  feet 
long.  80  ft.  above  water  level  and  provided  with  a  30-ft.  road- 
way and  two  5-ft.  sidewalks.  The  estimated  cost  of  this 
structure  is  $175,000,  with  an  additional  $60,000  for  cost  of 
right-of-way.  The  bridge  is  expected  to  be  built  in  1915. 
Among  the  sewer  extensions  to  be  planned  this  year  is  a 
system  for  the  Glen  Ridge  sub-division  of  700  lots,  with 
sewage  disposal  works  and  a  relief  sewer  and  duplicated  out- 
let for  the  present  main  outlet  sewer.  The  city  possesses  a 
gravity  system  of  water  supply,  the  source  of  which  is  De- 
cew  Falls.  Extensive  additions  to  the  waterworks  plant  have 
been  decided  on  at  a  total  expenditure  of  over  $50,000,  appor- 
tioned as  follows: — (1)  installation  of  a  sterilization  plant  at 
the  reservoirs,  automatically  controlled  by  a  36-in.  Venturi 
meter,  estimated  to  cost  $5,000;  (2)  the  extension  of  distri- 
bution mains  on  new  streets,  4-in.  to  12-in..  23,000  ft.,  at  a 
cost  of  $33,000;  (3)  service  renewals  and  improvements  on 
streets  to  be  paved.  $4,500;  (4)  new  services  estimated  to 
cost  $7,000;  (5)  improvements  at  reservoirs,  $2,500.  The  city 
is  installing  a  hydro-electric  power  and  lighting  system  at  a 
cost  of  $116,000. 

St.  Thomas,  Ont. 

This  city,  which  received  its  charter  in  1881,  has  increased 
in  population  from  10,000  in  1909  to  17,000  to-day,  its  assess- 
ment having  grown  in  this  period  from  rather  less  than  $7.- 
000,000  to  nearly  $10,000,000.  The  1914  tax  rate  is  22J4  mills. 
The  building  expenditure  this  year  is  estimated  at  $5,000,000 
and  the  engineering  expenditure  at  $80,000,  these  figures  com- 
paring with  an  actual  outlay  of  $4,000,000  and  $60,000  in  1909. 
The  roadway  mileage  is  15;4.  the  classification  being  brick, 
macadam,  westrumite,  tarvia,  concrete  and  gravel.  The  ex- 
penditure on  road  work  this  season  will  be  $40,000.  The 
method  of  sewage  disposal  is  by  septic  tanks.  The  city  ob- 
tains its  water  supply  from  springs. 

Stratford,  Ont. 

Incorporated  in  1858  as  a  town  and  in  1885  as  a  city 
Stratford  has  increased  in  population  from  14,500  five  years 
ago  to  17,000  to-day  when  its  assessment  is  $9,900,000.  The 
tax  rate  is  about  25  mills.  The  building  programme  for  1914 
is  estimated  at  $7,000,000.  while  an  expenditure  of  $125,000  is 
contemplated  by  the  Engineering  Department.  The  city  has 
.65  miles  of  roadways,  which  are  of  clay  and  gravel,  macadam, 
asphalt  block,  brick,  westrumite,   taralithic  and   tarvia,  and 
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$40,000  has  been  set  aside  for  road  improvements  tliis  sea- 
son. There  are  combined  and  separate  systems  of  sewerage. 
The  sewage  is  handled  by  septic  tanks  and  sprinkling  filters. 
Sedimentation  tanks  are  to  be  provided  at  an  estimated  out- 
lay of  $25,000.  The  garbage  is  collected  by  private  contract 
and  burned.  A  systematic  city  collection  and  the  provision 
of  an  incinerator  are  planned.  The  River  Avon  and  artesian 
wells  are  the  source  of  the  water  supply,  which  is  distributed 
through  the  mains  by  electrically-driven  and  steam  auxiliary 
pumps.  Mechanical  filters  are  in  operation.  The  extension 
of  the  latter  are  contemplated.  An  improved  system  of  elec- 
tric lighting,  involving  an  expenditure  of  $20,000,  is  planned. 

Toronto,  Ont. 

Toronto — which,  being  interpreted,  means  "A  Place  of 
Meeting" — became  a  town  in  1817  and. a  city  in  18;i4.  The 
population  returns  are  interesting.  In  1851  the  population 
was  30,775;  in  1856,  45,000;  in  1871,  56,000;  in  1881,  86,415;  in 
1891,  144,000;  in  1901,  231,58;i;  in  1910,  325,303,  and  to-day, 
445,575.  In  1871  the  realty  value  was  $22,037,470,  a  figure 
which  had  increased  by  1881  to  more  than  $42,000,000.  Com- 
ing down  to  more  recent  times  the  assessment  in  1909  was 
$227,800,000,  while  for  1914  it  is  placed  at  $516,489,032.  The 
building  estimate  for  1914  is  $27,000,000,  while  the  expenditure 
in  1909  was  rather  more  than  $18,000,000.  The  outlay  upon 
the  various  engineering  enterprises  of  the  Works  Department 
this  season  will  be  nine  million  dollars,  practically  treble  the 
amount  expended  five  years  ago.  The  city  has  336.47  miles 
of  paved  and  185.00  miles  of  unpaved  roads,  a  total  of  521.53. 
The  roadway  classification  is  as  follows:  cedar  block,  4.19 
miles;  asphalt,  183.80  miles;  asphalt  block,  6.51  miles;  wood 
on  concrete,  .77  miles;  macadam,  40.31  miles;  bitulithic,  42.17 
miles;  brick,  28.11  miles;  gravel,  11.54  miles;  concrete,  8.61 
miles,  and  asphaltic  concrete,  1.23  miles.  The  expenditure 
on  road  work  this  season  is  estimated  at  nearly  four  mil- 
lion dollars.  The  sewerage  is  the  combined  system,  the 
mains  varying  in  size  from  9  in.  to  12  ft.  in  diameter.  Upon 
the  completion  of  the  trunk  sewer  system  all  the  sewage  will 
be  diverted  to  the  sewage  disposal  works,  which  consist  of 
sedimentation  tanks,  pumping  and  chlorinating  plants.  The 
sludge  is  pumped  from  the  sedimentation  tanks  into  a  fenced 
enclosure  in  the  immediate  neighborhood.  The  effluent,  after 
being  chlorinated,  passes  by  gravitation  into  Lake  Ontario. 
Storm  overflow  sewers  are  now  under  construction  at  a  cost 
of  approximately  $1,600,000,  these  having  their  outlets  at  the 
waterfront.  In  the  way  of  extensions  to  the  sewerage,  a 
system  of  sanitary  and  surface  drain  sewers  have  been  re- 
commended for  the  recently  annexed  districts  in  the  northern 
section  of  the  city  at  an  estimated  cost  of  five  million  dol- 
lars. The  garbage  is  collected  by  carts  and  deposited  on 
dumps.  Two  temporary  incinerators  are  in  course  of  con- 
struction and  a  combined  reduction  and  incineration  plan', 
is  recommended  at  a  cost  of  approximately  $720,000.  The 
city  derives  its  water  supply  from  Lake  Ontario,  the  water 
being  brought  by  gravitation  from  two  intakes  and  inter- 
cepted at  the  Island,  where  it  is  subjected  to  filtration  Ijy  the 
slow  sand  process.  The  waterworks  extensions  comprise  the 
addition  of  a  mechanical  filtering  plant  with  a  daily  capacity 
of  60,000,000  Imperial  gallons,  at  an  estimated  cost  of  one 
million  dollars,  together  with  an  84-in.  pipe  to  tunnel  shaft  at 
a  cost  of  $600,000;  also  extensions  to  the  main  pumping  sta- 
tion to  cost  $360,000  and  to  the  high  level  pumping  station 
at  a  cost  of  $250,000,  making  a  total  expenditure  of  .$2,210,000. 
A  duplicate  waterworks  plant  at  the  eastern  section  of  the 
city  is  also  proposed  at  a  cost  of  $5,400,000. 

Windsor,  Ont. 

Incorporated  as  a  town' in  1854,  Windsor  received  iti 
city  charter  in  1892.  Its  growth  is  emphasized  by  the  fact 
that  its  population  increased  from  12,950  in  1902  to  16,142  in 
1909,   and   to  22,080   in   1913.     The  population   estimated   for 


the  present  year  is  upwards  of  25,000.  The  assessment  last 
year  was  over  twenty-one  millions,  while  for  1910  it  was 
rather  less  than  twelve  millions,  building  progress  is  indi- 
cated by  the  following  returns:— 1909,  $423,885;  1911,  $739.- 
515;  1912,  $988,063;  1913,  $1,048,975.  During  the  first  thrce 
months  of  the  present  year  the  building  permits  totalled 
nearly  a  quarter  of  a  million  dollars  and  the  estimate  for 
the  twelve  months  is  $1,500,000.  The  total  expenditure  on 
street  paving  and  curbs,  including  renewals,  is  in  the  neigh- 
borhood of  $850,000,  the  191:!  outlay  having  been  $225,000.  ' 
The  city  has  about  thirty  miles  of  pavements,  principally  con- 
crete and  asphalt  block.  The  estimated  expenditure  on 
paving  this  year  is  over  $250,000.  To  date  about  $150,000 
has  been  spent  on  silex  stone  walks.  The  expenditure  for 
walks  this  year  will  be  about  $40,000.  The  total  spent  to 
date  on  sewers  (mainly  brick)  is  approximately  $600,000,  oi 
which  there  was  an  expenditure  of  $185,000  last  year.  The 
estimated  expenditure  on  sewer  work  during  1914  is  up- 
wards of  $175,000.  The  garbage  is  collected  by  the  city  and 
is  at  present  destroyed  in  a  Walkerville  incinerator,  which 
has  a  capacity  of  25  tons  in  twelve  hours.  The  water  system 
is  direct  from  the  River  Detroit.  Last  year  extensions 
thereto  comprised  a  new  intake  and  pumping  plant.  The 
1914  extensions  will  consist  of  mains,  valves,  hydrants  and 
specials  at  a  cost  of  some  $50,000.  At  present  the  Hydro- 
electric Commission  are  carrying  on  active  work  in  antici- 
pation of  furnishing  the  city  with  hydro-electric  power  about 
July  1st.  The  announcement  of  the  location  of  the  United 
States  Steel  Corporation's  plant  at  Ojibway  is  giving  the 
constructional  activities  of  Windsor  a  decided  impetus. 

Woodstock,  Ont. 

Incorporated  as  a  town  in  1850  and  as  a  city  in  1901, 
Woodstock  has  advanced  in  population  from  9,600  five  years 
ago  to  10,154  to-day.  The  city's  assessment  at  the  present 
time  is  $4,804,920  and  its  tax  rate  22  mills.  The  building 
programme  this  season  is  estimated  to  total  in  value  $250,- 
000  and  the  Engineering  Department  proposes  to  expend 
$11,000  this  year — principally  on  sidewalks,  sewers  and  mac- 
adam streets.  Of  the  thirty  miles  of  roads  practically  all  are 
of  macadam  construction,  half  a  mile  being  paved  with  brick 
The  sum  of  $5,000  has  been  set  aside  for  road  improvements 
during  1914.  The  sewerage  is  the  combined  system,  with 
storm  overflow,  the  method  of  disposal  being  septic  tanks 
and  filtration.  Extensions  to  the  system  are  projected  at  an 
estimated  cost  of  $3,000,  divided  equally  between  the  con- 
struction of  a  storm  sewer  aiid  laterals.  The  city  garbage  is 
collected  by  contract  and  dumped.  The  water  supply  is 
from  springs  four  miles  distant.  The  pumping  system  is 
electrically-driven.  Extensions  to  the  electric  lighting  plant 
amounting  to  $10,000  have  been  planned. 
(For  Part  II — Ontario  Towns,  Manitoba,  etc. — See  next  issue.) 


Sir  Thos.  Shaughnessy,  president  of  the  C.  P.  R.,  formally 
opened  the  great  irrigation  dam  of  the  C.  P.  R.  at  Bassano. 
Alta.,  on  April  28.  The  Bassano  Jam  is  said  to  be  the  largest 
in  the  world,  it  being  longer  even  than  the  great  Assouan  dam. 


It  is  estimated  by  Mr.  Norman  L.  Harvie,  secretary  of 
the  railways  l)ranch,  that  700  miles  of  railway  should  be  con 
structed  in.  .Mberta  this  season.  It  appears  that  over  $11,- 
000,000  is  available  in  Alberta  this  year  for  construction  of 
railways  guaranteed  by  the  provincial  government.  Th'- 
work,  which  will  probably  be  undertaken  this  year,  include-; 
75  miles  on  the  Peace  River  branch,  100  miles  on  the  Edmon- 
ton, Dunvegan  &  B.  C.  line,  120  miles  on  the  .\lberta  and 
Great  Waterways  road.  100  miles  from  Oliver  to  St.  Paul  de 
Metes,  175  miles  from  Calgary  to  Pincher  Creek,  C.  N.  R  , 
together  with  about  200  miles  of  steel  which  should  be  laid 
this  year  on  C.  N.  R.  lines  already  graded  in  Southern  Alberta. 
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The    Evolution    of   Sewage    Disposal 

Methods  in  Canada 


By  T.  Aird  Murray, 

DUHiliNG  the  last  six  or  seven  years  "sewage 
disposal"  has  become  an  important  and  niiicli- 
talked-of  problem  in  Canada,  but  even  at  this 
date,  in  spite  of  the  advertising  which  tlie  sub- 
ject has  iiad  from  tiie  action  of  the  provincial  and  other 
health  authorities,  very  few  people  api)car  to  have  any 
but  a  hazy  knowledge  of  what  the  problem  really  calls 
for. 

Those  who  are  connected  with  municipal  govern- 
ment are  recognizing  that  a  new  factor  is  rapidly  deve- 
loping in  civic  administration  and  that  the  construc- 
tion of  sewers  can  no  longer  be  accompanied  by  the 
simple  and  economic  expedient  of  discharging  the  raw 
sewer  contents  into  the  nearest  natural  drainage  loca- 
tion which  presents  itself.  Works  of  sewage  disposal 
are  being  demanded  by  most  provincial  health  authori- 
ties before  legal  sanction  can  be  obtained  for  raising 
money  by  debentures  for  constructing  new  sewers,  and 
in  many  cases  communities  are  being  notified  that  they 
will  be  required  to  install  sewage  disposal  works  in 
connection  with  several  systems  of  old  standing.  As 
a  rule  the  layman  has  some  difficulty  in  mentally  ma- 
terializing exactly  what  this  demand  means,  not  only 
with  reference  to  cost  and  construction,  but  more  par- 
ticularly as  to  what  one  can  reasonably  be  expected  to 
do  with  sewage  in  order  to  produce  satisfactory  re- 
sults. 

The  Meaning  of  Sewage  Disposal 

The  term  "sewage  disposal"  has  come  to  mean 
something  more  than  the  mere  disposing-  of  sewage. 
It  implies  that  some  method  of  treatment  is  included 
by  which  the  disposal  of  sewage  shall  not  be  accom- 
panied by  any  nuisance  either  to  the  community  pro- 
ducing the  sewage  or  to  any  neighbouring  community 
which  may  be  affected  by  the  disposal,  in  brief,  "sew- 
age disposal"  implies  the  construction  of  certain  works 
calculated  to  alter  the  original  character  of  the  raw- 
sewage,  either  by  weakening  it  or  changing  its  chemi- 
cal character. 

Sewage  represents  practically  the  water  supply  of  a ' 
community  after  it  has  been  used  for  cleaning  purposes, 
flushing  and  carrying  away  the  major  portion  of  human 
and  animal  waste  products.  Sewage,  therefore,  chiefly 
consists  of  water,  but  the  water  contains  varying 
amounts  of  organic  matter  in  the  form  of  suspended 
solids — solids  in  solution,  and  as  chemical  compounds, 
mineral  matters  and  also  numerous  forms  of  bacteria, 
many  of  which  are  connected  with  specific  diseases 
capable  of  transmitting  infection.  The  development 
of  the  "water  carriage  system"  by  means  of  under- 
ground sewers  for  the  removal  of  sewage,  or  "domes- 
tic drainage"  entailed  the  concentration  of  sewage  at 
the  lowest  topographical  elevations,  generally  repre- 
sented by  a  water-course  or  lake.  Thus  the  custom 
developed  in  Canada,  as  elsewhere,  of  utilizing  water- 
courses and  lakes  for  the  reception  and  disposal  of 
sewage.  The  organic  contents  of  .sewage  commence 
more  or  less  rapidly  to  change  in  character  immediately 
they  are  mixed  with  water.     Ry  processes  known  as 
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putrefaction,  fermentation  and  oxidation,  the  organic 
matters  in  sewage  are  gradually  resolved  into  their  ele- 
mentary mineral  constituents.  The  process  of  change 
from  organic  to  inorganic  takes  place  partly  in  the 
sewers  and  more  particularly  in  the  water-course  or 
Ijody  of  water  eventually  receiving  sewage.  When  the 
proportion  of  water  to  organic  matter  is  below  a  cer- 
tain volume,  foul  odors  from  liberated  gases  result 
from  putrefactive  processes.  Putrefactive  processes, 
however,  do  not  take  place  where  there  is  a  sufficient 
dilution  of  water  to  provide  enough  dissolved  oxygen 
to  o.xidize  the  organic  matters. 

Wlien  dead  or  effete  organic  matter  is  mixed  with 
water,  the  dissolved  oxygen  present  in  the  water  is 
gradually  absorbed  and  not  until  it  is  absorbed  does 
putrefaction  take  place.  Domestic  sewage  entering  a 
stream  does  not  poison  fish,  but  the  sewage  maj'  be  of 
such  a  volume  as  compared  to  the  stream  that  the  dis- 
solved oxygen  is  used  up  and  fish  life  made  impos- 
sible. The  process  of  sewage  putrefaction  taking  place 
in  a  stream  may  render  that  stream  as  objectionable  as 
an  open  sewer — foul-smelling,  void  of  fish  life,  abhor- 
ent  and  dangerous  to  cattle,  and  generally  providing 
a  nuisance  very  apparent  to  the  senses.  The  same  ap- 
])arent  nuisance  may  arise  even  when  sewage  is  dis- 
charged into  a  large  body  of  water,  when  tlie  sewage 
is  concentrated  in  a  stagnant  dock,  bay  or  portion  of 
the  body  of  water  not  subject  to  currents  or  any  cause 
producing  dispersion.  It  is  safe  to  say  that  Lake  On- 
tario is  capable  of  oxidising  the  organic  matter  of  the 
sewage  of  many  millicjn  people,  but  it  is  not  safe  to  say 
that  Lake  Ontario  can  be  utilized  for  that  purpose,  but 
only  probably  a  very  small  area  of  the  lake  contiguous 
to  the  location  of  the  point  of  sewage  discharge.  It  is 
apparently  very  difficult  to  dispose  or  mix  a  volume  of 
sewage  with  a  large  volume  of  water.  The  author  has 
found  areas  of  sewage-polluted  water  almost  intact 
with  lines  of  demarcation  ten  or  twelve  miles  from  To- 
ronto Bay.  It  is  more  practical,  at  times,  to  disperse 
or  mix  sewage  to  the  point  of  desirable  dilution  in  a 
flowing  river  than  in  a  lake. 

The  Esthetic  and  Sanitary  Nuisance 

The  obvious  nuisance  due  to  odors,  etc.,  from  putre- 
factive processes  when  sewage  is  mixed  with  water  is 
not  the  only  or  even  the  most  important  one.  The 
study  by  bacteriologists  of  sewage-polluted  waters  has 
proven  beyond  all  doubt  that  the  infective  bacteria 
which  accompany  sewage  will  continue  in  water  long 
after  the  organic  matter  has  apparently  disappeared, 
and  may  be  present  even  when  the  water  appears  as 
pure  and  sparkling  as  a  glass  of  spring  water.  It  is  a 
demonstrated  fact  that  the  organic  matter  in  the  Buf- 
falo sewage  is  mineralized  in  the  passage  down  the 
Niagara  River  to  the  mouth,  but  that  the  water  re- 
mains infected  with  colon  bacilli. 

The  question  of  nuisance  is  a  two-fold  one.  That 
which  is  apparent  to  the  senses  may  be  termed  "esthe- 
tic" and  the  other  "sanitary,"  the  latter  having  a  direct 
relation  to  health  and  the  transmission  of  disease.  If 
must  be  apparent  that  the  amount  and  character  of  any 
sewage  treatment  may  be  subject  to  either  or  both  of 
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ilic  above  factors  of  nuisance.  In  the  case  of  discharg- 
ing sewage  into  tidal  waters,  neither  of  the  above  fac- 
tors may  apply.  In  the  case  of  a  small  stream  receiv- 
ing sewage  the  water  of  which  is  not  afterwards  used 
for  domestic  purposes,  the  esthetic  nuisance  may  be 
the  only  one  requiring  attention.  On  the  other  hand, 
with  a  large  river,  the  proportion  of  dilution  may  be 
sufficient  to  obviate  any  esthetic  nuisance,  but  the 
sanitary  nuisance  may  be  of  a  very  grave  and  import- 
ant character  as  in  the  case  of  the  Niagara,  the  Ottawa, 
St.  Lawrence,  Saskatchewan  and  other  large  rivers, 
which  are  utilized  for  domestic  water  supply. 

Sewage  Disposal  With  Reference  to  Canadian 
Conditions 

The  amount  and  even  character  of 'sewage  treat- 
ment is  not  by  any  means  a  fixed  factor  of  general  ap- 
plication. There  is  no  one  defined  complete  system  of 
sewage  disposal  which  is  the  only  or  the  best  system 
capable  of  general  adoption.  Sewage  treatment  can- 
not be  unified  in  the  form  of  an  exact  machine,  subject 
to  exact  cost  per  capita  either  for  capital  or  operation 
charges.  A  system  of  a  particular  character  may  be 
efficient  under  certain  conditions  meeting  certain  de- 
fined requirements,  however,  allowing  different  condi- 
tions and  requirements,  the  same  system  may  be  either 
efficient  or  a  wanton  waste  of  money.  Local  condi- 
tions, character  of  sewage  with  reference  to  trade  efflu- 
ents, etc.,  amount  of  treatment  required,  character  of 
stream  or  body  of  water  receiving  the  sewage,  topo- 
graphy, locality  and  site  for  works  are  all  determining 
factors  upon  the  choice  of  any  particular  method  and 
amount  of  treatment.  It  is  not  surprising  then  to  find 
that  the  layman  is  at  some  trouble  in  arriving"  at  an 
understanding  as  to  what  sewage  disposal  really 
means.  The  elasticity  of  method  with  reference  to 
meeting  varying  requirements  is  the  reason  for  this 
branch  of  engineering  being  specialized  and  confined 
to  the  judgment  of  experts  trained  particularly  in  the 
work.  It  is  difficult  to  estimate- the  proportionate  value 
of  chemical  and  engineering  knowledge  required  in 
order  to  produce  an  efficient  system  of  sewage  dis- 
posal to  meet  any  one  set  of  special  requirements.  Cer- 
tain it  is,  however,  that  the  chemist  has  done  much  of 
late  years  to  explode  many  unsound  theories  and  put 
the  subject  upon  a  more  scientific  and  certain  founda- 
tion. The  research  and  experimental  work  which  is 
being  done  by  many  of  the  health  officers  and  chem- 
ists connected  with  the  provincial  government  of  Can- 
ada is  having  its  effect  already  in  producing  a  very 
advanced  and  efficient  class  of  work  compared  with  the 
old,  so-called,  "septic  tank,"  which  up  to  within  a  few 
years  ago  was  considered  by  engineers  and  the  people 
generally  as  the  whole  tiling  in  sewage  disposal. 

The  Canadian  Society  of  Civil  Engineers  appointed 
a  committee  in  1910  to  investigate  the  question  of 
"sewage  disposal"  with  reference  to  the  pollution  of 
lakes  and  streams  in  Canada,  and  a  report  was  sub- 
mitted at  the  Annual  Meeting  in  1911.  The  Committee 
addressed  a  list  of  questions  to  Z27  places  in  all,  with 
the  result  that  the  Maritime  Provinces,  Quebec  and 
Manitoba  reported  no  sewage  disposal  plants.  British 
Columbia  reported  one  place  with  septic  tank  treat- 
ment. Ontario  reported  nine  places  with  septic  tank 
treatment  only,  four  with  septic  tanks  and  bacteria 
beds,  one  intermittent  sand  filter,  and  one  with  treat- 
ment on  land.  Saskatchewan  and  Alberta  each  re- 
jiorted  one  place  with  septic  tanks  and  a  few  places 
at  which  modern  processes  were  contemplated  at  an 


early  date  or  actually  under  construction.  Since  1910, 
Alberta,  Saskatchewan  and  Ontario  have  seen  the  com- 
pletion of  several  up-to-date  completed  sewage  dis- 
posal works  "and  several  other  works  are  under  con- 
struction or  are  proposed  at  the  present  time. 

It  may  be  taken  that  public  opinion  in  Canada  is  in 
line  with  reference  to  the  advisal)ility  of  non-infection 
of  inland  waters  with  sewage  bacteria.  Several  re- 
markable typhoid  epidemics  occuring  in  cities  and 
towns  within  the  last  few  years  have  been  demon- 
strated to  result  directly  from  the  use  for  domestic 
purposes  of  sewage-polluted  water.  Montreal,  Ottawa, 
Toronto,  Fort  William  and  Sarnia  have  suffered  ter- 
ribly in  the  past,  while  the  death  rate  per  100,000  from 
typhoid  throughout  the  Dominion  has  been  about  six 
times  greater  than  in  Great  Britain.  The  use  of  cal- 
cium hypochlorite  during  the  last  three  or  four  years 
in  connection  with  many  known  polluted  water  sup- 
plies has  done  a  great  deal  to  reduce  typhoid.  At  the 
same  time  there  appears  to  Ije  a  general  feeling  of  e.x- 
asperation  that  the  use  of  chemicals  should  be  neces- 
sary in  order  to  provide  safe  water  supplies.  That 
"prevention  is  better  than  cure"  is  a  sound  axiom  and 
will  always  be  a  popular  one.  Wherever  provincial 
l)oards  of  health  have  taken  up  the  subject  of  preven- 
tion of  pollution  of  water  supplies  with  sewage,  their 
efforts  have,  generally,  been  popular  with  the  public. 
In  cases,  however,  of  inter-provincial  and  international 
waterways,  provincial  governments  have  met  with  a 
difficulty  in  administering  laws  regulating  pollution. 
For  instance,  the  laws  with  reference  to  the  restraint 
of  sewage  pollution  are  much  more  effective  in  Ontario 
than  in  Quel)ec.  Ontario  can  finly  administer  on  one 
side  of  the  Ottawa  River,  the  other  side  ijeing  con- 
trolled by  Quebec.  In  connection  with  our  interna- 
tional boundary  waters,  towns  and  cities  on  the  Cana- 
dian side  hesitate  to  spend  money  in  sewage  treatment 
works  unless  there  is  some  guarantee  that  the  towns 
and  cities  on  the  American  side  follow  suit. 

Evidence  that  popular  opinion  is  directed  to  the 
above  conditions  is  apparent  in  the  fact  that  the  Par- 
liament at  Ottawa  are  directing  their  attention  to  the 
framing  of  Dominion  legislation  calculated  to  prevent 
the  pollution  of  interprovincial  rivers,  while  the  "In- 
ternational Waterways  Committee"  have  been  asked 
by  their  respective  governments  to  advise  as  to  what 
measures  should  be  taken  jointly  to  prevent  the  pollu- 
tion of  boundary  waters.  It  is  understood  that  a  large 
amount  of  evidence  is  being  collected  which  points  to 
the  necessity  of  immediate  action,  and  municipalities 
may  anticipate  with  certainty  that  it  will  shortly  be- 
come a  civic  crime  to  utilize  inland  waterways,  such  as 
streams,  rivers  and  lakes,  for  the  purpose  of  sewage 
purification.  In  the  great  majority  of  cases,  sewage 
will  have  to  be  treated  not  only  to  obviate  the  esthetic 
nuisance,  but  further  to  eliminate  or  destroy  the 
sewage  bacteria.  The  statement  that  cities  and  towns 
may  filter  and  chlorinate  water  supplies  will  not  serve 
as  an  answer  to  the  general  demand  for  prevention  in 
the  first  instance,  because  it  will  always  be  impossible 
to  filter  and  chlorinate  all  water  supplies  taken  by  in- 
dividual farmers,  used  for  stock  and  dairy  farming 
purposes,  used  by  the  summer  cottages  and  the  lake  or 
river  floating  population.  It  is  an  indisputable  asser- 
tion that  if  the  domestic  sewage  which  now  discharges 
by  means  of  underground  sewers  direct  into  streams, 
rivers  and  lakes  without  any  form  of  treatment  were 
treated  to  the  extent  of  the  elimination  and  destruc- 
tion of  the  sewage  bacteria,  at  least  fifteen  hundred  lives 
could  be  saved  annually  in    Canada    from    death    by 
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typhoid  alone  and  this  only  entails  cutting  the  typhoid 
death-rate  by  one-half,  yet  practically  leaving  it  double 
that  of  Great  Britain. 

British  and  Canadian  Conditions  Compared 

The  elimination  of  sewage  bacteria  or  the  preven- 
tion of  the  "sanitary  nuisance"  is  of  more  importance  in 
Canada  than  in  Great  Britain,  and  British  methods  of 
"sewage  disposal"  are  only  partly  applicable  to  this 
country.  In  Great  Britain,  water  supplies  are  not  gen- 
erally taken  from  sewage-polluted  sources,  but  from 
upland  surface  collecting  areas  devoid  of  population. 
The  chief  purpose  of  sewage  disposal  in  Great  Britain 
is  to  avoid  the  esthetic  nuisance  and  to  preserve  fish 
life.  The  chief  purpose  of  sewage  disposal  in  Canada 
is  to  avoid  the  sanitary  nuisance  and  to  preserve  our 
water  supplies  as  pure  as  pt)ssible  from  sewage  infec- 
tion. Canada  is  dependent  upon  its  lakes  and  rivers  to 
a  great  extent  for  water  supply.  Continued  droughts, 
comparatively  speaking  low  average  rain  precipitation, 
hot  sunshine  in  the  summer  months  tending  to  algae 
growths  in  impounded  waters,  ice  covering  in  winter 
retaining  the  gas  products  of  decaying  vegetable 
growth,  are  all  factors  which  put  our  water  supply 
conditions  on  an  entirely  different  footing  from  those 
of  Great  Britain,  and  in  many  cases  dictate  a  method 
of  sewage  treatment  in  advance  of  that  generally  ac- 
cepted in  Great  Britain.  For  example,  the  rivers 
"Don"  and  "Ilumber,"  near  Toronto,  with  their  exten- 
sive water-sheds  would  be  large  rivers  in  Great  Britain, 
with  its  generally  impervious  surface  strata  and  high 
average  rain  precipation.    These  rivers  with  their  large 


collecting  surfaces  would  lorni  ideal  catchment  areas 
for  the  impounding  of  water,  which  under  liritish  cli- 
matic conditions  would  varv  only  slightly  in  temi)era- 
ture  and  show  decided  improvement  in  the  quality  of 
the  water  the  longer  it  was  stored,  allowing  of  sedi- 
mentation and  exposure  to  the  oxygen  of  the  atmos- 
phere. But  practically  only  during  the  spring  freshets 
and  melting  of  the  snow  and  ice  is  there  any  water  to 
speak  of  flowing  in  these  rivers.  During  the  summer 
months  they  are  practically  a  succession  of  stagnant 
pools,  the  summer  rains  being  absorbed  by  the  friable 
sandy  soil  of  the  uplands  and  never  reaching  the  river 
courses.  It  is  for  the  above  and  other  reasons  that 
Toronto  cannot  depend  upon  its  water  shed  to  the 
north  for  water  supply,  but  must  utilize  Lake  On- 
tario water,  which  in  turn  receives  the  sewage  of  its 
whole  population.  Toronto  is  face  to  face  with  the 
problem  of  destroying  the  sewage  bacteria  before  the 
sewage  enters  the  Lake. 

Chief  Features  of  Sewage  Disposal 

Sewage,  as  has  been  stated,  is  water  containing 
organic  solids  in  suspension,  organic  matter  in  liquid 
form  either  as  a  solution  or  chemical  compound,  and 
sewage  bacteria.  There  are  thus  three  distinct  classes 
of  objectionable  ingredients  in  sewage  each  of  which 
requires  a  separate  character  of  treatment,  viz.,  organic 
solids,  organic  liquid  and  bacteria.  If  the  sewage  is 
allowed  to  enter  a  lake  or  a  slow  running  stream,  a 
large  proportion  of  the  solids  settle  by  gravity  to  the 
bottom,  where  it  gradually  rots,  a  proportion  of  the 
solids    floating   to   the    surface.     The    liquid   organic 


Sludge  uparator  tanks,  Weston,  Onl.    One  unit  empty. 


Sludge  separator  tanks,  Weston,  Ont    One  unit  fulL 
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matter  gradually  mixes  with  the  water  and  is  oxidized 
if  sufficient  dissolved  oxygen  is  present ;  otherwise  it 
sets  up  putrefactive  conditions.  The  sewage  bacteria 
gradually  die  out,  but  may  maintain  their  vitality  for 
several  weeks.  Essentially  sewage  treatment  is  in  line 
with  the  first  two  of  the  above  processes.  Tiie  solids 
are  separated  by  gravity  and  the  liquid  organic  matter 
is  oxidized.  The  bacteria,  however,  are  not  allowed  to 
die  at  their  leisure,  but  are  eliminated  by  disinfection. 
The  resultant  liquid,  freed  from  solids,  incapable  of 
further  putrefaction  and  free  of  sewage  bacteria,  may 
then  be  turned  into  a  stream  or  lake  with  impunity. 
The  trouble  in  the  past  has  been  how  to  efficiently  ob- 
tain the  desired  result  without  nuisance,  and  without 
too  great  a  cost  commensurate  with  the  results. 

The  Septic  Tank 

The  old  'septic  tank"  has  suffered  more  from  exag- 
gerated claims  which  engineers  put  forward  with  refer- 
ence to  its  supposed  capabilities  than  it  should  have 
done  if  its  limitations  had  been  thoroughly  understood. 
A  septic  tank  is  nothing  more,  and  can  be  nothing 
more,  than  a  tank  or  receptacle  in  which  the  suspended 
solids  in  part  settle  to  the  base  of  the  tank  and  in  part 
float  upon  the  surface.  The  tank  in  its  operation  did 
not  oxidize  the  organic  matters  in  solution,  or  so 
change  the  liquid  sewage  to  an  extent  to  obviate  the 
esthetic  nuisance  attending  its  final  discharge.  The 
sewage  bacteria  were  iiot  eliminated,  and  under  the 
most  favorable  conditions  the  discharge  remained 
sewage,  in  most  cases  providing  foul  odors  which  were 
not  even  appreciable  with  the  fresh  sewage  entering 
the  tank. 

The  original  claim  by  the  patentees  of  the  septic 
tank  was  simply  that  the  organic  solids  retained  by 
gravity  in  the  tank,  if  allowed  sufficient  time,  would 
by  a  putrefactive  process  rot  to  the  extent  of  elimina- 
tion, and  thus  the  visible  matters  in  sewage  could  auto- 
matically be  dealt  with.  This  claim,  however,  has  been 
only  partially  met  in  practice  to  the  extent  of  about 
twenty  to  thirty  per  cent,  elimination  of  the  retained 
solids.  The  septic  tank  has  proven  itself  an  inefficient 
machine  for  even  the  purpose  for  which  it  was  de- 
signed. On  the  other  hand,  the  principle  of  its  action 
upon  solids  is  the  basic  principle  of  the  newest  type 
of  sewage  settling  tanks.  , 

Upon  the  publication  of  "The  Fifth  Report  of  the 
Royal  Commission  on  Sewage  Disposal,"  in  which 
the  limitations  of  the  septic  tank  were  precisely  dem- 
onstrated, it  became  apparent  that  the  failure  of  the 
tank  as  a  separator  of  suspended  solids  lay  in  the 
principle  of  construction,  by  which  the  settled  solids 
while  undergoing  putrefaction  were  constantly  in  con- 
tact with  the  fresh  flowing  sewage,  and  that  if  the 
solids  immediately  upon  settlement  could  be  removed 
from  the  settling  basin  to  a  separate  tank  many  of  the 
inherent  objections  to  the  septic  tank  could  be  ob- 
viated. 

The  Modern  Sludge  Separator  Tank 

I'he  old  septic  tank  is  really  the  father  of  the  mod- 
ern "Sludge  Separator  Tank"  or  "Two-Storey  Tank," 
as  it  is  sometimes  called,  the  solids  of  the  sewage  be- 
ing retained  and  allowed  to  rot  by  the  natural  process 
of  putrefaction.  Drs.  Travis,  of  England,  and  ImhofT, 
of  Germany,  were  among  the  first  to  introduce  "Sludge 
Separator  Tanks"  in  Europe,  while  Rudolph  Hering 
has  taken  the  matter  up  very  strongly  in  the  United 
States.  The  first  "sludge  separator  tank"  on  the  two- 
storey    principle    installed    in    Canada    was    designed 
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by  the  author  in  1910  for  the  city  of  Lethbridge,  Alta. 
1  he  principle  of  the  "Sludge  Separator  Tank"  is  now 
generally  accepted  by  engineers  and  health  authorities 
as  an  efficient  machine  for  the  retention  and  treatntent 
of  the  suspended  .solids  in  sewage. and  although  the 
construction  lends  itself  to  variety  in  design  in  minor 
points,  the  principle  of  immediate  removal  of  the  pre- 
cipitated solids  to  a  separate  chamber  and  from  con- 
tact with  the  continuous  flowing  fresh  sewage  is  com- 
mon to  all. 

One  of  the  illustrations  shows  a  plan  and  section  of 
an  improved  "sludge  separator  tank"  of  the  rectangular 
type,  representing,  generally,  the  design  now  adopted 
by  the  author.  The  unit  consists  of  duplicate  settling 
basins  capable  of  dealing  with  the  sewage  of  from 
three  to  four  thousand  jpopulation.  The  sewage  is 
shown  to  enter  first  a  chlorine  treatment  chamber 
from  which  it  is  conveyed  by  feed  pipes  to  an  inlet 
channel  baffled  by  a  submerged  weir.  The  weir  is  car- 
ried along  the  full  length  of  the  tank  and  the  flow  is 
directed  across  the  narrow  width  of  the  tank  to  an 
outlet  channel  near  the  centre.  The  cross  section 
through  the  tank  A  to  B  shows  the  submerged  weir, 
outlet  baffle  or  scum  board,  and  outlet  channel,  to- 
gether with  the  triangular  section  used  as  a  settling 


Sprinkling  filter,  Weston,  Ont. 

basin.  The  velocity  of  the  sewage  flow  is  reduced  to 
almost  quiescence  in  its  passage  through  the  settling 
basin.  The  settling  solids  pass  through  the  opening 
at  the  base  of  the  settling  chamber  into  the  separate 
sludge  storage  area,  which  is  common  to  both  settling 
basins.  The  sludge  storage  area  is  open  to  the  sur- 
face for  the  whole  length  of  the  tank  to  a  width  of 
about  two  feet  six  inches  providing  ventilation  and 
control.  The  cubic  area  for  sludge  storage  is  equal  to 
about  four  months'  collection  of  solids,  this  being  con- 
sidered a  sufficient  length  of  time  to  allow  of  thor- 
ough putrefaction.  During  the  process  of  putrefac- 
tion, the  gases  or  products  cannot  come  into  contact 
with  the  fresh-flowing  liquid  sewage.  The  solids  arc 
periodically  removed  from  the  tank  by  opening  the 
valve  shown  and  the  pressure  due  to  the  head  of  water 
in  the  tank  above  the  sludge  outlet  forces  the  sludge 
to  drying  beds  constructed  alongside  the  tank.  The 
resultant  sludge  from  storage  basins,  constructed  as 
shown,  is  odorless  and  when  allowed  to  dry  in  beds 
resembles  earth  humus. 

An  interesting  feature  in  connection  with  the  tank 
as  illustrated  is  that  the  chlorine  is  applied  before  the 
raw  sewage  enters  the  settling  tanks,  and  not  after- 
wards, as  is  generally  the  custom.     It  has  been  deni- 
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onstrated  by  the  experts  employed  l)y  the  Provincial 
Hoard  of  Health  of  Ontario  at  their  experimental  sta- 
tion that  it  requires  less — or  at  least  no  more — -chlorine 
to  disinfect  the  liquid  sewage  before  it  enters  the  tank 
than  after,  and  that  the  lime  acts  as  a  precipitant  upon 
the  solids.  The  theory  appears  to  be  based  upon  the 
principle  that  fresh  liquid  sewage  requires  less  chlorine 
than  when  stale  and  that  the  object  should  be  to  bring 
chlorine  into  contact  with  the  fresh  sewage  liquid  as^ 
early  as  practicable.  The  solids  are,  of  course,  not 
disinfected  and  settle  with  their  contained  bacteria 
to  the  storage  basin.  In  treating  water  for  domestic 
supply  with  calcium  hypochlorite,  it  is  necessary  to 
settle  out  the  lime  before  introducing  the  chlorine, 
but  with  sewage  both  the  chlorine  and  the  lime  may 
be  added  together  and  so  the  well-known  precipitating 
value  of  the  lime  is  utilized  in  obtaining  a  greater  per- 
centage of  settling  solids  than  might  otherwise  be  the 
case. 

Assuming  that  three  parts  per  million  of  free 
chlorine  are  necessary  to  disinfect  the  liquid  sewage 
and  the  chloride  of  lime  contains  33  per  cent,  of  free 
chlorine,  then  it  would  require  9  lbs.  of  chloride  of 
lime  for  every  1,000,000  lbs.  of  sewage,  or  90  lbs.  of 
chloride  of  lime  for  every  1,000,000  gallons  of  sewage. 
This  means  that  60  lbs.  of  lime  can  be  utilized  to  aid 


precipitation,  which   is  otherwise  a   waste  product   if 
disinfection  is  applied  as  a  final  treatment. 

The  liquid  etiluent  from  these  tanks  may  ordinarily 
be  turned  into  a  stream  or  body  of  water,  when  the 
dilution  is  greater  than  one  volume  of  liquid  sewage  to 
thirty  of  water,  without  creating  any  esthetic  nui- 
sance. The  velocity  of  flow  in  a  steam,  and  the  effici- 
ency of  the  method  of  obtaining  dispersion  of  the 
liquid  sewage  in  order  to  obtain  the  maximum  amount 
or  dilution  at  once,  are  important  factors  for  consider- 
ation. The  amount  of  solids  which  are  settled  out 
average  about  from  80  to  90  per  cent,  of  the  solids 
which  are  capable  of  settling  and  from  60  to  70  per 
cent,  of  the  total  suspended  solids.  The  eflfuent  con- 
tinues to  contain  a  proportion  of  the  finer  solids,  es- 
pecially those  of  a  specific  gravity  practically  equal  to 
water,  which,  although  not  visible  in  the  effluent,  will 
in  a  small  stream  form  objectionable  deposits. 

Modern  Sprinkling  Filters 

When  it  is  desired  to  obtain  a  liquid  efifluent  which 
is  no  longer  organic  in  the  sense  that  it  is  subject  to 
putrefaction,  and  which  will  practically  make  no  de- 
mand upon  the  dissolved  oxygen  of  the  water  receiv- 
ing the  effluent,  the  sewage  liquid  from  the  tanks  may 
be  oxidised  by  passing  it  through  what  are  termed 
"sprinkling  filters."    There  are  several  installations  of 


Lethbridge   Sewage   Disposal   Works. 

Under-drains  and  distributor  for  filter. 


Lethbridge  Sewage   Disposal   Works. 

Sludge  separator  tanks  and  filters  complete  with  humus  tank  and  chlorine  house. 
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llicsc  filters  l)()tli_iii  eastern  aiul  western  Canada  and 
in  spite  of  the  severity  of  our  winters  they  have  proved 
efficient.  The  filters  are  composed  (jf  a  depth  of  about 
six  feet  <jf  brcjken  stone,  slaj^^  or  other  hard  material 
of  a  roufjh  character  .averaj^ing  in  size  usually  from 
one  to  two  inch  cubes.  The  rate  of  filtration  at  six 
feet  in  depth  may  for  ordinary  domestic  sewage  be  at 
aljout  two  million  gallons  of  sewaige  per  acre  per  da>, 
dci)ending,  however,  upon  the  organic  strength  of  tlic 
sewage  as  represented  by  the  number  of  persons  con- 
nected with  the  sewers. 

The  licjuid  sewage  is  sprayed  over  the  surface  o( 
the  filter  and  percolates  slowly  to  the  base,  which  is 
very  thoroughly  drained  to  the  centre.  The  voids  of 
the  filter  material  are  from  50  to  60  per  cent,  of  the 
cubic  area.  Not  more  than  20  per  cent.  of.  the  voids 
should  at  any  time  be  taken  up  with  sewage,  the  re- 
maining 30  per  cent,  being  taken  up  with  air.  The 
li(|uid  sewage  in  passing  through  the  filter  comes  into 
contact  with  the  oxygen  of  the  air,  absorbing  it,  the 
character  of  the  organic   matter  being  changed  and 


treatment  required.  At  Weston  the  plant  as  con- 
structed will  deal  with  the  sewage  of  5,000  population 
at  a  construction  cost  of  $3.40  per  head.  At  Leth- 
bridge  the  capacity  is  for  20,000  population  and  the 
cost  $3.00  per  head.  In  both  cases  the  system  is  com- 
plete, but  pumping  is  not  necessary,  and  the  sites  are 
ideal  for  the  purpose.  As  a  height  of  from  eight  to 
ten  feet  between  the  outlet  sewer  and  the  effluent 
discharge  is  required  in  order  to  treat  sewage  by  "a," 
"b,"  "c"  and  "d,"  as  above  described,  in  many  cases 
low  lift  pumping  is  a  necessity.  When  "a"  and  "d" 
only  are  required — that  is,  when  the  filters  can  be  left 
out — a  height  of  two  feet  is  ample.  The  combination 
of  "a"  and  "d"  is,  therefore,  more  applicable  to  muni- 
cipalities   located    with    lake    frontages. 

Sewage  disposal  will  eventually  be  found  not  such 
a  costly  item  as  is  generally  feared,  if  due  considera- 
tion be  given  to  actual  requirements. 

With  regard  to  the  question  of  nuisance  from  "dis- 
posal works,"  it  may  be  taken  and  fully  demonstrated 
by  modern  works  at  present  installed  in  Canada  that 
there  is  no  odor  or  nuisance  perceptible,  and  that  the 
fear  of  nuisance  is  altogether  based  upon  sentimental 
'ncjtions. 


Lethbrldge  Sewage  Disposal  Works. 
Filters  operating  in  winter  and  giving  efficient  results. 

rendered  inoffensive.  The  fine  suspended  matter  not 
retained  by  the  settling  tank  is  caught  by  tlie  surfaces 
of  the  filtering  material  and  as  it  is  mineralized  it  is 
washed  away  through  the  underdrains  and  generally 
allowed  to  settle  out  by  aid  of  a  final  settling  .mk 
called  the  "llumus  Settling  Tank." 

A  Complete  System  of  Sewage  Disposal 

It  will  be  seen  from  the  above  that  a  complete  sys 
tem  of  sewage  disposal  may  consist  of  (a)  "Sludge 
Separator  Tanks"  removing  the  bulk  of  the  suspended 
solids;  (b)  "Oxidizing  Filters"  for  the  treatment  of 
the  liquid  sewage;  (c)  "Humus  Settling  Tanks"  for 
the  removal  of  the  finer  suspended  matters  caught 
by  the  filters  and  given  off  by  the  underdrains,  and 
(d)  Chlorine  treatment  for  the  final  disinfection  of  the 
effluent.  There  are  cases  where  the  requirements  may 
only  call  for  "a,"  for  "a"  and  "b,"  or  for  "a"  and  "d," 
and  municipalities  must  rely  upon  expert  advice  in 
this  connection.  Two  complete  sewage  disposal  in- 
stallations in  Canada  have  lately  been  the  object  of 
several  visiting  deputations  from  other  municipalities, 
viz.,  We.ston,  near  Toronto,  and  I.ethbridge,  in  .^1- 
l)erta.  It  is  well  for  those  administering  civic  mat- 
ters to  make  themselves  acquainted  with  the  practical 
working  parts  of  an  installation  before  going  into  the 
matter.  Much  is  gained  by  a  visit  to  works  where  the 
whole  principle  can  be  explained  and  the  results  seen 
and  demonstrated.  The  cost  of  sewage  disposal  varies 
considerably  per  capita,  depending  upon  the  avail- 
ability of  the  site,  .ind  -the  amount  and  character  of 


The  Meter  System  as  a  Preventive  of 
Water  Waste 

By  Herbert  J.  Bowman,  M.  Can.  Soc.  C.  E.* 

EXCINIU'^RS  have  long  recognized  the  great  dif- 
ference between  the  quantity  of  water  required 
to  supply  cities  and  towns  in  .America  and  that 
found  sufficient  in  luirope.  The  truth  is  that 
there  is  an  enormous  waste  of  water  in  this  country 
and  it  is  high  time  that  munici])al  authorities  woke  up 
to  the  fact.  Instead  of  continually  adding  to  the  pump- 
ing machinery,  what  is  required  is  to  stop  this  waste. 

The  day  is  coming  when  every  city  and  town  will 
l)e  required  to  purify  its  sewage  and  not  contaminate 
the  streams  and  lakes,  and  the  first  step  should  I)e  to 
keep  down  the  quantity  of  sewage  to  be  treated.  This 
can  be  done  without  lessening  the  amount  of  water 
used  for  flushing  the  sanitary  appliances,  or  curtailing 
the  legitimate  use  of  water  in  any  way.  In  the  aver- 
age Canadian  city,  50  gallons  of  water  per  head  of  po- 
pulation per  day  is  ample  for  all  purposes  if  waste  is 
avoided.  This  is  considered  a  generous  supply  in 
Europe  and  a  few  places  in  America  have  discovered 
how  to  manage  with  this  amount.  Toronto,  Buffalo. 
Detroit  and  other  cities  are  daily  pumping  from  100  to 
200  gallons  per  head.  The  chief  reason  for  water  waste 
is  leaky  plumbing  fi.xtures.  Of  course  (in  some  water- 
works systems,  much  water  is  wasted  by  leaky  joint.-; 
in  the  mains,  but  where  the  management  is  u])-to-datc 
this  loss  of  water  is  being  detected  and  stopped.  The 
great  water-waster,  after  all,  is  the  ball-cock  in  the 
closet  tank.  Although  there  are  often  kitchen  tap.-; 
that  waste  a  great  deal  of  water,  this  waste  is  easily 
seen  and  if  the  consumer  has  any  conscience  at  all  lie 
will  have  the  trouble  attended  to. 

Now  how  is  this  waste  to  be  prevented?  In  the  old 
country  it  is  done  by  allowing  nothing  but  the  best 
plumbing  fixtures  to  be  used  and  having  frequent 
liouse-to-house  inspection  to  see  that  they  are  kei>t  in 
order.  Indeed,  in  some  cities  the  corporation  keeps  the 
l)lumbing  fixtures  in  re|)air,  and  all  the  consumer  need 

*  Of  MesMi'H.  Bownian  and  Connor,  oonRUltinc  encineera,  Toronto  and 
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do  is  to  telephone  to  the  water-works  office  and  a  man 
is  sent  to  stop  the  leak.  Then  in  the  countries  of  west- 
tern  Europe  there  is  a  better  observance  of  law  than 
we  have  in  the  New  World,  which  accounts  to  a  large 
extent  for  the  ability  of  their  water-works  authorities 
to  prevent  water  waste.  In  addition  to  this,  labor  is 
cheap  in  Europe  and  plumbers'  bills  are  not  so  high. 

In  America,  the  best  way  to  prevent  water  waste  is 
by  selling  the  water,  by  the  gallon,  by  meter  measure- 
ment. Many  places  in  the  United  States  and  a  few  in 
Canada  have  found  this  out.  Among  the  latter  is  the 
city  of  Berlin,  Ont.,  where  there  are  2,917  metered  ser- 
vices and  only  485  on  the  flat  rate.  The  latter  are 
limited  to  small  houses  having  only  a  kitchen  tap.  As 
a  result  we  have  a  city  of  18,500  inhabitants  supplied 
by  an  average  pumping  of  one  million  gallons  a  day. 
BerHn  is  noted  as  an  industrial  centre  and  all  the  fac- 
tories use  city  water,  there  being  no  other  supply.  The 
water  pumped  on  Sunday  averages  only  about  700,000 
gallons,  so  the  domestic  use  is  about  40  gallons  per 
head  per  day  and  the  total  consumption  of  water  for 
domestic  and  manufacturing  purposes  runs  only  a 
little  over  50  gallons  per  head  per  day.  Having  a  limit- 
ed supply  of  artesian  well  water  Berlin  had  to  make 
the  most  of  it  and  for  the  last  twenty-five  years  we 
have  been  using  more  and  more  meters  until  now  over 
85  per  cent,  of  the  services  are  metered.  Ever  since 
the  establishment  of  the  sewerage  system,  over  twenty 
years  ago,  we  have  been  treating  our  sewage.  At  first 
it  was  accomplished  by  broad  irrigation  on  land,  but 
now  it  is  held  in  septic  tanks  and  then  pumped  to  filter 
beds.  If  water  waste  were  not  prevented,  this  could 
not  be  done  except  at  a  largely  increased  expense.  As 
it  is,  Berlin's  tax  rate  is  no  higher  than  many  other 
cities  that  run  their  raw  sewage  into  the  rivers  to  make 
trouble  for  other  places  below.  The  municipal  authori- 
ties do  not  claim  any  great  credit  for  treating  their 
sewage  in  Berlin  as  there  is  only  a  very  small  creek 
Tunning  through  the  town.  When  the  broad  irrigation 
beds  were  overworked  some  years  ago,  the  farmers 
along  the  creek  began  action  for  damages,  with  the  re- 
sult that  they  collected  about  $10,000.  The  corpora- 
tion then  put  in  the  most  modern  system  of  sewage  dis- 
posal api)liances. 

A  typical  case  of  water  waste  is  shown  by  the  fol- 
lowing figures  taken  from  the  meter  register: — 
Service  No.  3386 

March  Qtr 6,250  gals. 

June  Qtr 9,375  gals. 

Sept.  Qtr 229,375  gals. 

Dec.  Qtr 8,125  gals. 

Here  you  will  notice  an  enormous  amount  of  water 
passing  through  the  meter  in  the  September  quarter. 
This  was  found  to  have  been  caused  by  a  defective  ball- 
cock  in  the  closet  tank.  At  the  ordinary  rate  for  house 
consumption  the  bill  would  have  been  over  $40.  This, 
however,  would  have  made  the  fine  too  heavy,  so  a  slid- 
ing scale  to  cover  such  mishaps  has  been  arranged  and 
the  bill  paid  was  $18.16,  quite  sufficient  to  make  the 
consumer  send  for  a  plunil)er  the  next  time  he  sees  or 
hears  a  leak.  However,  it  is  not  often  that  these  big 
bills  have  to  be  paid,  as  the  consumers  know  what  the 
result  will  be  if  they'  are  careless.  Indeed,  the  meter 
system  is  very  popular  in  Berlin,  as  the  careful  con- 
surrier  with  an  average-sized  house  gets  off  with  the 
minimum  water  rate  of  $4.50  a  year  and  has  no  meter 
rent  to  pay. 

Another  great  advantage  of  the  meter  system  is  the 
equitable  water  rates  that  we  have.  Instead  of  a  flat 
rate  based  upon  the  size  of  the  house,  or  some  othe' 
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unsatisfactory  assumption,  the  consumer  pays  exactly 
for  what  he  gets.  To  illustrate,  the  Berlin  water  rates 
are  given  below,  the  flat  rates  being  given  first.  All 
other  services  are  metered. 

Kitchen  use $5.00 

Stable,  one  horse 3.00 

Each  additional  horse 1 .00 

Cows,  each 1 .00 

(Subject  to  30  per  cent,   discount) 
Berlin  Meter  Rates 

Up  to  1,500  gallons  per  day,  per  1,000  gals 18c 

1,500  to  2,000  gallons  per  day,  per  1,000  gals 17c 

3,000  to  3,000  gallons  per  day,  per  1,000  gals 13c 

3,000  to  4,000  gallons  per  day,  per  1,000  gals lie 

4,000  to  5,000  gallons  per  day,  per  1,000  gals 10c 

5,000  to  6,000  gallons  per  day,  per  1,000  gals »c 

6,000  to  8,000  gallons  per  day,  per  1,000  gals T/ic 

8,000  to  10,000  gallons  per  day,  per  1,000  gals 6J^c 

Over  10,000  gallons  per  day,  per  1,000  gals 6c 

Recently  the  Berlin  W^ter  Commissioners  con- 
structed a  new  concrete  reservoir  and  concrete  water 
tower  and  put  in  new  electric  pumps.  Two  turbine 
pumps  were  installed,  each  having  a  capacity  of  800 
gallons  a  minute,  one  of  these  being  able  to  pump  all 
the  water  required.  Contrast  this  with  .some  of  the 
other  small  cities  where  they  have  pumps  of  a  capa- 
city of  four  and  five  million  gallons  a  day,  necessitated 
by  the  waste  of  water.  Water-works  officials  studying 
the  meter  system,  will  find  the  Berlin  Water-Works 
superintendent  glad  to  be  of  any  assistance. 


A  Word  About  the  Annual  Number 

THE  Annual  Number  of  a  technical  or  trade  pub- 
lication must  have  some  particular  significance. 
The  day  has  long  since  passed  when  any  ex- 
cuse is  accepted  for  a  "special  issue."    Reading 
has  become  specialized ;  advertising  has  become  spe- 
cialized.     Neither    the    reader    nor    the    advertiser    is 
easily  gulled. 

The  Annual  Number  of  tiic  Contract  Record  and 
Engineering  Revie\fc^  has  become  an  established  insti- 
tution. Its  appearance  coincides  with  the  first  real 
flush  of  constructional  activity.  It  is  designed  to  show 
the  engineer,  the  architect,  the  contractor,  the  manu- 
facturer, .something  of  the  possibilities  of  the  field, 
.something  of  the  development  that  is  taking  place, 
.something  of  the  progress  that  is  being  made  techni- 
cally. It  is  not  intended  to  enrich  the  publisher  beyond 
the  bounds  of  avarice,  as  the  casual  observer  is  only 
too  ready  to  surmise  in  glancing  over  the  annotince- 
nients  of  more  than  two  hundred  progressive  adver- 
tisers. Its  main  object  is  to  serve  a  useful  editorial 
purpose.  Upon  :io  other  fundamental  basis  can  the 
standard  of  a  publication  like  the  Contract  Record  and 
Engineering  Review  be  maintained  and  improved.  Tiic 
Annual  Number  of  this  journal  is  for  the  reader. 

While  we  do  not  wish  to  fall  under  the  heinous  ban 
of  the  conimoni)lace.  wc  cannot  refrain  from  congra- 
tulating ourselves  ui)on  a  policy  which  has  produced 
the  results  evidenced  in  this  issue,  both  from  an  editor- 
ial and  an  advertising  standpoint.  That  policy  has  been 
to  attain  a  higher  mark  year  by  year. 

The  reader  will  not  think  that  we  are  unduly  elated, 
we  trust.  Doubtle.ss  he  will  find  many  shortcomings 
in  glancing  over  the  pages  of  this  issue,  and  assuredly 
we  can  show  him  some  that  he  will  otherwise  overlook. 
But  the  results  cheer  us.  The  field  ahead  attracts  us. 
The  ])ossibilitieS  of  future  attainment  arc  alluring. 
Canada  speaks. 
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Recent  Extensions  to  City  of  Hamilton 

Waterworks  System 


By  W.  Hollingworth,  A.M.  Can.  Soc.  C.E.' 
\\  INCi  to  the  rapid  growth  and  to  the  annexa 


Olion  of  large  areas  to  the  city,  it  was  found 
necessary  in  1912  to  increase  Hamilton's  water 
supply  system  so  as  to  provide  an  adequate 
supply  with  constant  pressure  for  a  population  which 
at  present  is  110,000,  and  also  to  provide  facilities  for 
expansion.  The  present  daily  consumption  per  capita 
is  100  Imp.  gal.  In  1913  provision  to  the  extent  of 
$650,000  was  made  for  extensions,  which  comprise : 
48-inch  intake  pipe  in  Lake  Ontario;  48-inch  conduit 
to  pumping  station;  36-in.,  30-in.,  24-in.,  20-in.  and  18- 
in.  rising  mains ;  electrical  pumping  station  at  Heach ; 
electrical  pumping  station'for  high  level  and  Mountain 


48-in.  header,  shuwiiiu  two  30-in.  intersecting  rising  mains  with  con- 
trolling valves. 

pumping  system,  with  rising  main  and  elevated  tank 
for  Mountain  pumping  system. 

The  city's  water  supply  is  taken  direct  from  Lake 
Ontario.  The  only  opening  from  Burlington  Hay  to 
the  lake  is  at  the  canal,  3^4  miles  distant  from  the  in- 
take pipes,  thus  obviating  any  possibility  of  pollution 
from  the  water  of  the  bay.  The  city  may  be  said  to 
have  one  of  the  purest  sources  of  water  on  the  contin- 
ent, the  typhoid  death  rate  for  1913  being  only  10  per 
100,000  of  the  population. 

Historical  Data 

The  first  water  works  system  was  constructed  in 
1857,  the  source  of  supply  consisting  of  a  settling  basin 
parallel  to  the  lake  shore,  the  water  from  the  lake  per- 
colating through  the  banks  and  being  conducted 
through  a  33-inch  wood  stave  conduit  to  the  pumping 
station  2,000  ft.  distant.  The  pumping  station  consist- 
ed of  two  100  h.p.  beam  engines,  constructed  by  Mr. 
John  Gartshore  of  Dundas,  Ont.,  with  a  combined  ca- 
pacity of  3,300,000  gals,  per  twenty-four  hours.  (In 
1880  they  were  enlarged  to  5.250,000  gal.  capacity) 
These  compound  engines,  which  were  the  first  built  in 
Canada  at  a  cost  of  practically  $96,000,  are  still  retain- 

'A"a<'t«nt  CItjr  KnginMr.  Hamilton,  Ont, 


ed  as  an  emergency  unit.  As  the  consumption  of  water 
increased  it  was  found  that  the  percolation  of  water 
into  the  settling  basins  was  insufficient  to  give  the  re- 
quired amount.  In  1871  a  wood  stave  intake  of  36-in. 
diameter,  was  laid  through  the  bank  200  ft.  into  the 
lake.  In  1876  the  settling  basins  were  extended  to 
2,724  ft.  in  length  by  78  ft.  wide  and  16  ft.  deep,  and 
an  additional  36-inch  wood  stave  condint  laid  there- 
from to  the  pumping  station.  In  1886  two  additional 
steam  pumping  units  were  instal'.ed  with  a  combined 
capacity  of  8,000,000  gallons  per  twenty-four  hours. 
Again  in  1889  the  infiltration  into  the  basins  together 
with  the  short  36-inch  intake,  was  insufficient,  on  ac- 
count of  low  lake  level,  to  give  the  required  quantity  of 
water  and  a  second  intake,  850  ft.  long  of  20-inch  cast 
iron  pipe,  was  laid  through  the  bank  into  the  lake. 

In  1910  two  electrically-operated  turbine  pumps 
were  installed  with  a  combined  daily  capacity  of  12,- 
000,000  gallons.  The  first  rising  main  constructed 
with  the  original  S3'stem  was  of  18  inches  diameter 
discharging  into  a  reservoir  of  11,000.000  gallons  ca- 
pacity, the  surface  elevation  being  187  ft.  above  Lake 
Ontario.  The  18-inch  main  was  paralleled  in  1881  with 
a  20-inch  main,  and  in  1901  with  a  30-inch  main.  In 
1904  a  new  reservoir  was  constructed  at  an  elevation 
of  60  ft.  higher  than  the  existing  one,  of  a  capacity  of 
3,000,000  gallons.  The  old  reservoir  was  then  cut  off 
from  the  system  and  is  now  used  as  a  storage  reser- 
voir, being  held  in  reserve  for  emergencies,  giving  a 
gravity  supply  in  the  event  of  breakdown  at  the  pump- 
ing plant.  The  head  at  present  pumped  against  is  that 
of  the  3,000,000-gal.  reservoir.  This  is  merely  a  com- 
pensating reservoir  fluctuating  with  the  city's  con- 
sumption, and  the  system  may  be  looked  upon  as  a  di- 
rect pumping  system. 

In  addition  to  the  main  pumping  plant  there  are 
two  re-pumping  plants,  one  for  the  high  level  district 
raising  the  water  to  the  high  level  reservoir,  sixty  feet 
higher  than  the  compensating  reservoir;  and  the  sec- 
ond raising  water  to  the  mountain  top,  267  ft.  higher 
than  the  compensating  reservoir.  Until  the  time  of  the 
waterworks  extensions  these  latter  two  plants  were 
separate  but  under  the  new  system  these  have  been 
combined  in  one  building. 

A  forty-eight-inch  intake  pipe  was  constructed  of 
7-16-inch  steel  plate,  single  rivetted  on  the  circumfer- 
ential seams  and  double  rivetted  on  the  longitudinal 
seams,  and  were  shop  assembled  in  29-foot  lengths, 
then  field  assembled  into  lengths  approximately  142  ft. 
long.  Rolled  steel  angles  4-in.  x  5-in.  x  }i-m.  thick, 
with  welded  ends,  were  rivetted  to  each  end.  Expan- 
sion joints  with  circular  lead  gasket  in  the  slip  joint 
were  placed  at  intervals  of  approximately  600  ft.  The 
total  length  of  the  intake  pipe  is  2,144  ft.,  and  extends 
from  the  settling  basins  directly  into  the  lake,  being 
placed  in  a  dredged  channel  so  that  no  part  of  the  steel 
pipe  projects  above  the  bottom  of  the  lake.  Twenty 
feet  on  each  side  of  each  joint  pile  bents  are  placed  to 
carry  the  pipe.  These  pile  bents  were  included  in  the 
construction  of  the  work  more  to  keep  the  pipes  at 
proper  grade  during  laying  and  bolting  than  to  be  of 
any  support  after  the  dredged  channel  was  filled  in. 
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There  is  practically  no  scouring  action  or  movement 
of  the  sand  at  this  part  of  the  lake. 

The  pipe  is  kept  below  the  bottom  of  the  lake  for 
its  full  distance  as  the  ice  in  winter  occasionally  pile-< 
up  to  great  heights.  The  trouble  with  the  original 
short  intake  was  that  the  weight  of  ice  would  block  the 
crib  and  pipe.  Where  the  fill  on  the  top  of  the  pipe 
exceeds  10  ft.,  concrete  in  bags  is  placed  aroaud  the 
pipes  to  prevent  deformation,  through  weight  of  fill. 
Joints  between  flanges  are  made  of  corrugated  lead  and 
asbestos,  similar  to  that  used  for  steam  pipes,  with 
satisfactory  results.  At  the  extreme  end  of  the  mtake 
in  28  ft.  of  water  an  intake  crib  is  placed  24-ft.  x  24-ft. 
X  24-ft.  high,  built  up  of  long-leaf  southern  pine,  with 
four  corner  pockets  for  stone  filling.  The  screens  0.1 
the  top  are  constructed  of  2-in.  x  6-in.  white  pine  laid 
on  edge.  This  method  was  adopted  to  prevent  the  ioi- 
mation  of  anchor  ice,  no  iron  being  exposed  on  the 
crib  except  the  heads  of  bolts. 

In  constructing  this  work  a  sufficient  length  of 
channel  for  one  length  of  pipe  only  was  excavated  at 
one  time,  piles  driven,  and  pipe  bulkheaded  and  floated 
near  the  position  in  which  it  was  finally  to  rest.  It 
was  then  sunk  and  secured  under  pipe  laying  scow, 
floated  over  pile  bents,  dropped  and  bolted  up  by 
divers.  Pneumatic  tools  were  used  for  cutting  off  piles, 
drilling  for  drift  bolts  and  other  sub-aqueous  work. 
The  plant  used  comprised  a  pipe-laying  scow  with 
shackles  at  each  end,  from  which  the  pipe  was  suspend- 
ed (this  scow  contained  a  compressor  for  divers  and 
pneumatic  tools),  a  scow  with  clam  shell  for  excavat- 
ing, and  an  attendant  tug.  The  contractors  for  this 
work  were  the  John  W.  Danforth  Company,  of  Buf- 
falo, New  York. 

A  48-inch  conduit  was  constructed  of  concrete  pipe 
reinforced  with  triangle  wire  mesh  to  standard  designs 
of  concrete  manufacturers.  The  concrete  was  mixed 
in  the  proportions  of  1-2-4,  and  water-washed  gravel 
and  sand  used  throughout.  The  pipe  is  laid  approxi- 
mately 11  ft.  below  zero  lake  level  and  is  required  to 
stand  internal  pressure  when  working.  To  obtain  a 
watertight  construction  and  prevent  settlement  of  pipes 
and  breaking  of  joints  after  the  pipe  was  laid,  the  an- 
nular space  between  outside  of  pipe  and  side  of  trench 
was  filled  in  up  to  the  springing  line  of  pipe  with  wet 
concrete  which  worked  well  under  the  pipe.  This  con- 
duit, the  length  of  which  is  1,890  ft.,  was  constructed 
by  the  John  W.  Danforth  Company. 


Caulking  With  Pneumatic  Tools 
It  is  not  the  intention  to  fully  describe  the  details 
of  the  36-in.,  30-in.,  24-in.  and  18-in.  rising  mains. 
Their  total  length,  laid  from  pumping  station  to  com- 
pensating reservoir  with  sub-mains  (given  in  lineal 
feet)  is: — 36-in.  diameter,  12,800;  30-in.  diameter,  14,- 
796;  24-in.  diameter,  5,840;  20-in.  diameter,  4,180;  18- 
in.  diameter,  2,653;  total  40,178  lineal  ft.  =  7.61  miles. 
These  mains  were  laid  with  a  minimum  of  four  feet 


Crib  to  48-in.  intaKc  plp«  (wnfinishedt, 


48-in.  header,  showing  IS-in.  and  20.in.  intersecting  rising  mains,  Beach 
Pumping  Station,  Hamilton,  Ont 

cover  and  in  some  places  14  ft.  deep  to  obviate  air 
pockets.  At  all  high  points,  double,  self-acting, 
"Klopp"  air  valves  are  inserted  to  allow  escape  of  air 
during  charging  of  mains  and  while  time  mains  are 
under  pressure.  Connections  are  made  with  all  inter- 
secting mains  over  16-in.  in  diameter  with  four-way 
branches  to  give  generally  a  better  pressure  to  the  ex- 
isting system. 

The  work  was  carried  on  by  the  department  on  the 
day  labor  system  and  in  the  case  of  the  36-in.  main, 
where  there  were  practically  no  obstructions,  a  steam 
shovel  was  used  for  excavating  and  dropping  pipes  in- 
to the  ditch.  All  joints  were  run  hot  and  caulked  with 
pneumatic  tools.  In  the  latter  respect  it  was  found 
that  this  method  of  caulking  gave  a  most  efficient  joint 
and  at  a  greatly  reduced  cost  over  ordinary  hand 
caulking.  In  the  7.61  miles  of  pipe  laid,  on  testing  and 
l)ringing  into  service,  not  a  single  leak  was  detected 
attributable  to  the  pipe  joints  where  these  had  been 
made  with  pneumatic  tools. 

Details  of  Electrical  Pumping  Station 

The  Electrical  Pumping  Station  at  the  Beach  w;'S 
constructed  adjoining  the  existing  station,  the  inten- 
tion being  to  demolish  the  old  and  extend  the  new  one 
over  its  site.  A  main  feed  canal  into  which  the  con- 
duits discharge  is  constructed  running  the  whole  lengtli 
of  the  building  and  from  which  individual  feed  channels 
are  taken  off  to  each  pump  suction  with  controlling 

valves  on  each.    This  will  permit  of  each  unit  being 
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isolated  for  purposes  of  repairing  foot  valves,  etc.,  with- 
out interfering  with  the  operation  of  others.  The 
height  of  suction  lift  is  kept  down  in  all  cases  to  twelve 
feet  to  give  greatest  efficiency  to  pumps.  The  pumping 
station  is  equipped  with  mechanically  operated  valves 
on  all  discharge  pipes.  The  switch  room  and  trans- 
former room  adjoining  are  of  fireproof  construction. 
All  discharge  pipes  deliver  into  a  main  48-in.  header, 
with  controlling  valves  on  all  connections,  so  that  any 
pump  discharge  may  be  directed  into  any  particular 
rising  main  in  case  of  repairs  to  any  of  the  latter.  The 
main  header  is  constructed  of  48-in.  cast  iron  flanged 
pipe  and  is  designed  large  enough  for  the  extension  of 
an  additional  24,000,000  gal.  daily  capacity. 

The  pumping  station  itself  will  contain  at  present 
four  electrically-driven  units  of  6,500,000.  Imp.  gal. 
each,  with  room  for  extensions  on  the  electrical  side 
to  a  total  capacity  of  50,000  Imp.  gal.  per  twenty-four 
hours.  Two  of  the  four  6,500,000-gallon  units  are  16-in. 
Worthington  two-stage,  turbine  pumps,  direct  driven 
by  Canadian  Westinghouse  synchronous  motors.  The 
other  two  are  16-in.  Mather  &  Piatt,  special  two-stage 
turbine  pumps,  direct  driven  by  Canadian  Westing- 
house  Electric  synchronous  motors.  The  two  first 
mentioned  pumps  have  been  in  operation  three  years 
and  it  is  the  intention  to  move  them  into  the  new  pump- 
ing station  and  place  them  at  a  lower  level  to  give  a 
suction  lift  not  exceeding  twelve  feet. 

The  new  electrical  purriping  station  for  high  level 
and  mountain  pumping  system  now  encloses  the  high 
level  and  Mountain  pumping  systems  which  up  to  191.3 
had  been  separate,  the  latter  being  a  pneumatic  lift, 
direct  pressure.  This  latter  was  abandoned,  however, 
and  the  two  plants  were  combined  in  one  building  in 
1913.  The  station  contains  two  7-in.  two-stage  Mather 
&  Piatt  turbine  pumps,  each  of  a  capacity  of  1,000,000 
Imp.  gal.  per  twenty-four  hours  for  the  high  level  dis- 
trict, and  two  10-in.  four-stage.  Mather  &  Piatt  turbine 
pumps,  each  of  a  capacity  of  1,000,000  Imp.  gal.  per 
twenty-four  hours  for  the  Mountain  district.  The 
former  discharge  into  the  high  level  reservoir  against 
a  head  of  131  ft.,  the  latter  into  the  elevated  mountain 
tank  against  a  head  of  326  ft.    Provision  is  made  for  ex- 


tensions on  both  systems  of  an  additional  1,000.000  gal. 
per  twenty-four  hours  for  each  system.  Suction  and 
discharge  headers  extend  under  each  pump  and  Ven- 
turi  meters  are  placed  on  each  rising  main.  These  act 
as  booster  pumps,  the  water  being  fed  to  the  pumps  at 
a  pressure  of  approximately  forty-five  pounds  per  sq. 
in.  This  type  of  pump  gives  the  advantage  of  the  in- 
coming pressure  over  the  ordinary  plunger  pump.  The 
rising  main  from  the  Mountain  pumps  to  the  elevated 
tank  is  constructed  of  high  pressure  service  flanged 
pipe  on  concrete  pedestals,  with  concrete  thrust  blocks 
to  prevent  slipping  as  this  is  laid  at  an  angle  of  approxi- 
mately forty-five  degrees  from  the  horizontal. 

The  whole  of  this  work,  with  the  exception  of  the 
completion  of  the  Beach  pumping  station  is  now  in 
operation  and  is  giving  a  reduced  friction  head  at  the 
main  pumping  station,  and  a  practically  unlimited  sup- 
ply of  pure  water.  All  designs  have  been  made  with 
the  object  of  giving  the  highest  efficiency  in  every  part 
of  the  system,  and  the  existing  plants  will  now  be  held 
only  as  reserve  in  case  of  breakdown  or  repairs  to  the 
new  plant. 


A  reservoir  with  about  120,000  acre-ft.  capacity  will 
be  built  on  the  Glatzer  Niesse,  near  Ottmachau,  Silesia. 
Germany.  It  will  be  the  largest  reservoir  in  Germany 
and  its  construction  is  expected  to  take  five  years.  Of 
the  total  capacity,  20,000  acre-ft.  will  be  reserved  for 
flood  control ;  for  improving  navigation  on  the  river 
Oder,  70,000  acre-ft.  will  be  provided  and  it  is  esti- 
mated that  in  very  dry  years  the  river  flow  can  be  in- 
creased 2,000  sec.  ft.  The  water  power  can  be  utilized 
by  fixing  the  lowest  water  level  in  the  reservoir.  The 
dam  will  be  about  three  miles  long  and  it  will  be  the 
longest  in  the  world.  It  will  consist  of  an  earth  em- 
bankment with  a  masonry  core.  It  has  been  found 
that  one  of  the  strata  of  the  geological  formation  of  the 
valley  is  a  layer  of  clay,  25  ft.  thick,  extending  up  or. 
both  sides  of  the  bluffs,  so  that  the  w^hole  reservoir  is 
enveloped  by  an  impervious  blanket.  The  greatest 
depth  of  the  reservoir  will  be  40  ft.  and  its  area  will  be 
5,000  acres. 


''V^\f:iZi'^\':!<7^^ 


Intersection  of  36-in.  and  30-in.  mains.  Barton  and  Ottawa  Streets,  Hamilton,  Ont.    Completed  in  sixty  hours. 
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Macadam    Road   Maintenance — with    Special 
Reference  to  the  Use  of  Oil  and  Tar 


By  E.  A 

WIIILE  a  broken  stone  road  is,  under  favour- 
able conditions,  quite  serviceable,  it  is  by 
no  means  a  permanent  pavement  and,  un- 
less efficiently  maintained,  will  promptly 
deteriorate.  . 

The  agencies  tending  toward  the  destruction  of 
roads  are  so  many  and  so  various  that  it  requires  con- 
stant vigilance  to  guard  against  and  counteract  them. 
Among  those  which  cannot  be  prevented  the  chief  are : 
1,  the  grinding  and  crushing  action  of  wheels;  2,  im- 
pact of  horses'  feet,  loosening  and  pulverizing  the  ma- 
terial of  the  surface;  3,  action  of  rain  water  in  soften- 
ing and  scouring  the  surface ;  4,  action  of  winds  in 
carrying  off  loosened  material. 

Other  agencies  which  with  proper  care  may  be  pre- 
vented are:  1,  bringing  of  mud  upon  the  roadway  from 
the  shoulders,  causing  wagon  wheels  to  pick  up  the 
surface;  2,  insufficient  or  poorly  maintained  drainage; 
3.  action  of  frost ;  4,  the  use  of  narrow  tires  under 
heavy  loads ;  5,  tracking  of  vehicles,  i.e.,  running  in  the 
same  lines.  These  last  two  are  the  direct  cause  of  a 
great  part  of  ruts  seen  on  some  macadam  roads  to-day. 


Yonge  Street,  Richmond  Hill.    Oiled  with  heavy  asphalt  oil— two  treatments. 

The  ultimate  result  of  the  action  of  these  agencies 
is  a  gradual  decrease  in  the  thickness  of  the  road  sur- 
face, and  where  there  is  any  variation  in  the  hardness 
of  the  material,  the  formation  of  ruts  and  depressions. 
According  to  present  practice  the  principal  idea  of 
maintenance  with  regard  to  the  surface  is  to  keep  it 
smooth  rather  than  maintain  it  at  its  original  thick- 
ness. 

The  function  of  maintenance  is  therefore  to  coun- 
teract as  far  as  possible  the  effect  of  those  forces  of  the 
former  class  and  to  guard  against,  and  where  possible 
prevent  entirely,  those  of  the  latter. 

The  first  essential  to  efficient  maintenance  is  of 
course  proper  construction.  Unless  a  road  is  well 
drained  and  the  material  well  bound  the  annual  cost  of 
maintenance  will  be  greater  than  the  cost  of  doing  the 
work  right  in  the  first  place.  Assuming  then  that  the 
road  has  been  well  built,  i.e.,  sub-grade  drained  and 
well  compacted,  surface  thoroughly  consolidated  and 
bound,  with  a  crown  sufficient  to  shed  rain,  water 
quickly  to  the  sides,  shoulders  well  formed  and  side 
ditches  opened  with  a  good  grade  to  carry  off  all  sur- 

'Oonxalting  Engineer.  Toronto.    Ohlef  Engloeer  to  the  Board  0(  Hlffh- 
w«y  Commluiontrs  of  York  County,  Ontario, 
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face  water,  the  purpose  of  maintenance  will  be  to  pre- 
serve these  conditions.  The  work  will  include  keeping 
open  the  side  ditches  and  all  outlets  to  drains  and  cul- 
verts, keeping  mud  scraped  off  the  surface,  removing 
weeds  from  the  roadsides  and  the  repairing  of  all  ruts 
and  depressions  as  soon  as  they  (jccur.  \\'hen  a  de- 
pression appears  on  the  surface  it  becomes  a  basin  to 
hold  water  which  in  turn  softens  the  road  and  hastens 
disintegration.  Therefore  the  surface  must  above  all 
be  kept  smooth  and  well  crowned. 

Since  the  damage  done  by  frost  is  always  a  result 
of  poor  drainage  it  follows  that  if  due  regard  is  paid  to 
drainage  at  the  time  of  construction  and  if  the  effi- 
ciency of  the  drainage  facilities  be  maintained  there 
jieed  be  no  fear  of  frost. 

The  best  system  of  maintenance  appears  to  be  the 
Patrol  System.  Under  this  .system  a  man  is  given  a 
section  of  road  and  iicld  res])onsible  for  its  upkeep. 
The  length  of  road  which  one  man  can  ])r((|)erl}'  look 
after  varies  with  the  quality  of  the  material  and  nature 
and  extent  of  the  traffic.  Ordinarily  one  man  can  keei> 
from  four  to  six  miles  in  good  repair. 

The  best  time  for  examining  the  entire  length  of 
a  section  is  immediately  after  a  rain.  This  will  show 
up  all  ruts  and  other  depressions  and  also  any  obstruc- 
tions or  lack  of  grade  in  side  ditches  and  culverts. 

The  best  method  of  filling  ruts  and  low  spots  in  the 
surface  is  to  pick  the  stone  loose  in  and  for  several 
inches  around  the  depression,  add  a  little  fresh  stone 
and  grit,  wet  it,  and  tamp  thoroughly.  It  may  be  found 
that  traffic  will  disarrange  the  stone  somewhat,  but  if 
it  is  gone  over  a  few  times  at  intervals  of  a  day  or  so 
it  will  be  found  to  have  set  and  become  an  integral 
part  of  the  road,  and,  if  the  work  has  been  carefully 
done,  indistinguishable  from  the  remainder  of  the  road. 
This  work  all  resolves  itself  into  an  attempt  to  main- 
tain the  original  contour  of  the  road  and  to  keep  the 
surface  drainage  perfect. 

Another  cause  of  trouble  in  macadam  roads  is  al- 
lowing the  earth  sides  to  become  cut  up  and  higher 
than  the  edge  of  the  stone,  thus  impounding  water  that 
would  otherwise  run  off.  These  earth  shoulders  should 
be  kept  trimmed  below  the  level  of  the  stone.  In  this 
connection  an  occasional  trip  over  the  road  with  a 
split-log  or  plank  drag  will  be  found  beneficial.  By 
this  means  the  earth  shoulders  may  be  kept  in  such 
condition  that  they  will  often  be  found  preferable  for 
driving  in  dry  weather  to  the  stone  section. 

The  remaining  most  important  part  of  the  mainten- 
ance-man's work  is  the  keeping  of  all  ditches,  drain 
and  culvert  outlets  open.  This  work  will  be  heaviest 
in  the  spring  and  fall,  when  ditches  tend  to  become 
clogged  with  leaves  and  other  debris.  During  the 
winter  special  pains  must  be  taken  to  keep  all  these 
water-courses  in  first-class  working  order,  bearing  in 
jnind  that  the  principal  idea  in  winter  is  to  have  a 
course  ready  for  the  water  as  soon  as  the  snow  starts 
to  melt.  In  this  as  in  other  work  it  is  easier  and  cheap- 
er to  anticipate  trouble  than  to  remedy  it  after  it  oc- 
curs.' 

A  discussion  of  the  methods  of  maintenance  natur- 
ally includes  methods  by  which  wear  on  road  surfaces 
may  be  reduced,  thus  lessening  the  cost  of  mainten- 
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ance.  At  the  present  time  the  two  \V(^ist  enemies  a 
macadam  surface  has  are  the  automobile  and  the  nar- 
row tired  wagon,  the  former  ]:ieing  particularly  detri- 
mental in  dry  weather  and  the  latter  when  the  surface 
is  wet  and  inclined  to  be  soft.  The  narrow  tires  act  as 
a  knife  and  cut  the  road.  The  problem  of  the  auto 
mobile  is  diflferent  however.  The  pneumatic  rubber 
tire  has  come  to  stay.  The  annual  increase  in  the 
number  of  automobiles  in  use  during  the  past  few 
years  being  sufficient  proof  of  this.    The  rubber  tire  of 


tiie  automobile  being  absolutely  necessary  to  the  com- 
fort of  motorists  it  follows  that  the  road  must  be  made 
to  suit  the  tire  and  not  the  tire  regulated  to  suit  the 
road. 

It  has  been  clearly  demonstrated  that  the  bond  in 
ordinary  macadam  roads  is  insufficient  to  protect  it 
against  the  somewhat  complex  action  of  the  tire  of 
the  automobile  travelling  at  high  speed.  The  dust 
raised  by  this  class  of  vehicle  is  blown  entirely  off  the 
road  and  a  fresh  supply  raised ;  this  repeated  action 
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resulting  in  tlie  wearing  down  of,  tlie  road  surface,  in 
some  cases  amounting  to  inches  in  one  season. 

The  easiest  method  of  preventing  wear  is  by  keep- 
ing down  the  dust.  This  may  be  accomplished  by 
periodically  sprinkling  the  road,  but  this  method  is 
expensive  and  unreliable.  In  hot  weather  one  end  of 
a  section  will  be  dry  before  the  sprinkler  has  reached 
the  other  end  and  the  relief  will  be  only  partial.  Some 
other  means  of  laying  the  dust  must  be  adopted.  The 
most  satisfactory  method  is  in  the  use  of  some  of  the 
various  road  oils. 

While  oiling 'a  road  is  not  considered  a  permanent 
remedy  for  the  disintegration,  it  serves  to  keep  down 
the  dust,  thus  preventing  successive  quantities  being 
raised,  and  by  this  means  temporarily  preserves  the 
road.  There  are  many  varieties  of  oil  on  the  market 
for  this  purpose,'  some  of  which  are  little  better  than 
water,  while  others,  having  a  bituminous  base,  on  the 
evaporation  of  the  volatile  constituents,  leave  a  cer- 
tain amount  of  bitumen  to  act  as  an  aid  to  the  binder 
in  the  road.  This  bituminous  residue  is  increased  at 
each  successive  application  which  may  be  made  fewer 
and  lighter. 

The  cost  per  annum  of  applying  oil  at  current 
prices  amounts  to  from  eight  to  fifteen  per  cent,  of  the 
original  cost  of  the  road  if  built  by  day  labor,  or  from 
five  to  ten  per  cent,  if  built  by  contract.  This  expendi- 
ture is  justified  in  the  elimination  of  the  dust  nuisance 
and  the  decreased  cost  of  maintenance  as  well  as  in 
the  increased  life  of  the  road. 


Cost,  |)iT  application,  of  oiling  one  milt  of  road,  of  different 

widths   with    varying   quantities   of   material. 

Oil,  7Va   cents  per  gallon. 

Cost  of  application,  $25.00  per  mile. 
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Oil,  8J^  cents  per  gallon. 
Cost  of  application,  $25.00  per  mile. 
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Ordinarily  the  following  applications  will  suffice: — 

First  Year — First  application,  '/i  gallon  per  square  yard. 

Second  application,  ]4  gallon  per  siiuare  yd. 

Subsequent  Years — Two  applications,  each  J4  gal-  per  sq.  yd. 


Brick  Pavements — Their  Maintenance  and  Repairs 


By  F. 

IN  travelling  over  the  country  inspecting  various 
departments,  it  is  strongly  impressed  upon  one's 
mind  that  those  in  charge  of  the  maintenance  and 
repair  of  brick  streets  do  not  realize  their  impor- 
tance or  understand  the  necessary  procedure  to  obtain 
satisfactory  results.  It  is  a  well  established  fact  that 
misuse  of  pavements  does  more  to  ruin  them  than  the 
traffic  ever  does,  and,  as  an  engineering  acquaintance 
of  mine  has  said,  "Brick  pavements  do  not  wear  out, 
they  are  destroyed." 

I  asked  a  gentleman  of  high  standing  in  the  brick 
paving  line  the  following  question :  "What  are  the  prin- 
ciples of  maintenance  and  repair  on  a  properly  con- 
structed brick  pavement?"  His  answer  was:  "There 
are  none."  This  was  altogether  too  optimistic  for  the 
purposes  of  this  paper,  so  I  found  it  necessary  to  drop 
the  word  "properly,"  developing  the  theory  that  re- 
pairs to  brick  streets  are  largely  due  to  mistakes  oc- 
curring either  before  construction  or  during  the  same, 
and  not  to  any  particular  weakness  in  the  materials 
themselves. 

The  critical  period  in  the  maintenance  of  the  brick 
pavement  is  the  first  two  years  of  its  life.  There  are 
always  a  few  bricks,  even  under  the  best  culling,  which 
are  left  in  by  oversight.  As  soon  as  these  bricks  com- 
mence to  shatter  or  wear  unevenly  they  should  be  re- 
placed. There  are  some  joints  that  may  not  have  been 
jiroperly  filled.  These  should  be  watched  for  and  re- 
lilled  if  possible.  Some  cracks  may  occur,  due  to  frost 
or  luievcn  settlement,  and  where  these  open  up  suffi- 
ciently they  should  be  grouted  to  protect  the  edges  of 

*A«Kli<titnt  KnKlneer,  InRiiection  Department,  Dunn  WIre-Cut'LiiB  Block 
( 'omimny. 


F.  Townsend,  C.E.- 

the  crack.  These  are  the  principle  items  of  mainteu- 
ance  on  city  streets.  On  country  roads  a  further  im- 
portant item  is  the  cleaning  of  the  ditches.  On  large 
amounts  of  brick  country  roads  aroimd  Cleveland, 
Ohio,  and  Bufifalo,  New  York,  attendance  to  drainage 
is  practically  the  only  item  of  maintenance  that  ha.- 
been  recorded. 

Under  the  item  of  repairs  we  will  consider  all  oper- 
ations which  require  the  removing  of  sections  of  pave- 
ment, and  it  will  be  well  to  state  briefly  .some  of  the 
causes  which  lead  to  the  necessity  for  them. 

As  stated  previously,  there  are  some  mistakes 
which  occur  before  construction.  These  are.  general- 
ly speaking,  mistakes  of  administrative  and  legislative 
officers  and  can  be  avoided  by  the  engineer  only 
through  advice.  I  refer  to  the  leaving  of  underground 
work  upon  the  street  which  is  handled  by  city  depart- 
ments or  public  service  corporations  until  about  one 
week  before  construction  starts.  Then  the  sewer  de- 
partment decides  that  connections  must  be  made  to 
every  lot,  likewise  the  water  company  has  to  lower 
its  pipes  in  order  to  get  below  the  foundation  of  the 
pavement,  or  the  telephone  company  must  get  its  wires 
underground.  It  is  a  fatal  error  to  leave  this  work 
until  just  before  construction,  because,  as  it  is  general- 
ly done  in  a  hurry  to  get  out  of  the  way  of  the  con- 
tractors, it  has  no  time  to  become  properly  compacted 
and  is  very  likely  to  cause  settlement  and  eventually 
repairs  will  be  necessary. 

I  was  in  a  city  recently  where  one  week  after  the 
pavement  was  grouted  the  street  car  cotnpany  came 
on  and  broke  holes  in  the  pavement  about  one  foot 
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square  at  every  rail  joint,  having  omitted  to  bond  thei" 
rails  before  construction. 

These  matters  should  certainly  be  governed  by  or- 
dinances prepared  by  the  city  authorities  and  en- 
forced by  them.  In  many  cases  the  water  or  sewer 
connections  are  left  until  after  construction  and  we 
hear  everywhere  the  complaint  that  no  sooner  is  a 
l)avemeiit  laid  than  we  begin  to  tear  it  up. 

Mistakes  in  Construction 
Then  there  are  mistakes  during  construction  which 
will  make   repairs   necessary.     Some  of  th^se   are   as 
follows : 

(1)  Neglect  to  have  the  sub-grade  properly  pre- 
pared. 

(2)  Poor  foundation  laid  upon  the  above. 

(3)  Failure  to  compact  properly  the  sand  cushion 
or  have  it  of  uniform  depth. 

(4)  Improper  filler  or  the  poor  application  of  the 
same. 

All  of  these  tend  to  one  and  the  same  result — the 
breaking  up  of  the  bond  upon  the  street  and  the  conse- 
quent displacement  or  shattering  of  the  brick  them- 
selves. 

Poor  preparation  of  the  sub-grade  and  insufficient 
care  in  replacing  soil  over  underground  work  may 
sometimes  be  made  up  for  by  having  an  extra  good 
concrete  foundation ;  that  is,  one  which  will  bridge 
over  the  bad  places  and  overcome  in  this  manner  the 
settlement. 

If,  however,  the  foundation  fails,  there  is  only  one 
way  to  repair  the  damage,  and  the  general  method  will 
be  the  same  for  spots  due  to  poor  sub-grade  and  those 
due  to  improper  covering  of  underground  work.  The 
bad  spot  must  first  be  entirely  removed  down  as  far  as 
the  soft  material  extends.  It  is  useless  to  take  up  the 
brick  and  just  put  in  a  little  sand  to  bring  the  spot  up 
to  grade,  relay  the  brick  and  leave  it.  This  method 
will,  in  all  probability,  result  in  having  to  do  the  same 
thing  over  the  next  year  and,  although  in  time,  after 
settlement  has  ceased,  we  may  get  a  fairly  good  result, 
it  will  be  more  expensive,  and  it  is  better  to  remove, 
at  once,  the  cause  of  the  trouble.  The  next  step  is  to 
get  the  cavity  thus  formed  filled  with  the  same  ma- 
terial in  more  compact  shape  or  with  some  other  more 
suitable  material.  If  the  natural  sub-soil  is  sand  or 
gravel,  the  problem  is  comparatively  easy  and  in  fact 
it  is  very  uncommon  in  such  soils  to  have  any  trouble 
from  this  source.  If,  however,  our  sub-soil  is  of  loamy 
nature  or  of  clay,  the  problem  is  of  a  far  ditTerent  na- 
ture and  must  be  handled  with  extreme  care.  1  have 
known  trenches  filled  with  this  material,  when  impro- 
perly back-filled,  to  keep  on  settling  for  a  year  or 
more  after  construction.  Only  last  week  I  was  over 
a  pavement  upon  which  the  sewer  could  be  traced  for 
nearly  the  full  length  of  the  street.  This  sewer  was 
constructed  two  years  before  the  pavement,  accord- 
ing to  the  records  of  the  city  engineer's  office.. 

Back  Filling  Trenches  is  an  Operation  of  Great  Effect 
Upon  the  Pavement  Laid  Over  Them 
The  method  most  commonly  used  for  back-filling 
is  that  known  as  puddling,  consisting  of  running  water 
into  the  trench,  throwing  in  the  material  and  allovy- 
ing  it  to  settle  into  place.  This  works  very  well  in 
many  cases,  especially  where  we  have  deep  trench 
work  so  that  the  superimposed  material  compacts  the 
filling  below.  This  may  not,  however,  be  the  case  in 
shallow  trench  work,  say  from  four  to  five  feet.  While 
talking  with  the  repair  man  of  the  city  of  St.  Louis 
recently,  he  stated  it  as  his  belief  that  the  trouble  with 


puddled  trenches  was  due  to  the  top  four  feet  not  be- 
coming properly  compacted.  He  stated  that  trenches 
four  feet  deep,  put  in  by  puddling,  settled  af)out  the 
same  amount  as  trenches  sixteen  or  seventeen  feet  deep 
put  in  by  the  same  method.  He  prefers  gradually  to 
reduce  the  water  up  to  the  four-foot  point  and  tamp 
the  remaining  material  firmly  into  place.  Every  en- 
gineer must  study  the  soil  with  which  he  has  to  deal 
and  determine  the  best  methods  for  his  particular 
locality.  In  shallow  trench  work  many  engineers 
favor  tamping  or  refilling  with  gravel  and  discarding 
the  old  material,  while  in  very  shallow  patch  work  it 
is  often  a  good  plan  to  fill  the  whole  space  with  the 
foundation  course.  There  are  some  mechanical  tamp- 
ers now  on  the  market  which  we  believe  should  give 
very  good  results  on  this  class  of  work.  It  is  needless 
to  say  that  no  back-filling  should  ever  be  done  with 
frozen  ground,  as  this  will  always  have  large  settle- 
ment, whatever  the  material.' 

The  Foundation  Course  ' 

Poor  foundation  course  is  the  second  trouble  men- 
tioned above.  It  may  be  caused  by  leaving  the  cement 
out  of  a  batch  of  concrete  or  similar  mistakes.  The 
affected  spot '  must  be  removed  and  put  back  with 
care.  If  it  is  other  material  than  concrete  it  must  be 
thoroughly  tamped  into  place,  making  it  even  with  the 
remaining  base.  If  concrete  is  used,  the  old  concrete 
must  be  roughened  and  all  loose  material  and  dirt 
cleaned  off  so  as  to  get  a  good  bond.  It  is  a  good  idea 
to  slope  the  sides  of  the  old  concrete  base  in  such  a 
manner  as  to  give  the  new  concrete  a  bearing  on  the 
old,  while  in  some  places  engineers  require  reinforce- 
ment to  be  placed  in  the  bottom.  After  placing  this 
base  it  must  be  allowed  to  set  for  at  least  four  days 
before  placing  the  pavement  upon  it. 

A  poorly  compacted  sand  cushion  or  one  of  exces- 
sive depth  is  the  third  cause  of  trouble  mentioned 
above.  Upon  the  properly  laid  base  this  should  be 
placed  with  a  uniform  depth  and  thoroughly  compact- 
ed. It  should  be  so  placed  that  when  the  brick  are 
laid  and  tamped  they  will  be  even  with  the  old  sur- 
face. The  crowning  of  patches  should  never  be  toler- 
ated. It  is  simply  an  admission  of  the  poor  quality 
of  the  previous  work  and  it  never  gives  satisfactory- 
results.  This  is  especially  the  case  where  cement  grout 
filler  is  used,  for  the  grout  will  not  allow  the  bricks 
to  settle  without  breaking  the  bond  and  this  is  the 
very  thing  which  we  desire  to  correct.  If  the  crown- 
ing does  not  settle  there  will,  of  course,  be  a  hump  in 
the  pavement,  which  will  be  unsightly  and  an  annoy- 
ance to  traffic. 

Filling  of  Joints 

The  last  item  mentioned  above,  the  improper  filling 
of  the  joints,  is  one  of  the  most  common  troubles  mak- 
ing repairs  necessary.  Where  sand  filler  is  used,  it  is 
an  easy  matter  to  re-lay  the  blocks  and  sweep  in  the 
sand.  This  is  also  the  case  with  asphaltic  and  tar  fillers 
and  the  advantages  of  these  are  that  traffic  can  be  im- 
mediately permitted.  They,  however,  will  require 
much  more  repairing,  so  that  the  ease  in  putting  them 
in  is  counterbalanced  by  the  extra  amount.  They 
should  never  be  used  to  repair  grout-filled  streets,  as 
they  will  not  harmonize  with  the  rest  of  the  pavement 
and  the  blocks  put  in  with  them  will  soon  round  and 
become  unsightly. 

There  are  two  general  ways  in  which  grout-filled 
streets  fail.  The  bond  may  break  up  in  patches,  due 
to  poor  spots  in  the  foundation  or  to  now  and  then  a 
poor  batch  of  grout,  or  they  may  fail  for  entire  blocks. 
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due  to  some  fatal  error  in  the  method  of  application, 
i'here  may  be  several  things  the  matter  witli  grout, 
such  as  poor  cement,  poor  sand  or  poor  mixing,  but  it 
is  the  opinion  of  the  writer  that  much  poor  grouting  is 
caused  by  not  regulating  properly  the  amount  of  water 
used  in  each  batch.  If  too  little  water  is  used,  the 
grout  will  not  penetrate  the  joints  and  we  have  bridg- 
ing which  will  soon  break  up.  This  is  particularly  so  ■ 
where  the  lugs  on  the  blocks  arc  not  properly  formed 
or  are  too  small  to  give  proper  spacing.  If  too  much 
water  is  used,  the  grout  will  he  so  thin  that  we  will 
have  separation,  giving  the  same  result  as  if  it  had  been 
unmixed. 

The  writer  was  on  work  last  season  where  there 
was  complete  separation,  due  to  excessive  water,  the 
sand  having  settled  to  the  bottom  and  the  cement  run 
away  with  the  excess  water.  Where  either  of  the 
above  ctJiiditions  occur  generally  over  the  pavement, 
the  whole  will  break  up.  Dumping  the  grout  greatly 
aggravates  this  trouble,  if  it  is  done  in  large  amounts ; 
that  is,  a  grout  that  if  put  on  with  .scoops  might  cause 
no  trouble,  when  dumped  on  in  large  amounts  will 
cause  separation  or  bridging. 

Relaying 

Where  the  bond  has  broken  on  a  pavement  there  is 
only  one  way  to  correct  it ;  that  is  to  take  up  the  bricks 
and  relay  them.  Regrouting  will  do  no  good,  as  it 
will  not  go  in  far  enough  and  the  bond  will  soon  break- 
up again  under  traffic.  If  the  pavement  is  broken  up 
in  small  patches  it  is  feasible  to  do  this.  If,  how- 
ever, the  trouble  is  general,  we  must  ordinarily  leave 
it  alone  and  be  satisfied  with  a  filler  about  as  good  as 
sand. 

In  making  a  patch  the  same  care  must  be  taken 
as  in  the  original  pavement  construction.  The  brick 
must  be  laid  smooth  and  even  with  the  remainder  of 
the  pavement,  properly  tamped  in  and  properly  grout- 
ed. The  traffic  must  be  kept  of?  for  a  period  of  from 
seven  to  ten  days,  according  to  the  weather  conditions. 
If  these  precautions  are  taken,  when  finished  the  patch 
should  look  equally  well  as  the  other  paving.  In  do- 
ing this  patching  it  is  the  custom  in  .some  places  to 
dovetail  the  work  in  with  the  rest  of  the  pavement. 
in  other  places  they  just  cut  out  a  square  patch  and 
lay  the  new  brick  independently  of  the  others.  The 
first  method  is  preferable  if  it  can  be  done  without 
disturbing  the  bond  on  the  other  pavement,  but  this 
is  often  very  hard  to  do.  It  is  next  to  impossible  un- 
less the  blocks  used  in  repairing  are  of  the  same  size 
as  the  original  ones.  City  engineers  have  at  times 
had  trouble  in  finding  blocks  to  make  repairs,  it  being 
the  custom  for  different  firms  to  make  blocks  of  dif- 
ferent size.  When  repair  time  came  the  company  hav- 
ing made  the  original  blocks  was  out  of  business  and 
no  brick  could  be  found  which  would  fit.  There  is  a 
commendable  tendency  at  present  among  manufac- 
turers to  standardize  sizes  so  that  the  different  makes 
will  be  interchangeable.  This  is  evidenced  by  the 
fact  that  the  sixteen  firms  which  make  the  Dunn  wire- 
cut-lug  block  have  agreed  to  make  a  size  which  will 
lay  just  forty  to  the  square  yard  and  be  interchange- 
able. This  we  believe  will  overcome  the  former  diffi- 
culty. 

>  Uniform  joints  of  proper  width  are  also  very  desir- 
able on  paving  blocks,  and  this  is  attained  in  a  high 
degree  on  the  wire-cut-lug  blocks.  The  lugs  being  cut 
on  cannot  be  malformed. 

In  regard  to  the  cost  of  maintenance  and  repair, 
little  can  be  said,  because  records  are  very  scarce.  The 


liureau  of  Municipal  Research,  of  Cincinnati,  Ohio, 
found  the  cost  of  maintenance  and  repair  to  be  1.2 
cents  per  square  yard  per  year.  The  city  of  Balti- 
more found  the  cost  to  be  ^  cent  per  square  yard 
The  representatives  of  both  cities  stated  that  the  fig- 
ure was  hardly  fair,  as  it  took  in  some  very  poorly 
constructed  streets.  Some  of  the  streets  properly  put 
in  had  shown  no  maintenance  and  repair  charge  fur  a 
long  term  of  years. 


Low  Level  Bridges  at  Edmonton,  Alta. 

By  H.  K.  Christie,  Assistant  City  Engineer,  Edmonton. 

OWING  to  its  rapid  growth  and  consequent  in- 
crease in  traffic  across  the  river  the  city  of  Ed- 
monton, situated  on  the  ntjrth  branch  of  the 
Saskatchewan  River  whicli  '  separates  the 
n(jrt!iern  and  southern  portions  of  the  city,  required 
additional  accommodation  for  the  trans-river  tr.-iffic 
which  wa.s  carried  solely  by  the  McDougall  bridge, 
erected  in  1900  by  the  Dominion  Government.  At  pre- 
sent there  are  three  low  level  bridges  within  the  city, 
viz.,  McDougall,  east  end,  ccjmpleted  in  1912,  and  l-'ifth 
Street,  completed  in  1914. 

McDougall  bridge  accommodates  steam,  street  rail- 
way, vehicular  and  pedestrian  traffic,  on  a  roadway  of 
seventeen  feet  and  two  outside  sidewalks  4  ft.  4  in. 
wide.  When  steam  traffic  occupies  the  bridge  all 
other  traffic  is  suspended.  The  structure  is  composed 
of  four  equal  spans  of  173  ft.  8  in.,  making  a  total 
length  of  694  ft.  8  in.  The  trusses  are  the  rivet  con- 
nected Pratt  type,  170  ft.  11  in.  centres  of  bearing  pins 
and  28-feet-deep  centres  of  chords.  The  substructure 
consists  of  concrete  piers  with  foundation  on  hard 
shale  and  abutments  on  timber  pile  foundation.  The 
clearance  height  from  low  water  level  to  superstruc- 
ture is  thirty-five  feet. 

As  to  the  location  of  the  east  end  bridge  three  sites 
were  proposed  and  investigated.  The  first  suggested 
was  at  River  Street,  but  this  was  considered  too  near 
the  existing  bridge  and  was  therefore  rejected.  The 
second  site  was  at  the  bend  of  the  river  in  line  with  the 
Clover  Bar  Road.  This  also  was  rejected  on  account 
of  the  unstable  bank  on  the  east  side  of  the  river. 
The  third  proposed,  and  present  site,  was  decided 
upon  as  the  most  desirable  location,  especially  having 
regard  to  the  district  served  and  the  grade  of  the  road- 
ways approaching  the  bridge.  The  roadway  on  the 
east  side  of  the  valley  has  a  maximum  grade  of  eight 
per  cent.,  that  on  the  west  side  having  a  maximum 
grade  of  six  per  cent. 

The  Dominion  Government  regulations  demand  a 
clearance  over  the  channel  of  forty-five  feet  from  low 
water  level.  Owing  to  the  difference  in  the  level  of  the 
cliannel  span  and  the  roadway  at  the  west  end  of  the 
bridge,  it  was  necessary  to  place  the  three  approach 
spans  on  a  grade  of  three  per  cent.  This  bridge  ac- 
commodates street  railway,  vehicular  and  pedestrian 
traffic  on  a  roadway  twenty-four  feet  wide  and  two 
outside  sidewalks  six  feet  wide.  The  three  grade  ap- 
proach spans  are  each  142  feet  long,  channel  span  250 
feet,  and  west  approach  span  100  feet,  making  for  the  M 
structure  a  total  length  of  776  feet.  There  are  three  ^ 
types  of  trusses,  all  rivet  connected,  in  the  bridge. 
The  grade  approach  spans  are  Pratt  trus.ses  with 
curved  top  chord,  the  channel  span  Petit  truss,  and  the 
west  approach  span  Pratt  truss.  It  may  be  claimed 
in  regard  to  the  last  mentioned  truss  that  for  appear- 
ance it  should  have  a  curved  top  chord,  but  from  an 
engineering  point  of  view,  having  regard  to  the  cliannel 
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of  the  river,  length  of  span  atid  loading,  it  would  be 
incorrect  to  curve  the  top  chord. 

The  substructure  consists  of  concrete  piers  and 
abutments  witii  foundation  on  liard  shale  excei)t  the 
east  abutment  wliich  rests  on  liard  cla^'.  When  the 
cities  of  lidnionton  and  Stratiicona  amalgamated,  it 
was  agreed  that  a  bridge  should  be  constructed  across 
the  river,  in  the  vicinity  of  Fourth  Street,  Edmonton, 
thus  deciding  the  location  of  Fifth  Street  bridge.  This 
structure  is  similar,  in  respect  to  traffic  accommoda- 
tion, to  the  east  end  bridge,  the  cross  sections  of  the 
two  bridges  being  practically  alike.  The  roadway  ap- 
proaching the  bridge  on  the  south  side  of  the  valley 
has  a  maximum  grade  of  five  per  cent.,  and  on  the 
north  side  a  maximum  grade  of  twelve  per  cent.  The 
trusses  are  rivet  connected  Petit  type,  each  230  ft.  5  in. 


centres  of  bearing  pins,  and  have  a  maximum  depth 
of  42-feet  centres  of  chords.  The  total  length  of  the 
structure  is  702  feet. 

The  foundations  of  the  concrete  substructure  is 
hard  shale.  The  foundations  for  the  abutments  hav- 
ing been  carried  down  on  accoiuit  of  layers  of  soap- 
stone,  the  presence  of  which  was  disclosed  by  the 
test  borings. 

The  floors  of  both  the  east  end  and  Fifth  Street 
bridges  are  similar.  Timber  ties  of  10  x  10  in.  fir, 
about  2  ft.  6  in.  centres,  are  laid  transversely  on  the 
steel  stringers,  then  4-in.  longitudinal  planking  is  laid 
on  top  of  the  ties,  and  the  wearing  surface  of  2  in.  x 
4  in.  tamarac,  laid  on  edge  at  an  angle  of  forty-five 
degrees  to  the  centre  line  of  the  bridge,  rests  on  the 
planking. 


The  Design  and  Value  of  Sedimentation  Basins  for  Water 
Purification  and  Softening  Plants  Operated  on  the 

Continuous  Principle 

By  Alexander  Potter,  C.E.,  Consulting  Engineer,  New  York  City. 


SEDIMENTATION,  either  alone  or  in  conjunc- 
tion with  other  processes,  is  used  in  nearly  all 
water  purification  plants.  Irrespective  of 
whether  the  settling  process  is  carried  on  with 
or  without  the  aid  of  chemical  precipitants  and  coagu- 
lants, sedimentation  basins  can  be  operated  either  by 
the  fill-and-draw  method,  a  strictly  intermittent  pro- 
cess, or  more  or  less  continuously.  The  fill-and-draw 
method  of  operating  such  basins  is  not  now  generally 
used,  as  the  continuous  process  gives  quite  as  good 
results  as  the  intermittent  one  and  possesses  an  eco- 
nomic  advantage   of   delivering   the    settled    water   at 
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Fig.  1— Settling  basin  operated  continuously. 

practically  the  level  at  which  the  raw  water  is  admit- 
ted to  the  basin. 

QUIESCENCE  IS  ESSENTIAL 

In  a  sedimentation  basin  operated  more  or  less  con- 
tinuously the  unsettled  liquid  enters  the  basin  at  one 
end  and  the  settled  water  is  drawn  off  at  practically 
the  same  rate  at  the  opposite  end  of  the  basin.  When 
there  are  a  number  of  such  basins  they  can  be  oper- 
ated, either  in  parallel  or  in  series,  depending  upon 
local  conditions  and  the  character  of  the  water.  Better 
results  are  obtained  by  basins  operated  in  series  than 
those  operated  in  parallel. 

Disturbances  created  in  settling  basins  tending 
to  lower  the  settling  efficiency  are  due  to  several 
causes,  namely :  vortex  motion,  set  up  by  the  kinetic 
energy  of  the  inflowing  liquid,  disturbances  wliich  are 
apt  to  continue  for  a  long  time  when  once  set  up ;  and 


the  currents  set  up  by  the  action  of  the  wind,  or  by 
the  temperature  changes  which  take  place  in  the  liquid 
in  the  settling  basin. 

There  is  no  reason  why  when  a  settling  basin  is 
operated  continuously,  the  process  should  be  materi- 
ally interfered  with  by  vortex  action  caused  by  the 
inflowing  liquid,  as  long  as  the  currents  and  eddies 
due  to  the  inflowing  water  are  prevented  from  reaching 
the  main  body  of  the  settling  chamber  proper.  Just 
as  good  results  can  be  obtained  in  a  basin  operated 
continuously  as  in  one  operated  on  the  fill-and-draw. 
method  and  at  much  less  cost.  The  method,  illus- 
trated in  Fig.  1,  of  having  the  liquid  enter  the  basin  in 
a  direction  opposite  to  that  it  must  take  in  traversing 
the  basin,  appears  to  be  a  very  simple  and  elTective 
way  of  arresting  vortex  motion  by  impinging  the  cur- 
rent against  the  wall  of  the  basin. 

Other  methods  have  been  used  more  or  less  suc- 
cessfully. One  is  to  introduce  the  raw  water  at  one  end 
of  the  basin  in  a  downward  direction  through  one  or 
several  inlets.  Such  inlets  are  known  as  downtakes  and 
should,  to  be  effective,  be  carried  down  about  two- 
thirds  of  the  depth  of  the  basin.  When  the  water  is 
introduced  into  the  basin  in  the  same  direction  that  it 
must  take  in  passing  through  it,  vertical  baffles  placed 
a  short  distance  in  front  of  such  inlets  can  be  used  to 
arrest  the  currents  and  eddies  caused  by  the  inflowing 
liquid  and  prevent  them  from  disturbing  the  quiescence 
of  the   settling  compartment. 

SLUDGE  PROBLEM 

The  organic  and  inorganic  matter  removed  from 
the  water  by  sedimentation  collects  in  the  bottom  of 
the  basin  in  the  form  of  a  semi-liquid  sludge.  This 
sludge  on  standing  gradually  compacts,  the  consist- 
ency attained  depending  upon  its  composition.  Fre- 
quently it  is  such  that  the  sludge  stands  at  a  very  steep 
slope  for  a  considerable  time.  This  deposited  sludge 
often  reaches,  in  a  very  short  time  when  turbid  waters 
are  treated,  such  volume  that  unless  frequentl}'  re- 
moved the  space  occupied  by  it  reduces  very  materi- 
ally the  capacity  of  the  settling  tank  and  consequently 
reduces  the  efficiency  of  the  settling  process. 

With  reference  to  sludge  removal,  settling  tanks. 
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can  be  further  classified  into  intermittent   sliidfje  re- 
moval and  continuous  sludge  removal. 

INTERMITTENT  SLUDGE  REMOVAL 
Solids  deposited  in  sedimentation  basins  divide 
themselves  into  two  general  classes.  Those  of  heavier 
specific  gravity  settle  in  the  zone  near  the  inlet  but  do 
not  settle  at  a  uniform  depth  over  this  zone.  The  bal- 
ance of  the  sediment,  because  of  its  lighter  specific 
gravity  and  the  currents  caused  by  changes  of  tem- 
perature and  the  velocity  in  the  water,  settles  more  or 
less  uniformly  over  the  rest  of  the  basin.  A  baffle  wall 
constructed  across  a  settling  basin,  located  one-fourth 
or  one-third  distant  from  the  inlet,  is  very  efficient  as 
it  prevents  the  currents  in  the  basin  from  disturbing 
and  carrying  forward  the  mass  of  sediment  deposited 
in  the  first  zone  of  the  settling  basin. 

To  facilitate  the  removal  of  the  sludge,  the  bottoms 
of  such  basins  are  given  frequently  considerable  slope 
toward  the  underdrain  openings,  so  that  the  sludge  can 
he  more  readily  llushed  out  through  these.  Unless 
there  are  a  large  number  of  settling  units,  the  placing 
of  one  of  the  basins  out  of  service  for  the  purpose  of 
cleaning  interferes  with  the  operation  of  the  plant. 
i''urthermore,  the  necessity  for  cleaning  frequently 
arises  at  a  time  when  the  character  of  the  raw  water 
is  such  that  sedimentation  is  most  needed  and  when 
none  of  the  basins  can  be  spared  for  cleaning  although 
the  accumulated  sludge  deposits  are  materially  reduc- 
ing the  capacity  af  the  basins.  The  economy  of  being- 
able  to  clean  such  a  basin  without  having  first  to 
empty  it  is  obvious,  and  with  that  end  in  view  several 
methods  have  been  devised. 

CONTINUOUS  SLUDGE  REMOVAL 
Two  principal  types  of  tanks  have  been  devised  in 
which  the  sludge  can  be  removed  without  materially 
interfering 
process. 


with  the   contiruiity   of   the   sedimentation 


Ivveen  cleanings  fully  ten  times  over  that  required  in  a 
plain  sedimentation  basin  because  the  greatest  per- 
centage of  deposits  collect  in  this  section  of  the  sedi- 
mentation tank.  This  plan  was  adopted  at  Muskogee, 
Ok'.a. 

Figs.  IL  and  IH.  show  the  general  arrangement  of 
the  underdrain  system  used  in  the  settling  tanks  at 
Muskogee.  Fig.  IE  is  a  section  and  plan  of  a  portion 
of  the  tank  showing  the  arrangement  of  the  underdrain 
system.    Fig.  III.  shows  the  arrangement  of  tlic  sludge 

PRINCIPLES  OF  DESIGN 
In  designing  an  underdrained  settling  basin  of  tlie 
type  described  a  number  of  precautions  must  be  taken. 

Zone  System 

The  underdrain  system  must  be  laid  out  in  a  series 
of  zones,  so  arranged  that  the  sediment  will  be  de- 
posited uniformly  over  the  area  of  any  one  zone.    This 


Tanks  with  Hopper-shaped  Bottoms 

Such  tanks  are  quite  successful  and  have  been  used 
to  some  extent  in  water  purification  plants,  but  more 
generally  in  sewage  disposal  plants.  The  principal 
objection  to  tlie  more  general  introduction  of  the  use 
of  such  tanks  in  water  purification  plants  is  their  high 
CQSt  of  construction.  In  sewage  disposal  plants,  on  the 
other  hand,  where  the  sludge  problem  is  the  most  im- 
portant one,  because  of  the  great  quantity  of  sludge 
to  be  handled,  this  objection  does  not  hold  to  the  same 
degree. 

Tanks  With  Perforated  Bottoms 

A  number  of  sedimentation  basins  have  been  built 
with  horizontal  perforated  bottoms  so  that  the  sludge 
can  be  drawn  oft  at  regular  intervals  and  without  ma- 
terially interfering  with  the  sedimentation  process. 
The  writer  has  built  a  number  of  such  tanks.  The 
first  was  built  in  1907  in  connection  with  the  Mc- 
Keesport,  Pa.,  water  softening  and  purification  plant, 
which  plant  has  continued  in  satisfactory  service  ever 
since.  In  this  type  of  tank  the  sludge  removal  is  ac- 
complished by  having  the  bottom  of  the  settling  com- 
partment perforated  with  circular  openings  varying  in 
diameter  from  j/2-in.  to  y4-in.  and  spaced  not  more  than 
3  feet  centers  in  all  directions.  These  holes  discharge 
into  an  underdrain  system  consisting  of  vitrified  pip- 
ing connected  to  a  common  channel.  Quick-opening 
valves  located  in  a  pit  are  used  to  regulate  the  sludge 
discharge.  Should  the  underdraining  of  the  entire 
basin  prove  too  expensive,  the  underdraining  of  the 
first  section  of  the  tank  will  increase  the  interval  be- 
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Fig.  2.— Section  and  plan  of  portion  of  tank. 

is  very  important  for  whenever  the  suspended  matter 
is  not  deposited  uniforml}'  over  the  area  of  any  one 
zone,  clear  water  will  be  drawn  in  at  these  openings 
where  the  depth  of  sediment  is  least,  at  the  time,  when 
sediment  may  still  cover  other  openings  to  a  consider- 
able depth.  Such  a  condition  not  only  tends  to  a  great 
waste  of  water,  but  is  apt  to  result  in  the  ultimate  clog- 
ging of  perforations,  as  the  operator  closes  the  sludge 
valve  shortly  after  the  discharge  shows  comparatively 
clear,  not  know-ing  that  a  considerable  area  is  still 
covered  with  sediment. 

Perforations  and  Underdrains 
The  underdrains  and  perforations  must  be  de.signed 
so  as  to  give  the  same  degree  of  suction  over  all  the 
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Fig.  3.— Arrangement  of  sludge  valves. 
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holes  in  any  one  zone,  otherwise  clear  water  will  be 
drawn  in  at  those  openings  where  the  suction  is  great- 
est, while  sediment  may  still  cover  to  a  considerable 
depth  those  perforations  where  the  suction  is  less. 

The  total  head  available  for  operating  such  a  sys- 
tem of  underdrains  is  the  difference  in  elevation  be 
tween  the  water  in  the  basin  and  the  sludge  outlet. 
A  head  of  10  ft.  is  ample  for  operating  such  a  system ; 
with  the  smaller  head  every  precaution  must  be  taken 
to  reduce  to  a  minimum  loss  of  head  at  entrance,  the 
frictional  loss  in  the  underdrain  system  and  the  veloc- 
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keep  the  velocity  at  about  4  ft.  per  second,  or  less.  If 
the  maximum  velocity  intthe  underdrains  is  too  high 
it  is  impossible  to  obtain  a  uniform  suction  for  all 
the  openings  in  any  one  zone.  The  relation  of  valve 
area  to  the  openings  in  any  one  zone  controlled  by  the 
valve  depends  to  some  extent  on  the  depth  of  the  water 
in  the  settling  basin.  The  greater  this  depth  the  small- 
er can  be  the  valve  area  in  proportion  to  the  orifice 
openings. 

When  such  a  system  of  underdrains  is  properly  de- 
signed, there  is  little  likelihood  of  the  underdrains  be- 
coming clogged  with  sediment.  The  McKeesport 
plant  is  now  in  operation  over  five  years  and  no  diffi- 
culty whatever  is  experienced  in  keeping  the  under- 
drains open  and  flushing  out  the  sludge. 


Fig.  4.— Detail  of  underdrain  and  orifice. 

ity  head  at  the  sludge  outlet,  so  as  to  be  able  to  utilize 
as  much  of  the  head  as  possible  for  creating  a  scour- 
ing velocity  through  the  orifice. 

Fig.  IV.  is  a  detail  of  the  underdrain  and  orifice  to 
be  used  by  the  writer  at  Moorestown,  N.J.  In  this  case 
the  underdrains  consist  of  3-in.  vitrified  pipe  made  in 
, sections  3  ft.  long  in  which  are  cast  1^-in.  circular 
openings.  In  these  openings  are  placed  porcelain  ori- 
fices, of  the  special  design  shown  in  Fig.  IV.,  so  as  to 
reduce  the  loss  of  head  at  entrance  to  a   minimum. 

The  underdrain  system  should  be  designed  so  as  to 


Bulkheads  for  tunnel  forms  are  always  difficult  to 
build  because  of  the  roughness  of  the  rock  profile.  The 
Pneumatic  Concrete  Placing  Company,  of  New  York 
City,  which  is  specializing  in  tunnel-lining  work,  has 
been  experimenting  to  find  a  suitable  way  of  building 
such  bulkheads  quickly  and  cheaply  and  has  found  that 
cement  sacks  three-quarters  full  of  sand  can  be  used 
successfully.  The  sacks  are  laid  on  top  of  each  other 
in  the  same  way  as  bricks  in  a  wall  and  can  be  fitted 
into  all  crevices  of  the  rock,  following  closely  the  ir- 
regularities of  the  profile.  It  is  stated  that  one  un- 
skilled laborer  placing  sacks  replaces  two  carpenters 
building  forms.  A  bulkhead  formed  in  this  way  is  said 
to  be  tight  and  is  left  in  place  the  same  length  of  time 
as  a  wooden  one.  When  the  sacks  are  removed  the 
concrete  surface  is  rough  and  gives  a  good  bond  with 
the  adjacent  section. 
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Depreciation  in  Relation  to  Municipal  Works 


By  R.  O.  Wynne-Roberts,  Consulting  Engineer,  Regina 


IT  is  noticeable  that  on  the  North  American  con- 
tinent much  attention  is  now  being  paid  to  the 
question  of  depreciation  of  pubhc  utiHties.     One 
reason  for  this  is  the  creation  of  Commissions  by 
almost  all  the  States  and  the  discussion  of  municipal 
and  other  loans  in  Canada. 

A  perusal  of  the  voluminous  annual  reports  of  the 
American  Public  Service  Commissions  will  at  once 
show  that  depreciation  of  utilities  is  being  fully  con- 
sidered when  rates  are  revised,  whilst  in  Canada  it  is 
sometimes  taken  into  consideration  when  the  subject 
of  the  financing  of  such  undertakings  is  discussed. 

Not  only  are  the  American  Commissions  and  Cana- 
dian authorities  paying  closer  attention  to  the  financ- 
ing of  public  undertakings,  but  there  are  several  pub- 
He  organizations  constituted  for  the  purpose  of  inves- 
tigating the  methods  in  vogue  in  Europe  and  else- 
where, with  the  view,  among  other  things,  of  the 
adoption  of  the  best  way  to  provide  for  depreciation ; 
and  those  in  control  of  public  utilities  are  faced  with 
serious  problems  of  rectifying  any  deficiencies  which 
have  arisen  owing  to  the  absence  of  adequate  provision 
for  depreciation  in  the  past. 

For  instance,  the  National  Civic  Federation  of  New 
York  in  1906  sent  fourteen  gentlemen — each  of  whom 
occupied  a  high  position  in  his  own  profession — to 
study  municipal  and  private  ownership  of  Public  Utili- 
ties in  Great  Britain.  The  proceedings  of  the  National 
Municipal  League  of  America  also  afford  some  indica- 
tions of  the  trend  of  public  opinion  in  this  matter. 

The  movement  towards  municipal  ownership  is 
growing.  It  is  advocated  strongly  by  some  American 
organizations,  owing  to  the  difficulties  which  have  oc- 
curred in  many  pities  due  to  the  granting  of  franchises 
for  various  utilities.  The  policy  of  municipal  trading- 
has  been  adopted  by  many  Canadian  cities.  So  long  as 
politics  are  excluded  and  capable  men  are  appointed  to 
manage  these  concerns,  there  is  reason  to  expect  that 
revenue-producing  undertakings  can  be  conducted  by 
municipal  departments  to  the  advantage  of  the  rate- 
payers. 

Municipal  ownership,  however,  entails  great  respon- 
sibilies,  not  only  to  the  ratepayers  and  the  patrons,  but 
also  to  the  investors.  "Efficiency  and  economy"  is  a 
useful  slogan  for  special  occasions,  but  to  practise  it 
every  day  is  quite  a  different  matter.  Efficiency  means 
maintaining  a  department  at  a  top-notch  condition  and 
the  service  at  the  same  time  rendered  at  a  reasonable 
cost,  whilst  economy  is  often  interpreted  as  a  reduction 
of  expenses  to  an  excessive  degree.  This  attitude  on 
the  part  of  city  administrators  is  as  common  in  the  Old 
Country  as  in  the  new. 

Physical  depreciation  is  influenced  by  these  factors 
in  a  tangible  measure,  for  if  any  plant  is  not  maintained 
efficiently,  then  its  value  quickly  falls  and  this  in  turn 
affects  the  investors  interests  and  may  also  in  time 
raise  the  price  of  the  commodity  produced  or  the  ser- 
vice rendered. 

One  of  the  problems  which  confront  the  municipal 
engineer  and  the  municipal  auditor  is  the  allowance 
that  should  be  made  for  depreciation  when  preparing 
the  balance  sheet  of  a  civic  enterprise.  Civic  enter 
prises  are  now  fairly  numerous  and  also  dissimilar  in 
character.  For  example,  many  cities  have  one  or  more 
of  the  following:— waterworks,  electric  light  works, 


hydro-electric  works,  street  railways,  gasworks,  abat- 
toirs, ferries,  telephone  systems,  docks  and  harbours, 
high  pressure  fire  pumps,  asphalt  works,  hospitals, 
schools,  etc.  In  addition  to  these  there  are  portable 
machinery  of  many  kinds.  The  lives  of  the  compon- 
ent parts  of  the  foregoing  enterprises  vary  and  each 
undertaking  requires  to  be  dealt  with  separately. 

There  are  several  difficulties  to  be  faced  when  the 
depreciation  of  any  plant  has  to  be  ascertained.  The 
defining  line  of  depreciation  to  differentiate  it  from 
maintenance,  renewals,  and  repairs  is  sometimes  not 
easy  to  establish  and  therefore  each  unit  must  be  taken 
into  corisideration  and  the  accounts  carefully  analyzed. 
The  engineer  must  consequently  use  his  judgment  as 
to  what  is  depreciation  and  what  is  maintenance  when 
any  expenditure  may  be  allocated  to  either  account. 

Actual  depreciation  and  theoretical  depreciation 
are  seldom  analogous.  The  actual  depreciation  of 
new  and  substantial  plant  is  small  in  its  early  hfe  and 
increases  in  after  years,  but  theoretically  it  is  neces- 
sary to  equalize  as  far  as  possible  the  waste  in  the 
value  of  any  asset  on  each  year's  operations.  The  de- 
preciation of  reservoirs,  dams,  docks  and  buildings 
will  be  small  and  fairly  uniform,  but  parts  of  electric 
and  gasworks,  pumps,  street  railways,  etc.,  depreciate 
more  quickly  and  irregularly.  Much,  however,  de- 
pends on  the  character  and  the  extent  of  maintenance 
and  the  care  with  which  the  plants  are  operated.  Ex- 
cellent machinery  placed  -under  the  control  of  care- 
less or  incompetent  men  may  suffer  more  seriously 
than  an  inferior  plant  supervised  by  able  men.  More- 
over some  machinery  and  processes  are  liable  to  be 
changed  owing  to  unanticipated  developments  and 
improvements,  long  before  the  expected  life  has  been 
exhausted.  In  other  works  obsolescence  and  super- 
cession  should  in  many  instances  be  provided  for. 
Apart  from  depreciation,  etc.,  there  are  occasions 
where  reserve  funds  would  be  very  useful,  for  it  is 
unwise  to  increase  the  loan  debt  when  by  judicious 
building  up  of  a  reserve  fund  many  contingencies  may 
be  met.  This  has  been  done  in  many  places.  A  por- 
tion of  the  income  in  good  years  is  set  aside  to  build 
up  a  reserve  fund  up  to  a  maximum  of  say  twenty  per 
cent,  of  the  total  capital  expenditure.  Such  a  fund  is 
available  to  meet  deficiency  in  the  income  of  the 
undertaking  or  to  pay  off  extraordinary  claims  or  the 
cost  of  reinstating  certain  works  destroyed  by  fire, 
accident,  or  which  have  become  inadequate  or  obsolete. 
The  city  of  Leeds  (England)  obtained  powers  in  1905 
to  create  a  reserve  fund  on  the  above  lines,  and  the 
British  Model  Gas  Bill  as  amended  in  1913  has  a  pro- 
vision for  the  same  object.' 

Every  prudent  municipal  financier  will  endeavor 
to  arrange  that  civic  enterprises  will  each  year  bear 
their  own  fair  share  of  liabilities,  such  as  depreciation, 
etc.,  or  arrange  for  the  period  of  repayment  of  the 
loans  to  be  equal  to  the  equated  life  of  the  plant  for 
which  the  money  has  been  obtained. 

When  any  city  has  expended  on  new  works  to  the 
full  extent  of  the  power  granted  by  law,  then  in  Great 
Britain  "any  further  borrowing  power  required  to  re- 
place obsolete  assets  or  outlay  before  the  original  loan 
is   repaired  have  to  be  granted  by   Parliament,  and 

(I>    Gas  World.  Feb.  28,  1914.  ~  " 
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very  severe  scrutiny  is  made  into  all  tlic  circumstances 
because  tiie  grant  of  further  powers  will  lay  a  double 
burden  upon  the  community  until  the  original  loan  is 
repaid.  All  this  tends  to  support  the  present  practice 
of  Parliament,  namely  to  fix  the  period  of  repayment 
at  a  number  of  years  well  within  the  life  of  the  asset; 
in  other  words,  to  make  the  annual  charge  for  the  re- 
demption of  debt  a  little  more  than  equivalent  to  the 
normal  rate  of  depreciation  which  could  be  charged  to 
revenue,  or  profit,  and  loss,  account  by  a  prudent 
trader?'" 

When  loans  are  obtained  for  longer  periods  than 
the  actual  or  equated  life  of  any  plant,  then  the  ques- 
tion is  how  to  provide  for  the  liabilities  already  men- 
tioned. This  is  a  matter  which  requires  careful  con- 
sideration for  on  this  depends  the  adequacy  or  other- 
wise of  the  funds. 

In  Great  Britain  the  I.ocal  Government  15oard  de- 
cides the  period  of  repayment  of  municipal  loans  and 
these  are  hxed  according  to  the  nature  and  quality  of 
the  works  for  which  the  money  is  required.  Omnibus 
loans  are  not  usual,  that  is  loans  for  a  variety  of  works 
having  a  great  range  of  durability  are  not  usually  add- 
ed together.  For  instance,  a  waterworks  scheme  may 
include  land,  masonry  dams,  reservoirs  and  mains, 
pumping  machinery,  meters,  etc.  The  probable  life  of 
each  component  part  is  diliferent  and  the  period  of  re- 
payment therefore  varies.  A  street  railway  scheme 
will  ordinarily  comprise  land,  power  plants,  buildings, 
rails,  wires,  cables,  poles,  cars,  etc.  The  expected  life 
of  these  may  range  from  a  minimum  of  say  six  years 
to  a  maximum  of  any  number  of  years,  for  land  usually 
will  not  depreciate.  Loans  are  either  sanctioned  for 
each  item  so  as  to  secure  the  maximum  period  of  re- 
payment in  each  class,  or  the  life  of  the  composite 
scheme  is  ascertained  and  loans  sanctioned  for  such 
periods.  The  results  in  these  cases  is  that  depreciation 
is  ordinarily  covered  because  the  entire  cost  of  the 
plant  must  be  repaid  in  the  estimated  life  of  the  plant 
and  consequently  the  risks  to  the  investors  are  reduced 
and  they  are  prepared  to  accept  a  lower  rate  of  in- 
terest. 

In  the  United  States,  loans  are  sometimes  nego- 
tiated and  the  number  of  years  in  which  they  have  to 
be  repaid  are  fixed  regardless  of  whether  the  works  in- 
volved will  have  an  equal  life.  When  any  part  of  the 
undertaking  has  become  distressed  by  wear  and  tear, 
(jr  has  become  inefficient  or  inadequate  or  obsolete  in 
a  less  time  than  the  period  for  which  the  loan  has  been 
contracted,  then  another  loan  is  often  obtained  and  the 
utility  has  to  carry  more  capital  than  it  should  legiti 
mately  be  charged  with.  This  has  gradually  created  a 
situation  that  is  neither  satisfactory  to  the  public  nov 
the  investors,  hence  the  reason  for  the  creation  of  about 
43  State  Commissions  to  control  this  matter. 

In  Canada,  there  is  tendency  towards  American 
methods  of  financing  utilities.  There  are  instances 
where  the  cost  of  certain  works  and  machinery  have 
been  distributed  over  a  period  during  which  renewals 
will  probably  occur  more  than  once.  If  the  public  au- 
thorities charge  such  renewals  to  revenue,  or  if  a  re- 
serve fund  is  created  to  bear  the  cost  of  the  same,  there 
can  be  no  serious  objection,  although  it  would  be  better 
to  fix  the  time  for  the  retirement  of  the  loans  equal  to 
the  life  of  the  plant.  If  on  the  other  hand  any  plant, 
appliances  or  machinery  which  become  worn  out  before 
the  repayment  of  the  loans  and  there  are  no  funds 
other  than  a  fresh  loan  to  meet  the  cost  of  such  re- 
nt Repayment  of  Local  Loans,  by  Edward  Hartley  Turner.  I!I13. 
(2a)  See  Reiiort  of  Select  Committee  of  Hrltlth  Houne  of  Commonc  1802. 


newals  then  the  utility  is  not  operated  on  good  sound 
financial  basis,  and  this  may  in  time  operate  to  the 
disadvantage  of  the  utility. 

The  Local  Government  Boards  which  will  sanction 
municipal  loans  and  I'ublic  Service  Commissions  for 
other  public  utilities,  will  no  doubt  inquire  into  appli- 
cations for  authority  to  borrow  or  issue  bonds  and 
thus  safeguard  public  credit.  In  this  connection  it 
will  be  useful  to  quote  Wall  Street  Journal: — 

"There  are  few  States  in  which  Public  Service 
Commissions  have  not  been  established  by  law,  and 
while  there  was  a  time  when  they  were  looked  upon 
as  hostile  to  the  capital  invested  in  the  companies,  it 
is  beginning  now  to  be  realized  that  they  tend  in  act- 
ual practice  to  protect  the  companies  as  well  as  the 
public.  The  regulation  by  commissions  is  protecting 
the  security  of  the  investor  in  public  service  bonds 
and  stocks.  They  ofTer  one  of  the  most  inviting  forms 
of  investment  that  can  be  found."  The  article  is  too 
long  to  quote  fully.  "These  bonds  suffer  less  than  any 
other  class  from  the  periodic  reactions  in  general 
trade,"  is  the  testimony  of  Mr.  F-awrence  Chamber- 
lain in  the  same  Journal. 

Having  regard  to  what  has  been  .stated,  it  will  be 
apparent  that  where  works  are  executed  and  the 
equated  life  of  the  same  do  not  correspond  with  the 
period  of  repayment,  then  it  is  reasonable  to  suggest 
that  depreciation  should  be  provided  in  some  way  to 
make  up  the  deficiency. 

"Investors  in  public  utilities  at  least  under  normal 
conditions  are  entitled  to  have  their  investments  kept 
intact.  If  they  are  not  within  reasonable  limits  as- 
sured of  this  the  necessary  capital  will  not  be  forth- 
coming. These  conditions  prevail  regardless  of  whe- 
ther   the    plants    are    privately    or   publicly    owned."' 

"The  term  depreciation,  though  not  strictly  accur- 
ate was  originally  applied  as  a  convenient  form  of  ex- 
pression of  the  phrase  "diminution  of  value  due  to 
wear  and  tear.'  It  covers,  however,  other  and  wider 
contingencies.  The  question  of  depreciation  cannot  be 
separated  from  that  of  maintenance,  and  in  theory  one 
may  be  said  to  balance  the  other."* 

"Depreciation  is  generally  due  to  causes  which  may 
be  classified  under  ordinary  wear  and  tear,  general  de- 
cay, obsolescence  and  inadequacy.'" 

"Depreciation  is  concerned  with  the  allocation  to 
each  year's  operating  accounts  of  the  waste  in  the  in- 
struments of  production  attributable  to  the  year's 
operations.  The  cost  of  materials  purchased  and  en- 
tirely consumed  in  the  course  of  the  year's  operations 
is  invariably  included  in  ordinary  operating  expenses."" 

The  question  often  arises  as  to  the  method  by 
which  depreciation  should  be  provided,  whether  by 
equal  annual  amounts,  by  sinking  fund,  by  annuity, 
by  uniform  annual  investment  charge,  by  Dollar-year 
method  or  some  other  arrangement.  This  is  a  matter 
for  the  Engineer  and  the  Accountant  to  consider. 
There  are  strong  advocates  of  each  method.  The 
Wisconsin  Railroad  Commission  and  other  Commis- 
sions generally  adopt  the  straight  line  method  of  equal 
annual  instalments,  that  is,  the  original  cost  of  the 
plant,  less  its  estimated  residual  value  at  the  end  of  its 
life,  is  divided  into  equal  annual  payments  to  the  fund. 
The  sinking  fund  method  is  largely  used  in  Great 
Britain  and  by  many  authorities  on  this  side  of  the 

(3»    Addresw  on  Depreciation,  by  Mr.  Halford  Ericluon.  of  the  Wigoon- 

sin  Railroad  ("ommisi'ion,  1912. 

(4)    Depreciation,  by  EwinB  Matbeson.  1910.  ,.„,,„, 

(41    Depreciation  and  Public  Service  Regulation    by  R.  W.  Wltten. 

KnKlneerlng  News,  May  Rtb,  1913. 
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Atlantic.  Amounts  are  set  aside  annually  and  invested 
in  some  approved  securities  or  used  in  building  ex- 
tensions, etc.  These  amounts  placed  at  compound  in- 
terest will  in  the  aggregate  be  equal  to  the  cost  of  the 
plant  less  its  scrap  value.  The  annuity  method  con- 
sists of  setting  aside  a  sum  for  repayment,  and  inter- 
est, which  together  are  the  same  each  year,  but  as  the 
interest  decreases  the  repayments  increase.  The  uni- 
form annual  investment  charge  is  fully  explained  by 
Mr.  Whitten  in  the  Engineering  News.  It  is  assumed 
that  the  depreciation  reserve  is  invested  in  the  undei- 
taking,  and  becomes  an  integral  part  of  the  invest- 
ment. It  is  practically  the  same  as  the  sinking  fund, 
except  that  the  latter  fund  is  usually  invested  in  other 
securities  at  a  diflferent  rate  of  interest  to  the  rate  of 
return  from  the  business  the  capital  of  which  it  will 
ultimately  repay.  The  dollar-year  method  involves 
the  classifying  of  various  parts  of  a  plant  according  to 
their  durability,  and  then  the  number  of  times  eacii 
class  of  machinery,  etc.,  must  be  renewed  in  the  life 
of  the  most  durable  class  is  ascertained.  The  total 
cost  of  all  the  renewals  in  each  class  during  the  life  df 
the  longest  is  computed  and  these  costs  multiplied  by 
their  lives  will  give  the  total  dollar-years.  When  the 
total  dollar-years  for  all  classes  is  divided  by  tlie  total 


cost  of  all  renewals  during  the  period  then  the  quotient 
obtained  represents  the  composite  life  of  the  plant. 

The  New  York  Electric  Railway  Company  provide 
for  maintenance  and  depreciation  combined  by  setting 
aside  a  sum  of  money  based  on  car  mileage ;  other 
companies  deduct  a  percentage  on  gross  earnings. 
Some  electric  light  and  power  authorities  base  the  re- 
newals and  depreciation  on  the  monthly  output  in  kilo- 
watt-hours. Other  companies  having  a  large  and  per- 
manent plant  are  able  to  dispense  with  the  deprecia- 
tion charge  because  there  is  a  wide  annual  average 
deterioration  on  the  whole  plant  and  the  annual' ex- 
penditure on  renewals  maintain  the  undertaking  at 
approximately  a  constant  value.  For  instance,  ill  a 
concern  where  a  lai^ge  number  of  boilers,  engines  and 
generators  are  operated,  instead  of  creating  a  deprecia- 
tion or  reserve  fund  any  boiler,  engine  or  generator 
becoming  inefficient  is  scrapped  and  replaced  by  a  new 
and  better  unit,  out  of  revenue. 

In  smaller  undertaking.s — and  these  constitute  rlio 
major  number  of  undertakings  and  involve  a  large  in- 
vestment in  the  aggregate — it  will  be  possible  to  hnd 
ftmds  to  meet  renewals,  replacements,  depreciation, 
only  by  an  annual  or  more  frequent  contribution  made 
out  of  reventie    to  provide  for  such  purposes. 


Caisson    Type   of    Infiltration    Reservoir  at   Sarnia,   Ont., 

Waterworks 


By  HA.  McLean,  Town  Engineer,  Sarnia 


NO  municipal  undertaking  contributes  more  to 
the  comfort  and  well-being  of  the  residents 
than  the  development  of  a  pure  water  sup- 
ply. Sarnia  is  just  now  completing  an  entire- 
ly new  plant  which  medical  and  engineering  experts 
affirm  will  furnish  "the  best  water  in  the  world."  This 
plant  is  located  where  the  waters  of  Lake  Huron  enter 
the  River  St.  Clair.  It  consists  of  the  pumping  station, 
infiltration  reservoir  and  force  main. 

This  main  is  over  two  miles  long  and  enters  the  pre- 
sent supply  main  of  Sarnia  at  the  corner  of  George  and 
Front  streets.  It  is  24  inches  internal  diameter  and  is 
5-16  inches  thick.  The  steel  is  made  by  the  Siemens- 
Martin  Open  Hearth  process  and  the  pipe  is  lap-weld- 
ed. The  minimum  lengths  are  26  feet  and  the  joints 
are  of  the  bell  and  spigot  type.  The  joints  average  534 
inches  long  and  are  caulked  with  3^  pounds  of  oakum 
and  45  to  50  pounds  of  lead.  The  bell  is  reinforced  by 
turning  a  ilange  on  the  pipe  V/z  inches  in  width.  To 
protect  these  pipes  from  corrosion  they  are  dipped 
when  at  a  temperature  of  30O  degrees  Fahrenheit  in  a 
rust-resisting  solution  of  the  same  temperature.  They 
are  then  wrapped  in  burlap  and  re-dipped  in  an  asphalt 
solution.  This  insures  a  double  coating  for  the  inside 
of  the  pipe,  while  the  burlap  serves  the  double  purpose 
of  holding  the  solution  on  the  pipe  and  of  being  a  pro- 
tective coating.  After  being  caulked,  the  joints  are 
coated,  wrapped  with  burlap  and  recoated  with  the 
solution.  The  pipe  weighs  85  pounds  bare  and  88 
pounds  coated  and  wrapped. 

The  main  is  furnished  at  intervals  with  valves 
of  the  Ludlow  type  and  is  laid  so  that  connection  may 
be  made  for  the  village  of  Point  Edward  through  which 
it  passes.  Two  expansion  joints  serve  to  take  care  of 
expansion  and  contraction  and  also  to  facilitate  mak- 
ing connections  to  the  pumps  and  to  the  present  mains. 
Special  Y's  are  also  laid  in  the  main  to  allow  cross 


connections  being  made  when  it  becomes  necessary 
to  lay  a  duplicate  main.  The  contract  price  for  lay- 
ing the  main  is  $2.25  a  foot  and  for  the  pipe  itself 
$3,621^  a  foot. 

The  power-house  is  situated  on  the  beach  of  a  bay 
where  the  tendency  of  the  current  is  to  build  up  the 
land.  It  consists  of  a  coal  room,  boiler  room  and  a 
pump  room  in  which  are  the  office  and  store  room. 

The  coal  room  is  40  feet  long  and  42  feet  wide  and 
has  a  switch  running  to  it.  Two  large  sliding  doors 
permit  a  car  of  coal  being  shunted  right  into  it.  No 
coal-handling  device  will  be  installed  just  now,  as  the 
boilers  will  be  fired  by  natural  gas  piped  from  the  Til- 
bury fields  on  the  shore  of  Lake  Erie,  sixty  miles  dis- 
tant. However,  coal  hatches  in  the  roof  have  been 
provided  to  permit  coal  being  unloaded  from  the  ves- 
sels if  the  gas  supply  fails.  A  supply  of  coal  will  al- 
ways be  kept  on  hand  in  case  of  an  emergency.  The 
room  is  built  of  pressed  red  brick  outside  and  com- 
mon red  brick  inside,  well  reinforced  with  steel  bands, 
and  has  a  concrete  floor  and  a  concrete  roof  support- 
ed by  steel  trusses. 

The  boiler  room,  which  is  of  pressed  red  brick  both 
inside  and  out,  is  45  feet  long  and  42  feet  wide  and  is 
equipped  with  a  battery  of  three  boilers  of  500  li.p. 
capacity.  These  boilers  are  of  the  return  tubular  type 
and  are  manufactured  by  the  Waterous  Engine  Works. 
They  are  72  inches  in  diameter  and  18  feet  long,  built 
in  accordance  with  the  boiler  regulations  of  tlie  pro- 
vince of  Ontario  for  a  working  pressure  of  150  ])ounds 
and  a  hydrostatic  pressure  of  225  pounds  a  square 
inch.  Each  of  these  has  72  tubes.  4  inches  in  diam- 
eter, and  the  total  heating  surface  of  each  boiler  is 
1,555  square  feet.  The  grates  are  shaking  grates,  66 
inches  long  and  66  inches  wide,  and  these  are  install- 
ed as  gas  requires  a  net-work  of  fire  brick  to  break 

up  the  gas  jet.     Otherwise  the  flame  would  shoot 
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Lowering  pump  wells. 

through  the  tubes  and  up  the  stack,  thus  imparting 
very  little  heat  to  the  water  in  the  boilers. 

The  smoke  stack  is  100  feet  high  and  4  feet  6 
inches  in  diameter.  It  is  built  of  radial  fire  brick  on 
a  six-foot  concrete  foundation,  24  feet  square.  It  is 
built  on  a  compact  bed  of  sand  and  gravel  capable  of 
sustaining  a  weight  of  1>^  tons  a  square  foot.  It  is 
built  by  the  Alphons  Custodis  Construction  Com- 
pany, of  Chicago. 

The  pump  room  is  built  of  pressed  red  brick  out- 


First  cliamtwr  of  basin  in  place. 

vacuum  at  turbine  reduced  to  30  inches ;  barometer  28 
inches  mercury. 

The  turbines  are  of  the  impulse  type  with  two  com- 
plete stages  and  are  designed  for  direct  connection  to 
the  pumps  by  means  of  reduction  gears.  Operating 
condensing  the  steam  consumption,  exclusive  of  that 
used  by  the  auxiliaries,  is  15  pounds  per  b.h.p.  hour  at 
full  load. 

Each  turbine  has  a  set  of  double  helical  reduction 
gears  capable  of  reducing  the  speed  from  3,600  r.p.m. 


Chambers  of  basin  ready  for  lowering. 


side  with  pressed  buff  brick  inside  and  is  64  feet  long 
and  50  feet  wide.  In  it  will  be  installed  a  duplicate 
set  of  turbine  pumps  driven  by  steam  turbines  sup- 
plied by  the  Canadian  Allis-Chalmers  Company,  To- 
ronto. 

The  rated  capacity  of  the  steam  turbines  is  250 
h.p.  each  at  3,600  r.p.m.  when  operating  under  the  fol- 
lowing conditions:  (a)  steam  pressure  at  turbine  1.50 
lbs.  per  guage ;  (b)  superheat  at  turbine  0  degree^ 
Fahrenheit;  (c)  back  pressure  0  lbs.  per  guage;  (d) 


down  to  1,450  r.p.m.  and  is  capable  of  safely  and  con- 
tinuously transmitting  260  b.h.p. 

The  pumps  are  high  lift  single  stage  turbine 
pumps  of  the  Mather  and  Piatt  design  and  are  capable 
of  delivering  3.000  imperial  gallons  a  minute  against 
a  total  head  of  199  feet,  including  a  suction  lift  of  not 
more  than  22  feet  when  running  at  a  speed  of  1,450 
r.p.m.  The  power  required  by  each  pump  is  230  b.h.p. 
The  suction  pipe  is  22  inches  in  diameter  and  the 
discharge  pipe  from  each  is  14  inches.     The  guide  or 


Lowering  basin  and  section. 


Tt'.sting  tiltration  of  water  through  different  strata. 
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diffusion  vanes  are  made  of  phosphor  bronze  and  are 
removable  and  easily  replaced.  The  impellors  are 
also  made  of  phosphor  bronze  and  are  of  the  enclosed 
type.  Removable  neck  rings  are  fitted  on  each  side  of 
the  impellor  to  prevent  leakage  of  water  back  to  the 
.suction  port  of  the  impellor.  Each  pump  is  designed 
to  pump  4  1-3  million  gallons  per  24  hours  against  a 
pressure  of  86  pounds  for  domestic  service  and  for  tire 
service  to  pump  six  million  gallons  against  a  pressure 
of  120  pounds.  Each  set  is  designed  to  amply  take 
care  of  the  ordinary  consumption  and  one  is  a  dupli- 
cate of  the  other.  For  fire  consumption,  however,  the 
pumps  are  run  in  series.  This  arrangement  gives  the 
most  economical  results,  a  saving  of  10  per  cent.,  as 
the  water-works  system  is  a  direct  pressure  system  and 
the  full  load  capacity  of  the  pump  is  more  nearly  at- 
tained than  in  any  other  way.  The  bed  plates  and 
shafts  are  so  constructed  that  motors  may  be  installed 
later  on  if  Sarnia  adopts  the  use  of  Niagara  power. 

The  condenser  is  a  surface  condenser  of  the  water- 
works type  and  is  installed  on  the  suction  pipe.  The 
water  is  drawn  through  a'  bank  of  condensing  tubes 
and  is  j)umped  directly  into  the  force  main.  As  this 
main  lies  in  a  water-bearing  stratum  the  temperature 
of  the  water  delivered  to  Sarnia  consumers  will  be  the 
same  as  if  any  other  type  were  used.  The  condensed 
steam  is  returned  to  the  heater  bv  a  6-in.  x  14-in.  x  10- 


method  of  slow  sand  filtration  has  been  approved  by 
the  Ontario  Board  of  Health  and  saves  Sarnia  $100,- 
000  in  initial  cost  as  well  as  the  cost  of  washing  the 
sand,  if  any  other  sand  filtration  plant  were  installed. 

In  constructing  this  basin  and  pump  wells,  each 
alternate  section  is  built  above  the  water  line  and  al- 
lowed to  stand  until  thoroughly  seasoned.  Then  the 
gravel  is  excavated  from  the  inside  by  means  of  a 
clam-shell  bucket  dredge.  The  section  settles  down 
as  the  gravel  is  excavated  until  it  reaches  the  proper 
level.  The  bottom  is  then  made  up  of  a  layer  of 
stones  not  exceeding  2  inches  in  diameter.  For  the 
intermediate  sections  concrete  slabs  are  built  which 
overlap  the  basins  on  each  end.  These  have  grooves 
moulded  in  each  end  which  correspond  to  similar 
grooves  in  the  sections  previously  sunk  and  are  sunk 
in  exactly  the  same  way.  Each  end  of  the  slabs  and 
the  basin  has  two-inch  wooden  rubbing  strips  1  foot 
wide  secured  to  the  concrete  by  bolts  to  decrease  slip- 
ping friction.  When  all  are  in  place  the  grooves  are 
tamped  full  of  concrete  to  form  a  water-tight  joint. 

A  steel  pipe  with  a  24-inch  valve  in  each  section 
extends  through  the  basin  and  pump  wells  so  that  the 
flow  from  each  may  be  regulated.  These  valves  are 
operated  by  a  hand-wheel  from  the  steel  gallery. 

The  cost  of  the  plant  is  as  follows : — Force  main, 
$87,000;  power  house,  $33,000;;  infiltration  basin,  $65,- 
600;  boilers,  etc.,  $7,000;  pumping  machinery,  etc., 
S22.000;  engineering,  etc.,  $12,000;  total,  $226,600. 


Method  of  pouring  concrete.      Sarnia  waterworks. 

in.  single  acting  Edwards  air  pump  installed  in  the 
condenser  pit. 

A  24-inch  Venturi  meter  tube  is  installed  in  the 
force  main  just  outside  the  power  house  and  a  type 
M.  Register,  Indicator  Recorder  is  installed  in  the 
pump  room. 

Two  pump  wells,  25  feet  long,  8  feet  wide  and  22 
feet  deep,  are  located  underneath  the  pump  room  and 
two  just  outside.  These  are  built  with  reinforced  con- 
crete bottoms  and  are  so  constructed  that  the  power 
house  may  be  extended  at  any  future  time  as  the  con- 
sumption increases. 

The  infiltration  basin  is  built  in  twenty  sections 
25  feet  square  and  19  feet  deep.  These  sections  extend 
18  feet  below  the  water  level.  A  concrete  building  6 
feet  high  extends  over  all  and  the  two  pump  wells  be- 
sides. This  is  equipped  with  a  ventilator  and  man- 
hole for  each  section,  and  a  steel  gallery  3  feet  wide 
resting  on  the  top  of  the  section  runs  the  whole  length. 

The  basin  is  constructed  100  feet  from  the  shore 
fine  in  a  bed  of  gravel  60  feet  deep  and  this  forms  the 
bottom  of  the  reservoir.  The  water  percolates  through 
this  bed  into  the  basins.  As  the  current  in  the  River 
St.  Clair  at  this  point  is  from  5  to  8  miles  an  hour  tiie 
gravel  is  kept  continually  washed  free  of  all  silt.    This 


A  recent  survey  has  demonstrated  clearly  what  was 
previously  considered  probable — the  practicability  of 
constructing  a  bridge  on  the  rocky  reef  called  Adam's 
liridge,  which  connects  the  island  of  Ceylon  with  the 
mainland  of  India.  The  distance  is  22  miles,  and  an 
estimate  has  been  made  giving  the  cost  of  the  work, 
which  probably  includes  a  good  deal  of  causeway,  at 
about  $4,000,000 — an  amount  much  less  than  was  pre- 
\  iously  thought  necessary.  There  is,  therefore,  a  prob- 
ability of  this  important  connection  being-  carried  out 
in  the  near  future.  A  part  of  it,  from  the  main  land  to 
the  island  of  Rameshwaram,  has  in  fact  been  built. 
The  immediate  utility  of  such  a  bridge  is  much  dim- 
inished by  the  fact  that  while  the  main-line  railways 
are  uniformly  of  5-ft.  6-in.  gage,  the  gage  of  the  Adam'.i 
Bridge  branch  is  narrower.  Hence  the  excellent  har- 
bor at  Colombo  would  still  lack  suitable  connectioR 
with  the  rest  of  India. 


A  company  of  British  engineers  and  others  inter- 
ested in  Canadian  transportation  were  entertained  at 
dinner  in  the  Savoy  Hotel,  London,  Eng.,  on  April  30 
by  the  Montreal  Harbor  Commissioners,  of  whom  Mr. 
Cowie,  the  chief  engineer,  acted  in  the  capacity  of  host. 
Referring  to  the  investigation  being  made  by  the  Com- 
missioners, Engineer  Cowie  said  they  were  inspired  by 
the  competition  and  also  by  the  investigation  of  Can- 
ada's rivals  for  European  trade.  On  the  other  hand, 
the  economical  working  of  the  port  in  Montreal  had 
attracted  engineers  from  Europe  and  America. 


Mr.  Hugh  L.  Cooper,  of  Rochester,  Minn.,  builder 
of  the  big  dam  across  the  Mississippi  river  at  Keokuk, 
Iowa,  has  been  appointed  by  Sir  Ralph  Wilcocks,  su- 
pervising engineer  of  the  famous  Assouan  Dam,  as  con- 
sulting hydro-electric  engineer  for  the  Egyptian  Gov- 
ernment. Mr.  Cooper  will  have  supervision  of  the 
construction  of  the  dam  across  the  River  Nile,  which  it 
is  said  will  be  one  of  the  largest  dams  in  the  world. 
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A  Retrospect  of  Municipal  Engineering 

Practice  in  1913 


By  the  London,  Eng.,  Correspondent  of  the  Contract  Record 


MUNICIPAL  engineering  practice  covers  such 
a  wide  field  now  that  it  would  be  difficult 
to  deal,  within  the  compass  of  a  readable 
article,  with  the  entire  range  of  subjects 
embodied  in  the  expression.  Some  line  must  be 
drawn,  if  the  article  is  not  to  become  heavy  and  un- 
wieldy, and  it  is  therefore  proposed  to  retrospect 
only  so  far  as  highway  construction  and  maintenance, 
water  supply,  sewage  disposal,  (which  may  be  takei'. 
to  include  sewerage)  and  refuse  destruction  are  con- 
cerned. These  are  the  primary  duties  of  a  municipal 
engineer,  and  apply  equally  whether  he  holds  an  im- 
portant borough  appointment  or  is  merely  the  "sur- 
veyor and  inspector"  to  a  small  urban  or  straggling 
rural  district.  Such  works  as  those  in  connection 
with  housing,  hospitals,  schools  and  so  forth,  call  for 
architectural  training  and  experience,  and  although 
duties  in  connection  with  them  are  frequently  added 
to  those  legitimately  his,  the  services  of  an  outside 
architect  (except  possibly  in  the  case  of  county 
schemes)  are  often  requisitioned  either  to  do  all  that 
is  required  or  to  co-operate  with  the  engineering  offi- 
cial. The  past  year  has  witnessed  the  completion  of 
many  large  schemes,  but  individual  reference  to  these 
will  not  be  made,  a  catalogue  being  quite  a  diflferent 
thing  from  a  retrospect. 

Highway  Construction  and  Maintenance 
It  is  customary  in  considering  this  subject  to  com- 
mence with  .some  such  expression  as  "the  rapid  de- 
velopment of  self-propelled  traffic  during  the  past  few 
years"  or  "  the  wear  and  tear  caused  by  high-speed 
mechanical  traction,"  and  to  point  as  a  moral  tlie  num- 
berless problems  which  have  confronted  the  engineer 
in  his  endeavor  to  cope  with  such  disturbing  elements. 
The  one  thing  that  is  certain  is  that  the  highway  en- 
gineer has  been  placed  upon  his  mettle  by  the  new 
traffic,  and  that  the  methods  of  the  erstwhile  road- 
foreman-surveyor  have  had  to  go  by  the  board. 

The  International  Road  Congress 

The  most  important  event  of  the  year  1913  was 
undoubtedly  the  International  Road  Congress  held  in 
London.  Here  were  collected  data  and  statistics  re- 
lating to  highway  engineering  and  administration  in 
all  parts  of  the  civilized  world,  and  if  the  number  of 
papers  was  excessive  and  the  treatment  of  the  various 
subjects  was  occasionally  diffuse  and  the  translations 
left  something  to  be  desired,  there  was  yet  a  residue 
of  good  sound  stuflf  which  well  repaid  study — especial- 
ly when  served  up  in  the  condensed  form  adopted  by 
the  Contract  Record. 

Terminology  and  Classification 
Terminology  was  one  of  the  matters  dealt  with  in 
the  Congress  papers,  and  a  tribute  must  be  paid  here 
.to  the  admirable  glossary  (reproduced  in  the  columns 
of  the  Contract  Record)  which  has  since  been  pre- 
pared by  Mr.  Percy  Boulnois.  That  there  are  faults 
in  the  glossary  and  that  it  leaves  out  much  that  should 
be  included  and  includes  much  that  is  redundant,  does 
riot  militate  against  its  usefulness.  The  criticism  it 
has. aroused  is  th«  strongest  evidence  that  could  be 


adduced  in  its  favor,  and  when  the 'glossary  appear;- 
finally  in  book  form  it  will,  there  can  be  little  doubt, 
prove  itself  one  of  the  natable  achievements  of  1913, 
its  year  of  inception.  The  classification  of  the  chief 
road  stones,  undertaken  by  the  Engineering  Standard; 
Committee  on  Road  Materials,  deserves  at  least  pass- 
ing mention  as  being  the  inaugural  step  towards  a 
complete  classification  of  materials.  The  subject  was 
dealt  with  in  an  article,  "Standardization  of  Road 
Stones  and  .Standard  Nomenclature,"  which  appeared 
in  the  Contract  Record  of  October  1st  last. 

The  Road  Board  Trials 

A  great  flourish  was  made  at  the  Internationa! 
Road  Congress  regarding  the  trial  sketches  of  various 
forms  of  road  construction  which  were  laid,  under  the 
supervision  of  the  Road  Board,  at  Sidcup  and  else- 
where. Many  visitors  were  deluded  into  visiting  the 
site  and  the  motor  omnibuses  on  the  favored  routes 
did  a  roaring  trade.  Optimists  have  expressed  the 
conviction  that  the  present  year  may  bring  to  light 
some  practical  results  from  these  trials,  but  the  prac- 
tical man  (who  is  not  necessarily  pessimistic  by-the- 
bye)  is  of  a  different  opinion.  It  may  seem  a  harsh 
thing  to  say.  but  these"  ^lelauded  trials  can  no  longer 
be  regarded  in  any  other  light  than  that  of  a  huge  joke. 
That  they  were  well-meant  none  can  deny,  but  good- 
meaning  and  incompetence  only  too  often  go  hand  in 
hand  in  this  life,  with  regrettable  results.  An  interim 
report  of  these  trials  was  issued  by  the  Road  Board 
last  year,  but  it  was  for  the  greater  part  valueless. 
Some  of  the'  materials  laid  hav€  since  had  to  be  relaid, 
many  of  them  have  iad  to  be  repaired,  while  in  some 
instances  (in  dtie  at  least),  one  material  has  been  re- 
1  placed  by  another.  Unsuitability  for  the  traffic  con- 
ditions obtaining  on  the  trial  .stretch  must  be  the  final 
report  as  to  quite  a  large  proportion ;  indeed  the  mat- 
ter could  now  be  decently  interred  and  put  away  from 
sight  and  memory  for  ever  without  a  pang  of  regret 
from  any  sane-minded  individual. 

Road  Engineering 
Road  engineering,  in  the  true  meaning  of  the  term, 
docs  not  exist  in  England.  What  undeveloped  tracts 
of  country  there  may  be  are  not  in  the  market  for  de- 
velopment, and  the  supply  of  roads  is  in  the  main  fully 
adequate  to  meet  requirements.  New  roads  come  into 
being  only  in  the  case  of  estate  development  and  pre- 
sent neither  engineering  features  nor  difficulties.  There 
are  certain  road  schemes  for  London  being  discussed 
now,  notably  the  western  approach  road  to  London 
and  the  Croydon  relief  road,  and  both  of  these  will 
certainly  fall  within  the  category  of  engineering  works, 
but  they  are  the  exceptions  and — they  are  only  schemes 
at  present  and  have  not  yet  materialized.  The  exten- 
sion of  town  planning  will  doubtless  in  time  call  for 
the  construction  of  many  important  highways,  but 
town  planning  is  not  making  much  headwa)^  against 
the  red-tape  restrictions  and  harassing  requirements 
of  the  Local  Government  Board.  There  is  no  greater 
anomaly  than  the  number  of  Acts  which  are  passed 
by  the  Legislature  only  to  be  rendered  null,  void  and 
of  no  effect  by  the  very   Departments  and  officials 
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created  to  popularize  them  and  assist  their  working. 
A  rapid  descent  in  the  scale  must  now  be  made  to 

Road  Crusts  and  Carpets 
and  the  question  naturally  arises,  why  not  "lino- 
leums" and  "oilcloths,"  having  regard  to  the  oiled  and 
similar  surfaces  that  abound?  It  may  be  said  at  once 
that  the  year  1913  has  brought  nothing  new  in  either 
good  crusts  or  carpets.  There  has  been  an  enormous 
amount  of  nonsense  talked  on  the  subject,  with  just  a 
leavening  of  real  commonsense,  and  one  contemporary 
in  particular  has  been  feeding  its  readers  almo.st  en- 
tirely upon  road  crusts.  That  the  subject  has  its  im- 
portance it  is  unnecessary  to  say,  but  it  has  its  limits, 
and  there  are  other  subjects  that  deserve  at  least  some 
slight  share  of  attention.  When  a  writer  descends  to 
measuring  the  depth  and  area  of  the  pittings  made 
upon  a  road  crust  by  rain,  it  is  very  nearly  time  for 
the  operation  of  .some  Mental  Deficiency  Act  in  his 
case.  There  are  three  primary  methods  of  surfacing 
a  macadamized  road:  Surface  painting,  tar  macadamiz- 
ing and  pitch  grouting.  Other  methods  are  variants  of 
these,  as  are  the  numerous  proprietary  .systems,  such 
as  pitchmac,  tarmac,  rocmac,  ferromac,  lithomac,  cor- 
mastik,  plascom  macadam,  roadoleum,  and  tarvia. 
There  is  no  doubt  something  in  all  of  them,  and  im- 
provements are  made  in  their  composition  and  laying 
as  experience  is  acquired ;  but  nothing  of  a  startling 
nature  has  been  accomplished  in  this  way  during  the 
past  year,  owing,  it  may  be,  in  some  instances,  to  per- 
fection having  been  obtained !  At  least,  so  we  are  told 
in  more  than  one  catalogue  issued  for  the  coming  sea- 
son. As  regards  tar  painting  and  tarred  materials  in 
general  it  must  be  noted  that  the  increase  in  the  cost 
of  tar  is  becoming  a  serious  matter.  Its  price  is  sev- 
eral times  what  it  was  in  the  early  days  of  these  sys- 
tems, and  unless  some  other  material  comes  to  hand 
the  cost  of  such  work  must  become  prohibitive.  There 
have  been  no  noteworthy  improvements  in  road  mach- 
inery since  the  exhibition  which  was  held  in  connec- 
tion with  the  International  Road  Congress,  although 
some  interest  attaches  to  the  three-axle  roller  designed 
by  Colonel  Crompton.  This  roller  is  designed  to  give 
pressure  ranging  from  160  lb.  to  500  lb.  per  inch  width 
of  roller. 

Town  and  City  Roads 
Tar  macadam  is  being  used  in  vastly  increasing 
quantities  in  residential  quarters  and  in  business 
streets  where  the  traffic  is  fairly  light.  The  tendency 
to  substitute  granite  setts  for  wood  and  asphalt  pave- 
ments in  busy  thoroughfares  has  become  more  marked 
during  the  past  year,  but  there  have  been  no  actual 
conversions  worth  recording.  In  wood  paving  creo- 
soted  soft  woods  chiefly  are  employed,  to  the  possible 
exclusion  in  time  to  come  of  the  Australian  hardwoods. 
In  quarters  where  the  motor  traffic  is  heavy,  such 
work  has  had  to  be  done  in  strengthening  the  fotmda- 
tions  of  the  roadways,  and  this  has  been  found  to  re- 
sult in  a  saving  of  maintenance  costs.  Brick  pave- 
ments have  not  yet  caught  on  and  their  use  is  prac- 
tically confined  to  footways,  channels  and  crossings. 
The  use  of  rock  asphalt  has  increased  much  during  re- 
cent years,  and  last  year  formed  no  exception. 

Water  Supply 

Among  the  more  important  events  in  water  engi- 
neering the  installation  at  Chingford  of  the  Humphrey 
pump  by  the  Metropolitan  Water  Board  must  occupy 
a  prominent  place.  The  pump  is  of  the  internal  com- 
bustion type,  in  which  the  explosion  of  gas  takes  place 


m  direct  contact  with  the  water  to  be  lifted,  and  upon 
which  it  exerts  the  force  necessary  for  raising  it. 
The  Board,  after  a  most  thorough  investigation,  de- 
cided to  adopt  this  pump,  and  the  installation  at 
Chingford  has  a  total  capacity  of  180,000,000  gallons 
per  24  hours,  with  a  lift  of  from  25  to  30  feet.  Five 
pumps  have  been  erected  in  all.  four  with  a  40,000,000 
gallon  capacity  and  one  with  a  20,000,000  gallon  capa- 
city per  day.  The  column  of  water  in  the  "play-pipe" 
oscillates  to  and  fro  according  to  the  stroke  of  the 
pump,  and  a  large  conical  water  tower  above  the  out- 
let makes  good  the  fluctuating  levels  of  the  water,  and 
so  maintains  a  continuous  discharge  to  the  high-level 
reservoir.  Anthracite  coal  is  used  for  the  producer 
gas,  with  a  guaranteed  consumption  of  1.1  lb.  per 
actual  water  horse-power,  and  with  this  at  22s.  per  ton 
the  fuel  cost  of  pumping  would  be  .0196d.  per  1,000 
gallons  lifted. 

Water  Purification 
Under  this  head  there  is  nothing  of  a  definite  na- 
ture to  record.  The  good  work  is  forging  steadily 
along,  and  advances  have  been  made  both  in  purifica- 
tion and  sterilization  of  water  by  the  use  of  chlorine, 
by  treatment  with  hypochlorite,  ozone  and  the  ultra- 
violet rays  of  light,  and  by  mechanical  pressure,  filtra- 
tion and  oxidation.  It  would  be  superfluous  to  deal 
with  these  in  detail,  all  the  processes  having  received 
a  due  share  of  attention  in  the  Contract  Record  and 
other  technical  journals  during  the  past  year.  A 
great  deal  of  attention  has  been  paid  to  treatment  with 
lime,  for  softening,  sterilising  and  purification  pur- 
poses. "It  is  evident,"  says  an  authority  on  the  sub- 
ject, "that  lime  is  not  only  useful  for  softening  water; 
it  is  useful  also  when  added  to  water  containing  car-^ 
bonic  acid  in  neutralizing  the  acid  and  in  removing 
plumbo-solvent  qualities;  further,  if  added  in  proper 
proportion,  it  will  prevent  the  corrosion  of  iron  pipes, 
it  being  found  that  the  thinnest  possible  film  of  lime 
acts  as  a  preservative."  Mr.  G.  C.  Whipple,  in  a  pa- 
per read  before  the  New  England  Waterworks  Asso- 
ciation, dealt  with  the  addition  to  plumbo-solvent  wa- 
ters of  lime  in  the  form  of  powdered  chalk.  The  man- 
ufacturers of  softening  plants  are  now  claiming  the 
merit  of  sterilization  for  their  processes.  The  Metro- 
politan Water  Board  is  still  pursuing  its  researches, 
under  the  able  direction  of  Dr.  Houston,  into  the  puri-^ 
fication  of  water  by  sand  filtration  and  storage.  One 
week's  storage  is  said  to  increase  the  safety  of  the  wa- 
ter over  a  hundredfold,  while  the  uniformity  obtained 
in  the  quality  of  the  stored  water  assists  the  efficient 
working  of  sand  filtration  beds. 

Mains  and  Structures 
The  causes  of  the  incrustation  of  water  mains  and 
of  animal  and  vegetable  growths  in  water  mains  have 
received  considerable  attention,  as  has  also  the  sub- 
ject of  external  corrosion.  Steel  mains  are  coming  to 
the  front,  although  the  demand  of  the  Local  Govern- 
ment Board  for  repayment  \vithin  a  short  period  of 
loans  for  these  mains  has  restricted  their  use^  A 
great  amount  of  steel  pipe  is  exported  from  this  coun- 
try to  the  Colonies.  Reinforced  concrete  is  another 
material  for  which  the  Local  Government  Board  will 
not  grant  long-period  loans,  with  the  result  that  its 
use  for  reservoirs  and  other  waterworks  structures 
has  been  considerably  curtailed.  An  important  report 
on  the  subject  of  cracks  in  reinforced  concrete  has 
been  drawn  up  by  the  Concrete  Institute.  It  is  inter- 
esting to  note  that  water  may  in  swimming  baths  be 
used  over  and  over  again  if  properly  purified.     The 
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Belfast  Corporation  had,  in  July  last,  a  public  bath 
which  had  not  been  completely  emptied  and  refilled 
for  seventeen  months,  only  sufficient  water  to  make 
up  for  loss  having  been  added  from  time  to  time.  Bac- 
terial analysis  showed  the  water  to  be  as  pure  as  the 
town  drinking  supply. 

Sewage  Disposal 
In  his  presidential  address  delivered  last  year  be- 
fore the  Association  of  Managers  of  Sewage  Disposal 
Works,  Dr.  Bostock  Hill  laid  stress  upon  the  necessity 
for  co-operation  between  the  chemist,  the  biologist 
and  the  engineer,  and  in  this  direction  much  has  been 
done  during  the  past  year.  The  problems  of  sewage 
disposal  have  proved  to  be  of  a  highly  complicated 
nature,  and  it  is  being  reaHzed,  none  too  soon,  that 
there  is  no  royal  road  to  the  disposal  of  sewage,  each 
individual  case  calling  for  special  treatment.  There 
are  adherents  of  slate  beds,  septic  tanks  and  so  forth, 
who  claim  practically  their  all-sufficiency,  but  any 
such  claim  is  sheer  nonsense.  The  past  year  has  been 
one  of  steady  progress,  of  grappling  with  difficult 
problems,  of  trial  and  experimentation  galore;  but  the 
finger  cannot  be  laid  on  any  specific  performance  of 
outstanding  importance.  The  literature  on  the  sub- 
ject has  been  voluminous,  and  a  number  of  huge 
schemes — notably  those  of  a  joint  sewerage  scheme 
for  Greater  Vancouver  and  for  Greater  New  York 
respectively — have  received  their  due  share  of  con- 
sideration. 

Royal  Commission  On  Sewage  Disposal 

The  Appendix  to  the  Eighth  report  of  this  Com- 
mission was  issued  during  the  year,  and  the  event 
must  have  a  certain  amount  of  importance.  It  is  un- 
fortunate that  the  Commission  has  been  so  long  in 
issuing  its  reports,  as  the  first  must  of  necessity  be 
more  or  less  out  of  date  long  before  the  last  appears. 
The  Appendix  contained  a  mass  of  information,  to- 
gether with  records  of  practical  investigations ;  and 
must  prove  very  useful  to  the  engineer  who  has  time 
to  study  it.  Possibly  when  the  next  report  (which  is 
to  be  the  final  one)  has  been  issued,  an  intelligent  and 
intelligible  precis  of  the  whole  of  the  volumes  may  be 
looked  for.  It  will  be  possible,  perhaps,  to  boil  them 
down  into  the  compass  of  quite  a  small  book.  In 
America  investigation  of  every  kind  is  proceeding 
apace,  and  records  are  being  made  and  data  established 
that  puts  into  the  shade  the  work  done  in  any  other 
country. 

Dilution 

The  question  of  disposal  by  dilution  has  been 
largely  discussed  but  it  has  not  found  much  favor  in 
England.  The  Royal  Commission  on  Sewage  Dis- 
posal did,  in  its  Eighth  Report,  extend  its  patronage 
to  it,  when  the  dilution  was  not  less  than  500  to  1. 
"The  ratios  of  dilution  recommended  as  the  chief  fac- 
tor to  be  considered  in  dealing  with  settled  sewage 
appear,"  says  an  authority  on  the  subject,  "to  be  per- 
fectly safe."  These  observations  are  based  upon  the 
records  of  experience  in  America,  where  crude  sew- 
age has  been  discharged  into  large  bodies  of  water 
where  the  volume,  as  in  the  Great  Lakes  or  in  New 
York  Harbour,  has  been  ample,  but  the  lack  of  suitable 
currents  has  had  the  effect  of  causing  the  deposition 
of  heavier  solids  in  large  quantities  or  the  drifting  of 
the  lighter  floating  solids  into  positions  where  they 
have  created  a  nuisance.  Even  in  otherwise  well  reg- 
ulated streams  the  unavoidable  slackness  of  flow  at  the 
sides,  or  in  weir-pools  and  in  very  dry  seasons,  has 


also  caused  the  suspended  solids  to  be  deposited  in 
such  quantities  as  to  form  large  accumulations  of  put- 
refying organic  matter,  which  has  inevitably  given  rise 
to  serious  nuisance  in  the  form  of  objectionable  smells, 
as  well  as  exhausting  the  dissolved  oxygen  in  the  wa- 
ter and  thus  rendering  it  unfit  to  support  fish  life."  One 
cannot  agree  with  Mr.  G.  W.  Fuller,  a  member  of  the 
American  Society  of  Civil  Engineers,  who  considers 
that  a  45  to  1  to  a  90  to  1  dilution,  depending  upon  the 
manufacturing  wastes  in  the  sewage  and  the  dissolved 
oxygen  content  of  the  diluting  water,  would  be  suffi- 
cient to  prevent  nuisance  to  sight  and  smell,  although 
where  the  bulk  of  the  solids  in  suspension  had  been 
l)reviously  removed  some  such  standard  of  dilution 
might  suffice. 

Methods  of  Treatment 

There  is  nothing  sufficiently  novel  in  the  methods 
of  treatment  obtaining  to  call  for  special  notice.  Dr. 
Bostock  Hill,  in  the  address  already  mentioned,  defi- 
nitely expressed  himself  as  in  favor  of  circular  perco- 
lating filters,  of  a  standard  depth  of  5  ft.,  with  material 
about  one-half  inch  in  size,  although  a  little  finer  on 
top.  It  is  too  early  yet  to  pronounce  finally  upon  such 
details ;  but  the  one  fact  remains  that,  in  this  country, 
although  contact  beds  continue  to  give  good  effluents 
preference  is  given  in  new  works  to  percolating  beds. 
The  fixed  spray  jet  is  being  largely  adopted  in  Am- 
erica for  percolating  beds.  Simple  land  treatment  in 
England  is  dead,  the  Local  Government  Board  not 
being  prepared  to  entertain  proposals  for  broad  irri- 
gation, no  matter  what  amount  of  land  it  may  be  pro- 
posed to  allot  for  the  purpose. 

Sludge  Disposal 

Sludge  disposal  still  receives  its  meed  of  attention, 
but  it  remains  a  very  acute  problem  indeed,  and  is 
the  cause  of  more  trouble  to  the  engineer  than  any 
other  feature  of  sewage  disposal.  Tiie  conversion  of 
sludge  into  a  saleable  manure  that  will  pay  for  the 
labor  expended  upon  it  seems  beyond  the  reach  of 
practical  economics  for  the  present.  In  May  last.  Dr. 
Grossmann,  of  Manchester,  read  a  valuable  paper  on 
his  system  of  sludge  disposal.  Sludge,  he  pointed  out, 
contained  nitrogen,  phosphates,  potash,  all  good  for 
plant  food,  and  yet  it  was  not  a  good  manure  owing 
to  the  presence  of  grease  which  prevented  the  access 
of  air  and  water  to  the  soil,  and  also  rendered  impos- 
sible the  solution  by  rain  of  the  valuable  ingredients. 
In  his  system  (which  has  been  working  satisfactorily 
at  Oldham  for  some  time)  the  grease  and  certain  solids 
are  removed,  leaving  a  valuable  dry  i)owder  of  high 
manurial  value,  portable  and  easily  handled.  Unfor- 
tunately, he  cannot  claim  a  profit  on  the  process,  but 
he  is  prepared  to  undertake  that  the  cost  of  getting 
rid  of  the  sludge  altogether  would  not  be  more  tlian 
the  present  cost  of  converting  it  into  pressed  cake. 
In  America  the  ImhoflF  tank  has  found  great  favor. 
The  tank  is  designed  to  reduce  the  bulk  of  the  sludge 
and  to  digest  it  down  to  an  easily  handled  residue  of  an 
earthy  nature  suitable  for  manure.  Important  develop- 
ments in  sludge  disposal  may  safely  be  looked  for  in 
the  course  of  the  next  few  years.  When  once  com- 
mercial enterprise  enters  the  field,  it  is  pretty  obvious 
that  there  will  be  some  practical  results,  and  already 
several  companies  are  making  arrangements  to  take 
over  the  total  output  of  sewage  from  selected  woiks 
for  the  purpose  of  utilizing  it  in  various  ways.  Dr. 
Grossmann's  is  a  case  in  point,  and  others — the  Native 
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Guano  Company,  for  example,  who  are  at   work  at 
Kingston-on-Thames — could  be  given. 

Refuse  Destruction 

The  expression  "refuse  destruction"  must  be  taken 
in  its  widest  sense,  and  not  limited  in  its  application 
to  the  process  of  incineration  in  specially  constructed 
furnaces.  There  are — as  residents  of  numberless  rur- 
al districts  in  all  parts  of  the  country  know  to  their 
cost — other  methods  of  incineration,  and  an  excellent 
specimen  of  "how  not  to  do  it"  may  be  seen  in  opera- 
tion now  at  a  certain  straggling  village  in  Middlesex. 
Here  some  thousands  of  tons  of  London  "rough  dust" 
are  being  shot  on  the  land  and  burned,  the  stinking 
smoke  being  visible  to  both  eye  and  nose  for  miles 
around.  Possibly  about  one-tenth  of  the  refuse  will 
be  wholly  or  partially  consumed,  and  the  remainder 
will  be  spread  over  the  ground  as  a  foundation  for 
choice  building  sites.  The  village,  by-the-bye,  is  one 
of  those  miserable  little  "urban"  distri'cts  which  v,cre 
created  by  the  Act  already  referred  to.  There  is  not 
a  street  in  the  district,  and  its  total  population  is  only 
about  700.  It  forms  a  good  dumping  ground  for  Lon- 
don's waste  material,  as  its  staff  are  too  busy  diagnos- 
ing sore  throat  as  diphtheria  and  gravel  rae^h  as 
measles  to  pay  much  attention  to  the  health  of  the 
district. 

Scientific  Incineration 

Tiiere  has  been  no  direct  advance  in  the  methods 
of  legitimate  refuse  destruction  during  the  past  year, 
but  the  work  fias  steadily  progressed  in  the  direction 
of  increased  furnace  efficiency  (tending  towards  econ- 
omy of  maintenance  and  better  combustion),  elimina- 
tion of  smoke  and  dust,  more  sanitary  handling  of  tlie 
refuse  and  fuller  utilization  of  the  by-products.  The 
arguments  regarding  the  relative  merits  and  demerits 
of  front,  top  and  back  feed  respectively  still  go  on. 
Much  nonsense  was  talked  years  ago  as  to  the  profits 


to  be  derived  from  the  scientific  burning  of  refuse. 
Although  much  has  been  done  in  the  way  of  obtain- 
ing power  for  pumping,  lighting  and  other  purposes 
these  profits  have  yet  to  be  realized.  The  most  that 
can  be  expected  is  a  reduction  in  the  cost  of  disposal, 
and  this  coupled  with  the  mere  fact  of  disposal  itself, 
in  a  sanitary  manner,  is  a  great  forward  step. 

Other  Methods 

The  spreading  of  house  refuse  to  a  depth  of  5  feet 
on  the  land  of  a  sewage  farm,  and  then  running  the 
sewage  upon  it  for  purification  does  not  appeal  to  the 
imagination,  although  the  system  has  apparently  work- 
ed well  at  Leek,  England,  where  the  land  available 
for  irrigation  was  quite  unsuitable  for  the  purpose, 
owing  to  its  stiff  nature.  The  addition  of  tlie  refuse  to 
sewage  sludge,  the  mixture  being  used  as  manure,  is 
an  undesirable  form  of  disposal  that  has  not  only  been 
advocated  but  actually  put  into  practice,  with  results 
of  a  somewhat  fiuctuating  nature.  Apart  from  proper 
incineration,  the  direct  conversion  of  the  refuse  into 
manure  appears  to  i)e  the  best  system  extant.  At 
.Southwark,  London,  the  "Patent  Lightning  Crusher" 
system  has  been  in  use  for  years,  with  excellent  re- 
sults, and  many  of  the  largest  towns  have  now  adopt- 
ed it.  The  process  is  simplicity  itself,  and  is  absolutely 
free  from  nuisance,  while  farmers  are  ready  purchasers 
of  the  manure. 

Security  of  Tenure 
l'"or  many  years  now  English  municipal  engineers 
have  been  endeavouring  to  obtain  superannuation  and 
security  of  tenure.  The  sanitary  inspector  is  the  only 
individual  who  has  anything  of  the  kind,  and  his  bene- 
fits are  limited  to  security  of  a  sort.  His  appointment 
is  subject  under  certain  conditions  to  the  sanction  of 
the  Local  Government  Board,  and  his  dismissal  fol- 
lows the  same  course.  Thus,  if  his  council  decide  to 
dispense  with  his  services,  he  has  at  least  the  right  of 
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Suggested  "Regulation"  Trap.  This  "Regulation"  sewer-gas  intercepting  tanlr  has  been  designed  by  Mr.  Arthur  Palmer,  Deputy 
Borough  Surveyor  of  Greenwich,  Eng.  The  principal  advantages  he  claims  for  it  are  (1)  an  easy  bend  direct  from  a  sharp  fall  in  the 
channel  pipes  giving  soil  greater  impetus  on  entry  to  trap  to  reach  sewer  side  direct;  (2)  no  stoppage  of  trap  possible,  since  its  shape 
increases  in  diameter  and  area  from  house  drain  side  to  sewer  side;  (3)  easy  access  from  mouth  of  trap  for  clearing  purposes;  (4)  cast- 
glass  stopper  chained  so  that  if  it  be  blown  out  by  any  sewer-gas  pressure,  it  cannot  fall  into  mouth  of  trap,  and  even  if  stoppage  should 
exist  and  the  chamber  become  filled,  the  stopper  could  be  smashed  from  above  the  manhole;    (5)   a  patent   adjustable  joint  at  C. 
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appeal  to  the  Board,  although  the  value  of  this  is  apt 
to  be  overrated.  The  life  of  a  man  whose  retention  in 
office  was  forced  upon  a  council  would  scarcely  be  a 
bed  of  roses!  Still,  there  is  something  in  it,  and  there 
might  be  much  more  if  the  Board  would  exercise  their 
full  powers  and  would  regard  the  inspector  as  their 
own  servant. 

The  demand  for  security  of  tenure  is  a  demand  for 
the  barest  justice.  No  public  officer  should  hold  his 
appointment  subject  to  the  whim  and  caprice  of  a  local 
body,  the  members  of  which  only  too  often  have  a  per- 
sonal axe  to  grind.  The  resolution  passed  recently  by 
the  Wallasey  Towh  Council :  "That  in  future,  if  any 
official  makes  any  application  for  increase  in  salary, 
contrary  to  Standing  Order  No.  54,  and  without  his 
application  being  accompanied  by  his  resignation,  as 
provided  for  by  previous  resolution  of  this  committee, 
such  official  be  given  notice  to  terminate  his  engage- 
ment," afTords  a  glaring  instance  of  the  insecurity  of  an 
official's  tenure.  The  Local  Government  Board  have 
l)een  appealed  to  on  the  matter  and  their  views  are  as 
follow :  "The  Board  are  aware  of  no  sufficient  reason 
why  any  officer  who  thinks  himself  entitled  to  an  in- 
crease of  salary  might  not  make  application  to  the 
Council  on  the  subject.  It  would  rest  entirely  with  the 
District  Council  to  decide  whether  or  not  they  would 
entertain  the  application,  but  the  Board  consider  the 
Council  could  not  legally  enforce  a  regulation  that 
before  asking  such  application  the  officer  should  place 
his  resignation  in  their  hands  when  he  holds  a  per- 
manent appointment  or  an  appointment  for  a  fixed 
period."  The  unfortunate  thing  is  that  the  vast  ma- 
jority of  officers  do  not  hold  a  permanent  appointment 
or  an  appointment  for  a  fixed  period.    They  are  many 


of  them  subject  to  the  shortest  notice,  and  in  numerous 
districts  appointments  terminate  each  and  every  year 
and  re-appointment  has  to  be  made  annually. 

During  the  past  year  nothing  worthy  of  record  has 
been  done  by  municipal  engineers  towards  obtaining 
either  superannuation  or  security  of  tenure.  The  mat- 
ter has  practically  been  left  to  the  National  Associa- 
tion of  Local  Government  Officers,  with  whom  the  two 
municipal  engineering  institutions  are  affiliated,  and 
there  it  rests.  A  Bill  is  to  be  presented  to  Parliament 
some  day,  and  it  will  meet,  it  is  pretty  clear,  the  fate  of 
other  measures  of  a  similar  tendency.  Municipal  engi- 
neering officials  are  sunk  in  a  hopeless  apathy,  from 
which  it  is  impossible  to  rouse  them.  They  badly 
want  superannuation — the  cry  is  raised  at  meeting 
after  meeting — and  they  absolutely  refuse  to  raise  a 
linger  to  help  themselves.  Still  more  do  they  want 
security  of  tenure — cases  of  flagrant  injustice  are  con- 
stantly being  discussed  on  the  platform  and  in  the 
press — and  each  and  every  man  sits  supine,  awaiting 
his  turn  with  the  fatalism  of  a  Chinese  coolie.  There 
is  only  one  thing  that  will  arouse  them  and  that  is  to 
compare  their  professional  societies  with  trade  unions, 
arguing  that  only  by  strong  combination  (such  as  pre- 
vails in  the  trade  unions),  by  agitation  (such  as  is  car- 
ried on  by  the  trade  unions),  by  something  akin  to 
equality  in  membership  (such  as  obtains  in  the  trade 
unions),  will  their  grievances  receive  redress.  Such 
wholesome  advice  will  lash  them  into  fury,  because — 
it  would  be  laughable  were  it  not  so  tragic — their  dig- 
nity has  been  touched.  The  child  who  stretches  out 
his  arms  to  grasp  the  moon  has  as  much  chance  of  get- 
ting it  as  has  the  municipal  engineer  of  being  granted 
either  superannuation  or  security  of  tenure. 


The  Engineering  Activities  of  the  Department  of  Marine 

and  Fisheries 


By  Lieut. -Col.  Wm.  P.  Anderson,  C. 

THE  Chief  Engineer's  Branch  of  the  Department 
of  Marine  and  Fisheries  is  charged  with  the 
expenditure  of  the  annual  vote  of  the  Govern- 
ment for  the  construction  of  aids  to  navigation, 
and  finds  that,  in  common  with  all  other  branches  of 
the  Government  service,  the  duties  are  increasing 
rapidly  with  the  growth  of  the  country.  Of  late  years 
the  tendency  has  been,  not  so  much  to  increase  the 
number  of  aids  to  navigation,  as  to  improve  the  effi- 
ciency of  those  already  established,  and  especially  to 
strengthen  the  lights  and  fog  signals  to  meet  the  in- 
creased demands  caused  by  the  growth  in  tonnage  and 
speed  of  modern  steamers.  Lights  are  now  required 
to  be  picked  up  at  greater  distances  than  previously, 
and  greater  range  of  audibility  is  also  asked  for  in  fog 
alarms.  A  great  many  of  the  old  wooden  lighthouse 
buildings  are  being  replaced  by  structures  of  reinforced 
concrete  and  of  steel. 

The  fact  that  lighthouses  are  usually  located  on  the 
most  prominent  headlands,  and  consequently  on  the 
points  least  accessible  from  the  land  side,  presents 
many  interesting  and  difficult  engineering  conditions, 
and  in  many  cases,  especially  in  British  Columbia,  the 
physical  obstacles  to  be  overcome  are  very  great.  At 
Langara,  on  the  northwest  extreme  of  the  Queen  Char- 
lotte islands,  the  clearing  of  the  site,  the  preparation  of 
a  landing  place  in  a  somewhat  sheltered  cove,  and  the 
building  of  a  corduroy  road  from  the  landing  to  the 


M.G.,  M.Inst.  C.E.,  Chief  Engineer 

tower,  cost  far  more  than  the  actual  construction  of 
the  buildings.  At  Cape  St.  James,  at  the  south  ex- 
treme of  the  same  group,  the  lighthouse  is  perched  on 
the  summit  of  a  rock  that  rises  to  a  height  of  200  feet 
out  of  the  Pacific  ocean,  and  an  inclined  tramway  had 
to  be  built  from  a  little  cove  at  the  base  of  the  rock  to 
the  summit.  This  is  operated  by  a  donkey  engine  at 
the  lighthouse,  which,  now  that  the  work  is  finished, 
has  been  left  for  the  handling  of  supplies. 

The  scenery  at  both  extremities  of  the  Queen  Char- 
lotte group  is  wild  and  grand,  but  the  conditions  are 
utterly  desolate.  The  rocks  at  the  foot  of  the  clilTs  are 
the  abode  of  countless  sea  lions,  and  the  crannies  and 
summits  provide  nesting  places  for  innumerable  sea 
birds. 

At  many  light  stations  it  has  been  necessary  to 
build  breakwaters,  roads,  and  bridges,  and  to  solve 
other  engineering  problems  raised  by  the  roughness  or 
inaccessibility  of  the  site.  Fig.  1  shows  a  light  sus- 
pension bridge  built  in  St.  Paul  Island  to  allow  the 
lightkeeper  to  reach  the  main  islaid,  as  the  sea  is  fre- 
quently too  rough  to  admit  of  launching  a  boat.  This 
bridge  was  designed  and  erected  under  the  supervision 
of  Mr.  J.  A.  Leger.  Resident  Engineer  of  the  Depart- 
ment at  Halifax.  Its  span  is  190  feet.  The  towers,  of 
structural  steel,  are  32  feet  high.  The  main  cables  are 
of  plough  steel,  %-inch  in  diameter,  carried  over  the 
tower  on  roller  bearings  and  anchored  to  eye  bolts 
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fastened  into  the  solid  rock.  The  wooden  floor  is  sus- 
pended on  half-inch  round  steel  rods  clamped  to  the 
cables  and  stayed  with  half-inch  wire  cables,  three  on 
each  side. 

On  the  St.  Lawrence  River  a  complete  system  of 
range  lights  has  been  established  and  all  lighthouses 
on  this  stretch,  where  the  sites  happen  to  come  on  the 
low  bank,  have  been  built  on  high  piers  designed  to 
protect  the  towers  from  the  great  rise  of  water  that 
occurs  during  the  winter  freshets,  and  especially  when 
the  ice  is  running.  (See  Fig.  2.)  The  foundations  are 
made  of  ordinarv  concrete  in  mass.    The  modern  range 


Fig.  1.    Suspension  bridge,  St.  Paul  Island,  illustrating  difficulties  of 
access  to  light  stations. 

light  buildings  throughout  the  St.  Lawrence  ship 
channel  are  built  entirely  of  concrete  or  steel.  Some 
of  the  back  towers  are  carried  up  in  skeleton  frame- 
work to  a  height  of  100  feet  above  the  ground. 

In  these  towers  the  framing  is  made  of  angles,  with 
the  butts  usually  bolted  to  gussets,  and  in  many  cases 
the  steelwork  is  galvanized  after  being  shaped  and 
fitted.  It  is  our  practice  to  make  the  framework 
heavier  than  the  stresses  demand,  for  the  sake  of  secur- 
ing rigidity  against  vibration  of  the  illuminating  ap- 
paratus. Usually  these  towers  are  surmounted  by  a 
wooden  watchroom  and  lantern.  It  is  our  experience 
that  woodwork  removed  so  far  from  the  dampness  of 
the  ground  is  practically  as  durable  as  the  steel. 

During  the  past  season  a  new  channel  for  shallow 
draft  vessels  has  been  completed  from  Repentigny  to 
I>ava!trie.  The  axes  of  the  tangents  of  this  channel  are 
marked  by  range  lights,  one  of  which  is  illustrated  in 
Fig.  3,  showing  a  skeleton  steel  frame  carrying  a  day 
beacon  and  surmounted  by  a  locomotive  headlight 
lantern.  These  ranges  are  erected  cheaply  and  prove 
very  efficient.  They  are  adapted  for  removal  every 
winter,  as  the  ice  run  during  the  spring  freshet  passes 
several  feet  over  the  piers. 

All  reinforced  concrete  towers  are  surrounded  by 
buttresses  to  reduce  vibration.  It  is  found  necessary 
to  make  the  columns  much  stronger  than  theoretical 
requirements  demand,  for  the  purpose  of  securing 
steadiness  in  high  winds. 

Such  concrete  buildings  are  usually  founded  on 
.solid  rock,  the  vertical  rods  used  for  reinforcement 
being  anchored  into  the  rock.  The  rods  reinforcing 
the  buttresses  are  carried  through  the  towers  to  make 
a  solid  bond  from  side  to  side  through  the  floors.  In 
some  cases  flying  buttresses  (Fig.  4)  are  used,  the  effect 
of  them  being  light  and  artistic.  Experiments  are  be- 
ing made  with  a  view  to  securing  a  dense  and  white 
surface  on  the  exterior  of  these  concrete  towers,  but 


no  thoroughly  satisfactory  waterproofing  has  yet  been 
found. 

Leftses  for  illuminating  apparatus  have  to  be  pro- 
cured from  England  or  France,  but  the  metal  lanterns, 
pedestals,  revolving  gear,  lamps  and  other  equipment 
for  anadian  lighthouses  are  being  built  more  and  more 
in  Canada,  and  some-  very  compact  arrangements  of 
clock-work  and  revolving  gear  have  been  installed 
lately.  Some  parts  are  secured  from  private  makers 
by  contract,  while  the  remainder  are  built  at  the  De- 
partment's Lighthouse  Depot  at  Prescott,  where  every 
complete  installation  is  assembled  and  tested  before 
being  sent  to  its  station.  All  important  apparatus  are 
now  illuminated  by  means  of  petroleum  vapour  burn- 
ed under  incandescent  mantles. 

The  use  of  unwatched  lights  is  increasing,  especi- 
ally in  British  Columbia  waters,  where  it  is  difficult  to 
secure  keepers.  These  unwatched  lights  consist  of 
lens  lanterns  supported  over  gas  receptacles.  In  some 
of  the  lights,  calcium  carbide  is  used,  the  acetylene  be- 
ing generated  automatically  in  small  quantities  as  re- 
quired for  service.  At  other  stations,  a  compressed  oil 
gas  or  acetylene  gas  dissolved  in  acetone  is  utilized. 
Most  of  these  beacon  lights  will  burn  for  from  six 
-months  to  a  year  without  attention,  and  have  the  addi- 
tional advantage  that  they  can  be  placed  in  position  at 
short  notice.  It  is  probable  that  this  system  of  light- 
ing will  be  utilized  for  Hudson  Bay  and  Strait  in  the 
near  future.  The  use  of  acetylene  dissolved  in  acetone 
on  the  Aga  system  seems  at  the  moment  to  be  giving 
the  greatest  promise  of  success,  principally  because  it 
is  not  afTected  by  extreme  temperature  conditions. 

The  Department  has  adopted  the  diaphone,  of 
which  the  patents  are  controlled  by  the  Canadian  Fog 
Signal  Company,  of  Toronto,  as  its  standard  fog  alarm. 
Preference  has  been  given  to  this  instrument  because 
its  sound  is  the  most  penetrating  yet  devised  and  al-so 
because  it  is  less  apt  to  get  out  of  order  than  the  siren. 
In  the  diaphone,  a  loose  piston  moves  backwards  and 
forwards,  air  under  compression  escaping  through  slits 


Fig.  2.     IvciniorceJ  tuticittt  iiKiUiiuuM.  Mv-uiicui  harbor,  built  on  mass  concrete 

pier,  designed  to  resist  iieavy  Ice  shoves.    Erected  under  winter  conditions. 

In  spring  the  water  rises  to  top  of  slope  on  pier. 

in  llie  piston  and  its  jacket  from  a  receptacle  behind. 
Tlie  air  is  brought  up  to  25  or  30  lbs.  per  square  inch — 
found  to  be  the  most  economical  pressure — by  stand- 
ard compressors,  usually  operated  by  internal  com- 
bustion engines,  though  occasionally  steam  or  electric- 
ity is  used  for  the  motor  power.  The  compressed  air  is 
delivered  to  the  diaphone  from  large  reservoirs,  so  as 
to  minimize  the  drop  in  pressure. 

A  small  electric  installation  established  recently  in 
the  beacon  house  at  the  extreme  end  of  the  breakwater 
in  Port  Stanley  has  given  great  satisfaction  in  conse- 
quence of  its  compactness  apd  ease  of  operation.    The 


6i4 


THE    CONTRACT     RECORD 


motor  is  controlled  by  a  switch  distant  one-half  mile 
from  motor.  Tlie  current  is  three-phase,  25-cycle,  220 
volts  and  actuates  a  combined  motor  and  compressor 
manufactured  by  the  National  Brake  Company,  Mil- 
waukee, which  delivers  11  cu.  ft.  of  free  air  jier  minute. 
The  air  is  stored  at  30  lbs.  pressure  and  is  supplied 
automatically  at  stated  intervals,  to  a  1-in.  diaphone 
instrument  which  absorbs  1  cu.  ft.  of  free  air  per  sec- 
ond of  blast.  .Since  tlie  plant  was  put  in  operation  last 
autumn  it  hjis  run  practically  without  attention,  and 


Fig.  3. 


Skeleton  steel  tower  in  Repentigny  cliannel,  designed  for  removal  in 
winter  to  avoid  ice  shoves. 


without  any  opening  up  of  the  building  on  the  break- 
water. 

A  number  of  Submarine  bells  will  be  esablished 
during  the  coming  season.  In  past  years,  experimental 
stations  were  established  at  which  submarine  bells, 
connected  electrically  and  operated  by  dynamos  on 
shore,  were  tested  out,  but  it  was  found  that  this  ar- 
rangement was  not  reliable  and  that  the  work  of  repair- 
ing breaks  was  difficult  and  tedious.  The  plan  has  now 
been  adopted  of  attaching  the  submarine  bells  to  buoys 
and  operating  them  mechanically  by  power  derived  by 
the  motion  of  tiie  buoy  on  the  waves.  This  system  is 
much  simpler  and  much  less  liable  to  get  out  of  order 
than  the  electrically-connected  bells.  The  advantage 
of  the  submarine  bell  signal  is  that  water  being  of  con- 


stant density  the  range  of  audibility  through  that  me- 
dium remains  constant  and  there  are  no  aberrations  of 
sound  such  as  are  always  experienced  with  fog  signals 
tiansmitted  through  the  air. 

The  Department  is  now  occupied  in  establishing 
depots  for  buoy  work  or  for  lighthouse  service  in  dif- 
ferent centres  of  the  country.  A  new  depot  (described 
in  detail  by  the  author  in  the  1913  Annual  Number 
of  the  Contract  Record)  has  recently  been  established 
near  Prince  Rupert,  B.C.,  and  another,  for  buoy  ser- 
vice only,  at  Amherstburg,  Unt.  The  Prescott,  Unt., 
depot,  which  is  the  principal  depositoiy  of  lighthouse 
supplies,  has  been  greatly  enlarged  and  improved. 
New  sites  have  lately  been  secured  at  St.  John,  N.B., 
and  Victoria,  B.C.,  and  work  on  the  building  of  wharves 
at  these  depots  is  in  progress.  At  St.  John,  the  wharves 
are  required  to  be  extremely  htgh  to  allow  of  the  dota- 
tion of  vessels  of  twenty  feet  draft  at  extreme  Icjw 
water,  as  well  as  to  pi"ovide  for  a  rise  of  tide  of  twenty- 
six  feet.  The  wharves  are  therefore  over  lifty  feet  in 
height.  These  wharves  are  being  constructed  of  con- 
crete in  mass  with  earth  hlling.  At  Victoria,  where 
there  is  no  ice  to  contend  with,  the  wharf  will  prob- 
ably be  of  piles  creosoted  to  protect  them  from  teredo. 

The  Department  of  Marine  and  Fisheries  is  now  co- 
operating very  cordially  with  the  Department  of  Pub- 
lic Works  in  the  improvement  of  channels.  Whenever 
the  Department  of  Public  Works  does  any  dredging  it 
furnishes  the  Marine  Department  with  full  details  of 
the  work  accomplished  and  the  Marine  Department 
provides  the  necessary  aids  to  navigation  to  mark  the 
improved  waterway.  A  large  number  of  buoys,  day 
beacons  and  range  lights,  usually  of  small  value,  but 
aggregating  a  considerable  expenditure,  have  been  es- 
tablished during  the  past  year  and  a  continuation  of 
this  work  is  contemplated  during  the  present  season. 

An  interesting  duty  of  the  Chief  Engineer's  branch 
is  the  control  of  ice-breaking  contracts  for  the  purpose 
of  prolonging  the  season  of  navigation,  especially  at 
the  head  of  the  Great  Lakes.  Last  autumn  very  little 
work  was  required  in  consequence  of  the  open  season, 
but  in  the  autumn  of  1912  and  spring  of  1913  extensive 
operations  were  carried  on  at  Fort  William  and  Port 
Arthur,  and  in  the  Sault  river,  enabling  vessels  to 
transport  wheat  from  the  terminal  elevators  up  to  an 
unusually  late  date. 


A  78-suite  apartment  house  of  brick  and  tile  con- 
struction is  to  be  erected  at  Winnipeg  this  season  by 
Messrs.  Oddson  &  Company,  at  a  cost  of  nearly  $250,- 
000.  The  new  building  will  be  replete  with  all  modern 
improvements  in  the  way  of  tire  escapes,  telephone 
system,  vacuum  system,  and  so  on.  The  foundation 
work  is  now  in  progress. 


Fig.  4. 


Michipicoten  eatt  end  iiglittiouse,  tliowing  construction  in  reinforced 
concrete,  with  flying  buttresses. 


A  rather  unique  problem  confronting  the  contrac- 
tor having  under  way  the  construction  of  houses  to 
quarter  the  men  engaged  in  building  the  gigantic  tun- 
nel through  the  Selkirk  range  of  the  Rocky  Mountains 
at  Glacier,  B.C.,  was  the  drifting  snow  which  made  it 
almost  impossible  to  proceed  with  the  work  in  a  sat- 
isfactory manner.  As  a  consequence  the  idea  was 
conceived  of  building  a  village  on  stilts.  The  floors 
of  the  houses  are  to  be  8  ft.  above  the  ground  and  the 
streets  will  have  no  sidewalks  but  there  will  be  a  walk 
in  the  centre  also  8  feet  above  the  ground  level  and 
connected  with  the  doors  of  the  several  houses  by  lit- 
tle bridges. 
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Foundations   of   the   Dam   across   the  North 
Saskatchewan  River  at  Lacolle  Falls 


By  F.  A.  Creighton,  Consulting  Engineer,  Winnipeg 


THE  series  of  rapids  known  as  LaColle  Falls  is 
situated  about  twenty-five  miles  below  Prince 
Albert  on  the  North  Saskatchewan  River, 
continuing  from  this  point  to  the  junction 
witli  the  South  Branch,  about  twelve  miles  lower 
down  stream.  The  total  fall  in  this  distance  is  about 
95  feet. 

A  hydro-electric  development,  utilizing  the  upper 
portion  of  this  fall,  is  being  undertaken  by  the  city 
of  Prince  Albert  for  the  purpose  of  supplying  power 
for  general  purposes.  The  development  consists  es- 
sentially of  the  following  items :  dam,  navigation 
lock,  intake  works,  head  canal,  power  house,  and  tail 
race. 

The  portion  of  the  river  affected  by  the  works  is 
roughly  live  miles  in  length.  The  width  varies  from 
.500  to  1,000  feet  and  the  fall  is  as  great  as  ten  feet  in 
a  mile.  The  general  direction  of  flow  is  from  west 
to  east.  The  dam  creates  a  head  of  from  twenty  to 
twenty-two  feet  and  the  river  falls  between  the  dam 
and  the  outlet  of  the  tail  race  from  six  to  eight  feet, 
so  that  the  developed  head  is  normallv  twenty-eight 
feet. 

The  navigation  lock  is  situated  at  the  south  end 
of  the  dam  and  is  built  as  a  component  part  of  the 
structure.  The  intake  works  are  at  the  north  end  of 
the  dam,  and  are  also  built  as  a  continuation  of  the 
dam  structure.  The  head  canal  is  cut  in  a  north- 
easterly direction  from  the  intake  to  the  power  house, 
a  distance  of  about  2,000  feet.  The  depth  of  cutting 
varies  from  sixteen  to  twenty-five  feet.  The  power 
house  is  situated  on  the  flat  2,000  feet  from  the  dam,  its 


location  being  determined  by  the  most  northerly 
point  at  which  a  suitable  foundation  could  be  <jbtained. 
The  tail  race  is  1,800  feet  long,  extending  from  tlie 
power  house  to  a  point  as  far  down  the  river  as  it 
was  economically  feasible  to  go.  The  head  canal, 
power  house  and  tail  race  are  built  to  develop  6,0(Xi 
li.p.  and  are  located  for  enlargement  to  12,O0O  h.]). 
at  a  later  date.  The  remainder  of  the  work  is  built 
to  what  is  intended  to  be  its  ultimate  capacity. 

The  distance  covered  by  the  work,  from  the  ex- 
treme west  end  of  the  navigation  lock  to  the  cast 
end  of  the  tail  race,  is  somewhat  less  than  a  nule. 
The  general  layout  of  the  plant  is  shown  in  Fig.  1. 

The  Saskatchewan  River  at  the  point  where  the 
dam  is  being  built  is  about  750  feet  in  width  and  the 
greatest  depth  at  normal  flow  is  about  eleven  feet. 
The  normal  summer  flow  of  the  river  appears  to  vary 
between  20,000  and  40,000  cu.  ft.  per  second,  while  a 
flow  of  162,000  cu.  ft.  per  second  was  observed  in  the 
year  1899.  The  surface  elevation  at  normal  water  is 
1400.00,  referred  to  the  datum  used  by  the  special 
survey  being  carried  on  by  the  Department  of  Public 
Works,  this  datum  having  been  adopted  and  used 
throughout  the  work. 

The  governing  elevations  in  connection  with  the 
work  are  as  follows:  spillway,  1420.00;  flashboards, 
1422.00;  excavation  for  dam,  1,389.00;  bottom  of  cut- 
off walls,  1384.00;  floor  of  dam  and  tumbling  hearth, 
1392.00;  upper  mitre  sill  of  lock,  1416.00;  lower  mitre 
sill  of  lock,  1392.00;  floor  of  intake  works,  1406.00, 
bottom  of  canal  at  power  house,  1405.00,  and  bottom 
of  tail  race  at  power  house,  1385.00. 


fowl  smtioi 
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Plan  of  hydro-electric  development  at  Lacolle  Falls,  North  Saskatchewan  River. 
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The  bottom  of  the  river  valley  in  the  vicinity  oi 
the  work  has  evidently  been  subjected  to  numerous 
local  influences  which  have  scoured  the  original 
formation  and  rendered  the  subsequent  deposit  uiosi 
irregular  and  uncertain,  and  in  nowise  to  be  relied 
upon  without  a  most  thorough  investigation  covering 
all  the  ground  which  can  in  any  way  influence  the  sta- 
bility of  the  work. 

'Ihe  selection  of  the  actual  site  for  the  LaColle 
Falls  dam  was  a  long  and  tedious  process  and  was 
only  accomplished  after  six  months  of  continuous  ex- 
ploration, extending  for  about  three  miles  along  the 
bed  of  the  river. 

The  outfit  used  for  this  work  consisted  of:  small 
single  cylinder  hoisting  engine;  duplex  horizontal 
pump  Zyi-in.  discharge;  15  h.p.  boiler;  liammer  weigh- 
mg  150  lbs.;  sheaves,  pulley  and  hoisting  rope  1^-m. ; 
wrought  iron  pipe  (heavy)  3-in.,  2-in.,  1-in. ;  and  liose, 
tools,  etc.  The  work_  was  begun  with  one  of  these 
outfits,  but  it  was  afterwards  found  necessary  to  pur- 
chase another.  The  cost  of  an  outfit  ready  to  go  lo 
work  was  about  $700. 

The  method  employed  was  to  drive  the  3-in.  casing 
pipe  into  the  gravel  overburden  by  means  of  the  ham- 
mer, which  was  raised  by  the  niggerhead  on  the  en- 
gine and  dropped  by  gravity.  The  gravel  inside  the 
casing  was  washed  out  by  means  of  the  pump  and  the 
driving  continued  until  clay  was  reached,  'ihe  cores 
were  taken  through  the  clay  by  means  of  a  2-in.  pipe 
driven  inside  the  3-in.  casing.  Only  about  4-in.  to 
12-in.  core  was  taken  when  the  core  pipe  was  removed 
and  the  core  drawn  out.  It  was  always  the  endeavor 
of  the  operators  to  have  the  casing  sealed  in  the  clay 
to  prevent  the  infiltration  of  the  river  water  and  so 
determine  whether  the  clay  stratum  and  contained 
sand  pockets  were  absolutely  dry  or  not.  Holes  were 
driven  in  this  manner  to  a  depth  of  70  feet. 

The  results  obtained  from  this  method  of  examin- 
ing earth  foundations  would  appear  to  indicate  that 
the  test  is  a  very  severe  one,  and  that  any  soil  giv- 
ing satisfactory  results  might  be  reasonably  expect- 
ed to  improve  on  closer  examination  with  pick  and 
shovel. 

No  Solid  Rock  Was  Encountered 

The  underlying  formation  appears  to  consist  of  a 
very  firm,  hard  and  impervious  clay  carrying  a  certain 
amount  of  sand,  with  scattered  particles  of  gravel. 
Boulders  were  rarely  encountered  in  this  clay.  Sand 
pockets  varying  in  size  from  a  few  cubic  inches  to  a 
few  cubic  yards  were  common,  but  continuous  strata 
of  any  material  other  than  the  clay  were  not,  as  far 
as  it  was  possible  to  determine,  encountered  after  the 
real  clay  was  reached.  Tlie  sand  pockets  encoiuitered 
were  invariably  dry,  showing  that  there  could  be  no 
connection  with  the  water  of  the  river. 

The  boring  operations,  as  above  noted,  covered 
a  distance  of  about  three  miles  along  the  bed  of  the 
river.  At  the  first  site  selected  as  a  possibility  for 
the  dam  two  borings  were  put  down  revealing  a  depth 
below  water  level  of  70  feet  of  coarse  gravel  and  sand, 
with  hardly  more  than  a  trace  of  clay.  As  the  borings 
were  discontinued  at  this  point  it  is  not  known  at 
what  depth  a  solid  foundation  might  be  found.  A 
second  possible  site,  situated  about  one-and-one-half 
miles  below  the  first,  was  then  prospected  but  the  re- 
sults obtained  at  this  point  were  little  better.  A  strat- 
um of  clay  of  a  more  or  less  impervious  nature  was 
found  at  a  moderate  depth,  but  the  thickness  was  in 
places  only  ten  feet  and  the  sand  and  gravel  under 


\ 


THE    CONTRACT    RECORD 


017 


Cofferdam,  showing  constructed  portion  of  lock  and  dam. 


^?^?^^ 


Up-stream  view,  showing  lower  lift  dam  buttresses. 


I 


e^ii!^ 


Lock  and  dam  under  construction.     Looking  up-stream. 
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Hydroelectric  development  at  La  Colle  Falls.    Lower  lift,  buttress  19,  from 
north  side  of  coffer-dam. 

lying  it  cuiitained  water  under  a  pressure  head  of  aljoiil 
five  feet. 

The  results  obtained  at  the  third,  fourth  and  fifth 
possible  sites  showed  a  gradual  improvement,  but  no- 
thing upon  which  it  could  be  considered  safe  to  con- 
struct a  dam  under  the  required  head  without  a  pro- 
hibitive expenditure.  The  underlying  clay  was  in  no 
case  found  extending  across  the  river  valley  at  an 
elevation  that  could  be  reached  at  a  cost  at  all  com- 
mensurate with  the  earning  possibilities  of  the  scheme. 
At  the  sixth  possibility,  which  is  the  site  on  which 
the  dam  is  now  being  built,  the  surface  of  the  clay 
was  found  to  reach  within  a  few  feet  of  the  bed  of 
the  river  and  was  overlaid  with  only  a  few  feet  of 
boulders  and  gravel.  This  condition  prevailed,  how- 
ever, only  at  the  actual  site  chosen  for  the  dam  and  for 
a  very  short  distance  up  and  down  stream,  from  which 
points  it  fell  away  rapidly  until  at  points  500  feet  dis- 
tant the  covering  would  reach  a  depth  of  fifteen  to 
twenty  feet. 

Having  discovered  a  site  upon  which  it  appeared  to 
be  practicable  to  construct  the  dam,  borings  were  put 
down  in  the  following  order  for  the  purpose  of  prov- 
ing beyond  reasonable  doubt  that  the  deposit  of  im- 
pervious material  was  continuous:  1,  centre  of  river 
at  dam  site;  2,  centre  of  river  500  feet  above  site;  3, 
centre  of  river  500  feet  below  site;  4  and  5,  each  side 
of  river  opposite  3;  6  and  7,  each  side  of  river  oppo- 
site 1 ;  8  and  9,  each  side  of  river  opposite  2.  These 
holes  were  all  sunk  to  a  depth  approximating  sixty 
feet,  and  the  results  shown  were  considered  satisfac- 
tory. 

Intermediate  holes   were   then   sunk  at   closer  in- 


tervals to  depths  ranging  from  twenty-five  to  forty 
feet.  On  the  site  selected  for  the  dam  the  spacing  of 
the  holes  was  less  than  fifty  feet,  and  where  an  ap- 
preciable pocket  of  sand  was  discovered  extra  holes 
were  put  down  to  determine  its  extent.  The  real 
nature  of  these  sand  pockets,  however,  was  not  fully 
understood  until  after  some  of  them  were  actually 
exposed  in  the  excavation  for  the  foundation.  It  was 
then  found  that  they  were  of  small  extent  and  that 
there  would  be  no  difficulty  in  dealing  with  them  .so 
that  the  safety  of  the  work  would  not  be  affected. 

The  dam  is  of  hollow  reinforced  concrete  construc- 
tion of  the  Ambursen  type.  A  typical  cross  section  is 
shown  in  Fig.  2.  There  are  three  cut-off  walls,  each 
thirty  inches  thick.  One  is  located  at  the  upper  face, 
another  at  the  junction  of  the  dam  proper  and  the 
hearth,  and  the  third  at  the  lower  end  of  the  hearth. 
'J'hese  walls  extend  noramlly  five  feet  into  the  clay, 
but  in  the  even  of  a  pocket  of  sand  being  disclosed,  the 
walls  were  carried  five  feet  beyond  the  limit  of  the 
sand. 

The  question  of  driving  sheet  piling  into  the  bot- 
tom of  the  trench  for  the  upstream  cut-ofF  wall  as  an 
additional  precaution,  was  considered  at  some  length, 
but  it  was  decided  that  tliis  was  unnecessary.  Ten 
weep  holes  per  bay  were  left  in  tiie  floor  of  the  dam 


Hydro-electric  development  at  La  Colle  Falls.    End  KCtion,  showing  upper 
lift  of  buttress  o(  dam. 


Hydro-electric  development  at  LacoUe  Falls.    Lock  from  lower  end. 

for  the  purpose  of  relieving  any  upward  pressure 
which  might  develop.  The  floor  of  the  dam  is  level 
throughout  its  length.  The  spillway  section  is  75^ 
feet  long,  which  includes  the  entire  width  of  the  river 
at  this  point.  The  navigation  lock  which  is  150  ft. 
X  40  ft.,  inside  measurement,  is  built  as  a  part  of  the 
dam  structure,  the  north  lock  wall  forming  the  south 
end  wall  of  the  dam.  The  upper  cut-off  wall  of  the 
dam  extends  under  the  lock  wall  and  across  the  lock 
tinder  the  lift  wall  and  into  the  bank  on  tiie  soutii 
side,  the  idea  being  to  form  a  continuous  cut-off  and 
preclude  any  possibility  of  leakage,  as  it  was  fulh 
realized  that  any  leakage  which  was  allowed  to  at- 
tain a  flow  sufficient  to  cause  abrasion  would  soon 
develop  considerable  dimensions,  and  the  resulting 
damage  would  be  very  extensive. 

At  the  north  end  the  intake  works  are  tied  into 
the  dam.  In  this  case  the  cut-off  walls  will  be  con- 
tinued along  the  retaining  wall  on  tiie  lower  side  of 
the  canal,  and  if  it  should  appear  to  be  necessary  when 
the  l)ottom  is  exposed,  sheet  piling  will  be  driven  as 
an  additional  precaution  against  scouring.  When  the 
work  closed  down  in  the  autumn  of  1913  the  lock  was 
practically   completed   and   the   spillway   section   was 
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Hydro-electnc  development  at  Lacolle  Falls.      Upstream  view  of  dam  under  construction.     Iht  suspension  foot- 
•     bridge,  which  can  just  be  seen  in  the  illustration,  was  a  feature  of  the  constructional 
operations  worthy  of  note. 


built  for  a  distance  of  300  feet  from  tiie  lock,  or  about 
three-fifths  of  the  width  of  the  river.  About  four- 
fifths  of  the  floor  of  the  intake  was  also  finished. 
When  the  work  is  resumed  the  remainder  of  the  dam 
and  intake  will  probably  be  built  in  one  cofferdam,  and 
the  flow  of  the  river  will  be  taken  care  of  through  the 
opening  left  in  the  south  part  of  the  dam. 

This  work  is  interesting  from  the  fact  that  it  is  a 
comparatively  large  and  expensive  structure  built  on 
a  foundation  which  does  not  pretend  to  have  the  sta- 
bility of  solid  rock,  while  the  quantity  of  water  whicli 
will  have  to  be  handled  during  extreme  floods  is 
enormous. 

The  conditions  are  somewhat  similar  to  those  ob- 
taining at  the  C.  P.  R.  irrigation  dam  across  the  I3ow 
River  at  Bassano.  The  dams  are  of  approximately  the 
same  size  and  design.  While  the  foundations  at  La- 
Colle  Falls  are  somewhat  more  stable  than  those  at 
Bassano,  the  quantity  of  water  to  be  handled  at  the 
former  is  more  than  double  that  at  the  latter.     The 


best  engineering  talent  in  the  country  has  been 
brought  to  bear  on  both  pieces  of  work,  and  the  re- 
sults when  put  under  actual  operating  conditions,  will 
doubtless  be  watched  with  great  interest. 


Portland  cement  works  with  an  annual  capacity  of 
120,000  tons  have  been  built  at  a  cost  of  $700,000  ai 
Aberthaw,  South  Wales,  according  to  a  recent  con- 
sular report.  The  works  have  tidewater  communica- 
tions and  adjacent  thereto  are  quarries  of  argillaceous 
clay  and  limestone,  said  to  be  of  the  same  quality  as 
the  deposits  in  the  Lehigh  Valley,  Pennsylvania. 


The  total  quantity  of  concrete  laid  in  the  Panama 
Canal  and  its  auxiliary  works  to  March  1  of  this  year 
is  more  than  5,000,000  cu.  yds.  This  includes  the  work 
on  fortifications,  the  Gatun  Locks,  the  Pontoon  barge 
piers  at  Baraiso,  the  Miraflores  Locks  and  the  Pedro 
Miguel  I^ock  and  dam. 


Hydro-electric  development  at  Lacolle  Falls,      l^ower  entrance  of  lock  under  construction,  showing  portion  of 

dam.  (on  the  right). 
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Lynhunt  bridge,  St.  Thomas,  Ont.  (116  ft.  span).    The  longest  Canadian  earth-ftlied  arch. 

Recent  Developments  in  Concrete  Arch 

Bridges  in  Canada 


By  Frank  Barber* 


E.ARTI  I -filled  concrete  arch  bridges  are  beiiij; 
superseded  by  open  spandrels  to  a  consider- 
able extent  and  the  latter  are  being-  used  on 
shorter  spans  than  ever  before.  On  the  very 
long  spans  which  are  always  associated  with  consider- 
able rise  from  skewback  to  crown,  economy  makes 
open  spandrels  almost  a  necessity  because  of  the  great 
weight  of  the  filling  which  would  be  required  for  the 
older  style.  All,  or  nearly  all,  of  the  concrete  arches 
of  over  175  ft.  span  have  spandrel  posts  resting  on  the 
arch  rings  or  ribs  and  supporting  the  floor  system.  In 
the  last  two  or  three  years  the  advantages  of  the  open 
spandrel  have  been  so  well  appreciated  by  designers 
that  it  has  been  used  on  many  shorter  spans  from  40 
ft.  to  100  ft. 

The  first  Canadian  arch  bridge  of  this  type  was 
completed  in  1910,  and  five  have  been  built  since,  as 
given  in  the  list. 

In  earth  or  sand  covered  arches  the  horizontal 
pressure  of  the  fill  against  the  arch  ring,  which  may  be 
as  much  as  one-third  of  the  vertical  pressure,  should 
certainly  be  allowed  for  in  designing.  In  fitting  the 
neutral  axis  of  the  arch  to  the  line  of  resultant  pres- 
sure, it  is  quite  easy  to  take  account  of  both  the  hori- 
zontal and  the  vertical  thrusts  of  the  imposed  loads, 
but  in  analyzing  the  arch  to  determine  the  necessary 
and  sufficient  depths  of  ring  from  crown  to  springing, 
horizontal  loads  greatly  complicate  the  problem.  Be- 
sides this,  the  assumption  as  to  the  thrusts  due  to  the 
filling  are  uncertain  chiefly  because  the  weight  of 
earth  varies  with  the  time  of  year  and  the  amount 
of  moisture  contained.  But  in  the  spandrel  post  arch 
the  imposed  loads  on  the  ribs  are  all  vertical  and  are 
definitely  known.  The  solid  arch  ring  of  the  filled 
arch  generally  becomes  split  up  into  two  or  more  ribs 
in  the  open  spandrel  type.  The  greater  depth  of  rib 
resulting  from  this  is  better  to  resist  live  loads  but 
for  temperature  changes  is  not  so  well.  At  all  events 
the  ribbed  arch  allows  the  designer  to  pick  out  the 

•  :imV/ini  KiTlmsr,  Toronto.    Knglnttr  to  York  Countjr. 


economical  form  of  section  for  the  ribs,  both  as  to 
depth  and  width,  where  in  the  older  type  he  has  no 
choice  as  to  width  of  ring  as  it  must  be  equal  to  the 
width  of  roadway.  In  the  ribbed  arch  the  floor  is  can- 
tilevered  out  at  the  sides  over  the  supporting  posts, 
allowing  narrow  abutments  and  piers,  the  economy 
of  which  over  the  filled  arch  type  is  very  evident. 

Hinged  or  pivoted  concrete  or  masonry  arches  are 
fairly  common  in  Europe  but  not  in  America,  and  no 
example  of  them  exists  in  Canada. 

Doubtless  existing  Canadian  concrete  bridges  will 
be  greatly  exceeded  in  size  and  importance  in  time 
to  come.  In  order  to  show  the  development  of  the  art 
at  this  period  and  for  comparison  with  the  list  of  open 
spandrel  arches  the  list  of  filled  arches  has  been  pre- 
pared. 

A  variation  of  the  common  type  of  filled  arch  is 
what  may  be  called  the  "horseshoe"  arch.  This  has 
no  spandrel  walls  and  the  concrete  superstructure  con- 
sists of  the  arch  ring  alone,  which  is  made  wide  at  the 
l)ase  and  narrow  at  the  crown  to  fit  the  fill.  Consider, 
for  instance,  such  an  arch  supporting  a  fill  20  feet  wide 
on  top  with  side  slopes  one  and  one-half  horizontal  to 
one  vertical,  the  roadway  being  12  feet  from  the  nat- 
ural ground  at  the  water's  edge.  Here  the  arch  ring 
would  be  56  feet  wide  (measured  parallel  to  the  direc- 
tion of  the  stream)  at  the  skewbacks  and  about  25 
feet  wide  at  the  crown,  supporting  onlj*  about  1  foot 
of  fill  over  the  crown. 

The  horseshoe  arch  is  economical  where  the  rise  is 
considerable  compared  to  the  span.  In  one  case,  that 
of  a  full-centered  arch,  where  the  quantities  were  com- 
puted for  both  styles,  the  horseshoe  arch  contained  20 
per  cent,  less  concrete  than  the  common  form  with 
spandrel  walls. 

An  advantage  of  the  horseshoe  arch  which  is  worth 
noting  is  that  it  can  be  correctly  analj-zed  when  built 
on  the  skew.  The  analysis  of  the  ordinary  skew  arch 
is  beyond  the  skill  of  present-day  mathematicians.  This 
was  made  clear  by  the  report  of  the  Commission  who 
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King  George  arch,  Oakville,  Ont. 


Victoria  bridge,  Brantford. 


Open  spandrel  arch,  with  clear  span  of  130  feet,  built  at  Port  Arthur,  Ont. 


Wadsworth  arch,  west  approach. 


McConnel's  bridge.    "Horseshoe"  arch. 
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examined  into  the  causes  of  the  faihire  of  a  large  skew 
arcii  in  Australia.  But  a'liorseshoe  arch  built  askew 
contains  a  right  arch. 

Horseshoe  arches  have  been  built  in  Canada  for  the 
Metropolitan  Railway  at  Newmarket,  near  Penetang, 
for  Tiny  Township,  and  between  York  and  Markham 
Townships  for  the  County  of  York. 


Birrel's  bridge,  York  Mills. 

There  are  now  ten  examples  in  Canada  of  con- 
crete arches  with  suspended  floors,  generally  called 
concrete  trusses.  In  this  form  of  bridge  the  top  chords 
are  arched  and  their  ends  are  usually  tied  by  steel  rods 
concreted  over  forming  the  lower  chords  of  the  trusses. 
These  lower  chords  thus  resist  the  horizontal  thrust 
of  the  arched   upper  chords,  where   in   the  ordinary 


Canadian  Open  Spandrel  Arches 

Engineer 


(  lear  span 

of 
niainarcli 


King   Georgt    .\rch, 
Oakville.   Halton 
County,  1913. 

Port  Arthur,  lOl.-!. 

Wadsworth  Arch, 
Weston,  1910.       18  ft 

Fergus   Bridge,  Wel- 
lington County, 
1913 

Kleinburg  Arch,  1913, 
York  Highway  Com. 

Victoria  Bridge.  Brant- 
ford,   1911,   Market 
Street  South. 


135  ft. 


Number 

of 
Bpans 

9  spans 
Length 
470  ft. 


i:!()  ft.      1  span 


Jas.   Hutcheon, 
County    Engineer. 

Frank  Barber, 
Consulting  Engr. 

L.   M.  Jones. 


6  in.      1  span     Barber  &  Young. 

1  span     Bowman   &   Connor. 
80  ft.  Engineers. 

E.    A.    James,    Engi- 
65  ft.      1   span       neer   to   Comsn.; 
Frank  Barber, 

Bridge  Engineer. 
60  ft.      5  spans  T.   Harry  Jones. 
Length  250  ft. 
Width  64  ft. 


form  of  arch  bridge  the  natural  earth  between  and  be- 
low the  foundations  must  resist  the  horizontal  pres- 
sure which  tends  to  push  apart  the  skewbacks  of  the 
arch  and  the  abutments.  In  the  ordinary  arch  the 
earth  thus  takes  the  place  of  the  lower  chord  of  a 
truss. 

Where  diagonals  are  used  in  the  web  system  as 
well  as  lower  chords  to  take  up  the  horizontal  thrust 
such  bridges  are  true  truss  bridges,  and  where  only 
vertical  web  members  are  used,  they  may  be  called 
trusses  without  diagonals. 

It  may  be  bf  interest  to  mention  that  a  number  of 


Highland  Creek  bridge,  Kingston  Road,  York  County. 


Freeman's  bridge,  York  County. 
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such  "trusses  without  diagonals,"  so-called  by  their 
designers,  have  lately  been  built  in  steel,  either  with 
or  without  arched  upper  chords. 

Where  the  upper  chord  of  a  concrete  truss  is  in 
the  shape  of  a  parabola,  as  is  usually  the  case,  the 
vertical  web  members  are  tension  chords,  and  the 
diagonals,  if  any  are  used,  are  only  stressed  for  ecccn- 


Canadian  Earth- Filled  Aiches 

Engineer 


Clear  span 

of 
main  arch 


Number 
of 
spaiiR 


Lynhurst  Bridge,  near 
St.  Thomas,  Elgin 
County,    1909.  116  ft. 

Coaticook,  Quebec, 

1912.  100  ft. 

Bridgewater,    Hastings 

County,  1913.  100  ft. 

Bancroft,   Hastings 

County,  1913.  100   ft. 

Massey  Bridge,  On- 
tario  Govt.,  1906.  93   ft. 


trie  loads  and  are  thus  in  the  nature  of  counter-braces. 

A  concrete  truss  bridge  should  be  built  at  about  the 
same  initial  cost  as  a  good  steel  bridge  with  a  con- 
crete floor. 

If  the  concrete  truss  bridges  here  illustrated  had 
all  been  Ijuilt  upon  masonry  abutments  of  heavy 
coiused  rubble,  as  in  the  case  of  the  Highland  Creek 
bridge,  probably  a  more  pelasing  appearance  would 
have  resulted  b)'  reason  of  the  contrast  between  the 
smooth  surfaced  superstructure  and  the  masonry  abut- 
ments. 

Concrete  Truss  Bridges  or  Arches  with  Suspended  Floors 


Queen's   Bridge  over 
Kettle   Creek,  Elgin 
County,  1908. 

Spry's  Bridge  over 
Moira  River,  Hast- 
ings  County,   1913. 

Peterborough   Arch 
Bridge 

Brewery  Bridge  over 
Kettle  Creek,  Elgin 
County.  1908. 

Orwell  Bridge,  Elgin 
County,  1908. 

Kirkham  Bridge, 
Scarboro  Tnp.,   1910. 


1  span     Jas.   Bell. 

1  span 

1    sjjan     Lucius    E.    Allen. 

1   span     Lucius    E.    Allen. 

W.  A.   McLean, 
I   span         Prov.    Engineer 
of   Highways. 


80  ft.      2  equal  spans     Jas.   Bell. 

80  ft.       1  span     Lucius    E.   Allen. 

0  spans  T.    S.    Hay. 

75  ft.       1  span     Jas.   Bell. 

7")  ft..      1  span     Jas.  Bell. 

70  ft.      )  span     Erank    Barber. 


Freeman's  Bridge  over  Rouge 
River,   York   County,    1911. 

Middle  Road  Bridge,  over 
Etobicoke  River,  Counties 
of  York  and   Peel.  1909. 

Eckardt  Bridge  near  Union- 
ville,  York  Highway  Com- 
mission,   1913. 

Birrel's     Bridge     over    River 

Don,  York  Township,  1913. 
Simpson's   Bridge,   Amaranth 

Township,   1913. 
Highland    Creek    Bridge, 

York    County,   1913. 
Bridge  near  Collingwood, 

Simcoe   County,   1913. 


Lower      Haliliurton      Bridge, 

Mun.  of  Dysart,  1911. 
Wellington    County,   1913, 
Sproul's   Bridge,  Amaranth 
Township,    1913. 


Clear  Bpan  Kng:ineer 

91  ft.     Frank    Barber 


79  ft.     Barber   &   Young 
70  ft.     E.   A.   James,   Engi- 
neer  to    Conisn.; 
Frank  Barber, 

Bridge  Engineer. 

fi")  ft.     Frank    Barber. 

60  ft.     Frank    Barber. 

(iO  ft.     Frank  Barber. 

.")")  ft.     R.  H.  Jiipp,  County 
Engineer;   Frank 
Barber,     Consulting 
Engineer. 

:>r,  ft.     Frank   Barber. 

50  ft.     Bowman  &  Connor. 

.10  ft.     Frank   Barber. 


The  Steel  Structure  of  the  Dominion  Bank 

Building,  Toronto 


i 


THE  new   head  office  building  of  the   Dominion 
Bank   of    Canada,    which    is    situated    on    the 
south-west  corner  of  King  and  Yonge  stieets, 
Toronto,    occupies    a   rectangular    lot   of    168 
feet  frontage  on  Yonge  street  and  75  feet  on  King 
street,  running  through  to  Melinda  street. 

The  building  has  a  basement  and  sub-baseuicnt, 
and  including  the  mezzanine  floors  above  the  second 
and  the  ninth  floors  there  are  fifteen  tiers  of  horizontal 
steel  supported  by  forty-nine  main  columns,  and  a 
number  of  columns  running  through  only  a  portion 
of  the  height.  The  total  height  of  the  steel  frame  is 
about  200  feet,  of  which  28  feet  is  below  the  sidewalk 
level.  The  total  weight  of  the  structural  steel  is  ap- 
proximately 2,250  tons.  The  structural  design  is  oi 
the  typical  skeleton  frame  ty])e,  with  all  vertical  and 
wind  loads  carried  by  the  steel  to  the  foundation  ow 
bed  rock. 

Solid  rock  was  found  at  28  to  30  feet  below  the 
sidewalk  level.  In  some  cases  it  was  found  necessary 
to  cut  into  the  rock  to  get  sufficient  depth  to  bed  the 
column  grillages.  The  grillages  consist  in  general  of 
two  tiers  of  I-beams  arranged  to  distribute  the  load 
uniformly  over  a  circular  concrete  pier. 

The  greatest  column  load  occurred  on  the  two 
front  columns  which  support  the  girders  over  the  main 
entrance,  amounting  to  2,400,000  pounds.  A  section 
of  this  column  and  the  arrangement  of  the  grillage 
are  shown  in  Fig.  1.     Along  the  west  well,  the  col- 


umns are  too  close  to  the  lot  line  to  use  a  circular 
grillage,  so  to  avoid  cantilever  girder  the  grillages  are 
made  of  a  single  tier  of  I-beams,  surmounted  by  a 
cast  iron  base.  The  supporting  pier  is  long  and  nar- 
row, it  being  3  ft.  .x  11  ft.  for  the  heaviest  wall,  col- 
umns on  this  side. 

Owing  to  the  necessity  for  large  clear  spaces  in 
the  ground  floor  and  main  banking  floor  some  very 
heav^'  cohmin  loads  are  carried  on  girders.  The 
heaviest  of  these  girders  has  a  maximum  bending  mo- 
ment of  9,031,000  foot  pounds  on  a  span  of  40  ft.  c.t.c, 
and  a  maximum  shear  of  671,300  pounds.  These  were 
designed  as  twin  girders  with  plate  and  angle  diaph- 
ragms at  the  point  of  applied  load.  The  material  in 
these  consisted  of :  2  web  plates,  72  x  % ;  8  flange 
angles,  6  x  6  x  J4  ;  16  flange  plates  14  x  ;14,  the  flange 
plates  being  cut  as  the  bending  moment  would  per- 
mit. The  weight  of  steel  in  a  pair  of  these  girders 
is  43,650  pounds.  The  girders  were  carried  by  col 
innns  of  box  section  and  the  connection  was  made  by 
letting  the  two  web  plates  run  past  the  faces  of  the 
column  and  rivetting  them  direct  thereto.  One  con- 
nection required  128  %-in.  diameter  rivets.  As  the 
space  between  the  webs  of  the  girders  did  not  per- 
init  of  the  diaphragm  rivets  being  driven  from  the  in- 
side, they  were  connected  by  %-in.  diameter  turned 
bolts  passed  through  the  two  webs  and  the  diaphragm. 

The  typical  floor,  shown  in  Fig.  3,  consists  of  or- 
dinary framing  of  Bethlehem  I-beams.     All  the  col- 
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Fig.  1.— (Dominion  Banl<  Building). 


uinns  above  tlie  second  floor  arc  Bethlehem  H-sec- 
tions.  In  all  connections  of  beams  to  columns,  ex- 
cept the  wall  beams,  header  connections  are  used  to 
give  greater  rigidity  to  the  building  and  also  to  avoid 
projecting  stiffener  angles  on  the  column  flanges  be- 
low the  beams.    No  wind  bracing  was  used  above  the 


K 


Fig.  4.— (Dominion  Bank  Building).    Wind  bracing.     King  Street 


second  floor  as  it  was  considered  that  these  stiflF  con- 
nections would  give  the  necessary  bracing. 

The  wind  bracing  in  the  King  street  front  below 
the  second  floor  is  shown  in  Fig.  4.  This  shows  only 
one-half  the  width  of  the  building.  In  the  Melinda 
street  front  the  bracing  consisted  of  horizontal  plate 
girders  at  the  floor  levels  connected  to  vertical  gird- 
ers on  the  column  faces  by  deep  plate  knee  brackets, 
stiflfened  with  angles.  The  cut  shown  as  Fig.  5  gives 
an  idea  of  this  arrangement.  The  end  bays  on  the 
east  and  west  faces  of  the  building  were  also  braced 
by  knee  brackets  from  the  second  floor  to  the  base- 
ment. 

The  erection  of  steel  was  carried  out  by  two  steel 
guyed  derricks  of  15  tons  capacity  each,  with  85-ft. 
masts  and  75-ft.  booms.  Two  floors  were  erected  from 
one  position  of  the  derricks  which  were  then  raised  by 
using  the  boom  as  a  gin-pole  to  raise  the  mast  and  then 
raising  the  boom  to  its  place  by  means  of  the  mast. 

The  complete  steel  frame  was  erected  in  ten  days 
less  than  three  months,  or  at  the  rate  of  about  850 
tons  a  month.  The  heaviest  single  piece  of  steel  to 
be  lifted  was  half  the  twin  girder  above  noted,  which 
weighed  11  tons.  The  heaviest  column  sections  were 
nearly  the  same  weight. 

On  the  east  side  of  the  building  under  the  curb 
it  was  necessary  to  put  in  a  retaining  wall,  which,  for 
a  length  of  over  fifty  feet,  has  an  unsupported  height  of 
twenty-eight  feet.  This  was  designed  as  a  vertical 
slab  supported  at  the  sub-basement  and  the  ground 
floor.  It  is  of  reinforced  concrete,  26  in.  thick,  rein- 
forced with  vertical  rods,  1  in.  diameter  at  4J/2  in. 
centres  and  with  horizontal  rods — to  prevent  shrink- 
age cracks — ^-in.  diameter  at  18-in  centres.  The  re- 
taining wall  on  the  west  side  also  acts  as  a  bearing 
wall  to  support  the  four-storey  brick  building  on  the 
next  lot. 

The  arc+iitects  for  the  building  are  Messrs.  Darling 
cS:  Pearson,  with  Messrs.  Harkness  &  Oxley,  Toronto, 
as  consulting  engineers  for  the  structural  design.  The 
general  contractors  are  The  Canadian  Stewart  Com- 
pany, Limited,  and  the  contractors  for  the  steel  work, 
Canadian  Allis-Chalmers,  Limited,  Toronto.  The 
steel  was  erected  by  The  J.  Hendricks  Company,  of 
New  York. 


Regina,  Sask.,  is  to  have  a  new  Customs  House  this 
season,  the  estimated  cost  being  $200,000.  It  is  stated 
that  tenders  will  be  invited  at  an  early  date. 

The  architects'  competition  in  connection  with  the 
government  buildings  at  Ottawa  is  closed.  The  judges 
have  selected  six  designs  and  their  final  decision  will 
be  announced  early  in  September.  The  cost  of  the 
work  is  estimated  at  five  million  dollars. 


Classified  estimates  for  bridge  superstructures 
have  been  satisfactorily  used  for  the  payment  of  con- 
tractors by  Mr.  R.  S.  Uniacke.  bridge  engineer  of  the 
N.  T.  R..  Canada.  For  a  total  unit  price  of  $4.23  per 
100  lb.  of  finished  superstructure  the  six  estimates  al- 
lowed are  :  Delivery  of  steel,  $1.95  ;  fabrication,  $1  ;  de- 
livery at  site.  20  cents ;  assembling,  80  cents :  riveting 
15  cents,  and  painting  and  full  completion.  13  cents. 
The  system  of  reports  on  record  makes  the  preparation 
of  the  estimates  rapid  and  easy  and  they  are  found 
more  satisfactory  to  all  concerned  than  the  custom  of 
allowing  20  per  cent,  when  erection  is  commenced  and 
the  balance  on  completion. 
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Fig.  3.--Slxth,  seventh  and  eigiitli  floor  framing  plans. 
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The  Present  Status   of   the   Marble  Industry 

in  Canada* 


By  Dr.  W.  A.  Parks,  University  of  Toronto 


MARBLE  is  essentially  a  decorative  stone,  in 
no  wise  necessary  for  purposes  of  construc- 
tion or  indis])ensab!e  for  the  life  and  com- 
fort of  a  community.  Even  when  used  for 
exterior  walls,  marble  is  not  recommended  on  account 
of  either  its  strength  or  durability,  but  solely  on  ac- 
count of  its  superior  appearance,  or  in  other  words, 
its  decorative  value.  The  use  of  such  material  is  ob- 
viously controlled  by  two  factors — wealth  and  artistic 
taste,  but  the  part  played  by  each  of  these  factors  is 
more  difficult  to  determine,  for  wealth  is  sometimes 
ostentatious  and  artistic  taste  is  too  f)ften  made  the 
scapegoat  of  style.  Assuming:,  howevc,  that  wealth 
has  been  kept  in  its  proper  place  as  the  servant  of 
culture,  it  is  interesting  to  ascertain  if  the  consump 
tion  of  marble  is  in  accord  with  the  increasing  pros- 
perity of  Canada.  A  numerical  expression  represent- 
ing the  prosperity  of  a  country  is  difficult  to  obtain, 
but  subject  to  criticism,  we  may  regard  the  total  im- 
ports and  exports  as  roughly  indicative  of  prosperity, 
or  better,  in  a  country  like  Canada,  the  exports  alone. 
The  following  table  shows  the  imports  and  exports, 
the  exports  alone,  the  consumption  of  marble,  and  the 
ratio  of  marble  consumption  to  the  total  trade  and 
to  the  exports. 


Year 

(Fiscal) 

Impor 

and 

KxporlB 

Exports 

Marble 
Con- 
Kumption" 

Ratio  of 
Marble 

Consump- 
tion to 

total  trade 

Ratio  of 
Marble 
Con- 
sumption 
to  export 

1881 

$203,621,663 

,$98,290,823 

$  85,977 

.00042 

.00087 

1891 

218,384,934 

98,417,296 

109,413 

.00041 

.0011 

1901 

386,903,1.57 

196,487,632 

96,159 

.00025 

.00049 

1909 

.571,268,769 

261,512,159 

359,369 

.00063 

.0014 

1910 

693,211,221 

301.358,529 

343,577 

.  0005 

.0011 

1911 

769,443,905 

297,196,365 

470,211 

.0006 

.0015 

1912 

874,637,794 

315,317,250 

661,499 

.00076 

.0021 

1913 

1,08,5,264,449 

393,232,057 

761,302 

.0007 

.0019 

♦The  slight  exports  are  neglected.     The  imports  are  for  the 
fiscal  year  and  the  production  for  the  calendar  year. 

An  inspection  of  this  table  shows,  in  a  general  way, 
that  the  consumption  of  marble  is  more  than  holding 
its  own  with  the  increase  of  wealth.  This  conclusion 
is  satisfactory,  but  there  is  little  reason  for  congratu- 
lation in  the  figures  representing  the  domestic  produc- 
tion as  compared  with  the  importation  of  marble  dur- 
ing the  same  period  of  time. 


Year 
(Calendar) 

Canadian 

Pro- 
duotion 

Imports 

Ratio  of 
Production 
to  Imports 

1881 

nil 

$  85,977 

.000 

1891 

$     1,742 

107,661 

.016 

1901 

nil 

96,159 

.000 

1908 

125,000 

287,587 

.43 

1909 

188,441 

182,147 

.87 

1910 

158,779 

267,215 

.59 

1911 

168,783 

384,252 

.42 

1913 

260,764 

475,976 

.54 

1913 

250,373 

577,082 

.43 

Prior  to  1908  the  production  of  marble  in  Canada 
was  insignificant ;  the  industry  as  a  commercial  factor 
dates  from  the  opening  of  the  quarries  at  Phillipsburg. 
Quebec,  in  that  year.    The  production  has  never  equal- 

*  P  iVIi'itl  hr  ii-^rmlsHlon  of  the  Director  of  the  Mine*  Branoh,  De- 
partment of  Mines.  Canada. 


led  the  imports  and  the  ratio  as  shown  in  the  last  col- 
umn above  is  not  encouraging.  This  unsatisfactory 
showing  has  resulted  notwithstanding  a  reasonable 
protection  as  indicated  in  the  table  of  tariffs  below : 


lfe»£ 

Marble,  rough,  not  hammered  or  chiselled  10 

Marble,   sawn  or  sand  rubbed 15 

Marble,    manufactures    of,    not    otherwise 

specified 30 


1-os  ^  a 

is*    8  -3 


15 
20 


By  the  tariff  revision  which  came  into  effect  on 
April  7th,  1914,  the  intermediate  duty  on  sawn  or 
sand  rubbed  marble  was  raised  to  20  per  cent. 

An  industry  only  six  years  old  is  much  too  young 
to  bear  a  close  scrutiny  and  the  marble  industry  is 
particularly  sensitive  as  it  is  subject  to  the  pre-con- 
ceived  ideas  of  builders  and  frequently  has  to  combat 
tile  prejudices  of  architects.  In  other  words,  the  mar- 
ket value  of  a  marble,  however  beautiful,  is  not  intrin- 
sic as  in  the  case  of  gold  or  copper,  but  is  controlled 
by  prevailing  styles  and  t)ther  factors  too  numerous 
to  mention.  On  the  other  hand,  a  desirable  stone 
must  eventually  win  its  way  into  popular  iavor  if  it 
can  be  placed  on  the  market  at  a  reasonable  price  and 
if  the  all-important  matter  of  advertisement  is  not 
neglected.  In  Canada  to-daj'  our  own  marbles  are 
not  as  well  known  as  imported  varieties  and,  until  the 
l)ublic  is  thoroughly  educated  in  the  matter,  there  is 
no  hope  that  the  (domestic  article  will  make  serious 
headway  against  imported  stones.  It  must  be  remem- 
bered, however,  that  under  no  circumstances  can  Can- 
adian marble  entirely  replace  foreign  varieties,  for 
the  use  of  decorative  stone  is  art,  not  engineering,  and 
can  therefore  never  be  entirely  subject  to  the  ordinary 
laws  of  supply  and  demand. 

Our  figures  show  that  Canadian  marbles  during 
the  six  years  of  production  have  not  replaced  foreign 
stone  to  the  extent  that  might  be  desired,  but  the  ex- 
planation does  not  lie  entirely  in  the  considerations 
given  above ;  it  lies  rather  in  the  inability  of  the  pre- 
sent producers  to  fill  a  large  order  in  stone  sufficiently 
uniform  to  meet  the  requirements  of  architects.  Again, 
and  it  may  as  well  be  freely  admitted,  many  of  the 
Canadian  marbles  are  too  hard  to  be  chiselled  with 
facility  and  are  consequently  rejected  by  monument 
makers  in  favor  of  softer  stone  from  abroad.  This 
objection  applies  with  less  force  to  architectural 
marble,  a  large  proportion  of  which  is  prepared  with- 
out recourse  to  hand  carving.  A  third  cause  for  the 
lack  of  the  desired  increase  in  production  is  the  gross 
misapplication  of  certain  stones,  whereby  an  unde- 
served bad  name  is  acquired.  Without  enlarging  on 
this  subject  it  may  be  stated  that  no  polished  marble, 
domestic  or  foreign,  is  a  suitable  material  to  expose  to 
the  winter  climate  of  Canada  and  that  delicately  vari- 
egated stones  are  not  adapted  to  the  manufacture  of 
unsupported  counters  or  table  tops.  .\  most  severe 
condemnation  of  a  certain  Canadian  marble  came  from 
a  workman  with  shellac  pot  in  hand  busy  in  the  mend- 
ing of  a  slab  of  foreign  marble.  If  we  are  content  to 
back  foreign  marbles  with  slate,  to  bolster  them  with 
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plaster,  and  to  coax  them  to  hold  together  with  shel- 
lac, why  should  we  ignore  the  doctor  and  send  for  the 
undertaker  in  the  case  of  a  Canadian  marble  tainted 
with  the  same  disease? 

The  first  and  most  important  question  in  connec- 
tion with  the  marble  industry  is  to  determine  if  mar- 
ketable stone  occurs  in  the  country ;  the  first  stage  of 
this  inquiry  is  the  locating  of  possible  sources  of  sup- 
ply. In  eastern  Canada  marble  occurs  under  three 
conditions  which  must  be  considered  in  a  review  of 
the  subject: — first,  in  the  great  crystalline  complex; 
second,  in  less  disturbed,  but  marmorized  limestone- 
of  later  age ;  third,  in  narrow  bands  associated  with 
altered  rocks  of  various  ages. 

Marbles  of  the  Ancient  Crystalline  Complex 
The  great  area  of  crystalline  rocks,  which  forms 
the  major  portion  of  northern  (Ontario  and  Quebec, 
contains  numerous  bands  of  marble  which  stretch  m 
a  northeast  and  southwest  direction  and  occur  from 
the  vicinity  of  Renfrew  to  beyond  Three  Rivers.  Tliese 
marbles  are  of  very  ancient  origin  and  are  associated 
with  gneisses  and  other  hard  crystalline  rocks.  Under 
similar  conditions  occur  the  marbles  of  South  Stukely, 
(Quebec  and  those  of  the  island  of  Cape  Breton.  The 
normal  stone  of  these  deposits  is  a  coarse  grained 
white  or  blue-banded  type,  which  is  frequently  charged 
with  quartz,  interbanded  with  impurities  or  rendered 
undesirable  by  reason  of  indiiTerent  color.  In  many 
places,  however,  the  stone  is  of  desirable  quality  for 
building  purposes,  and  in  others  it  possesses  the  re- 
quisite grain  and  beauty  to  lift  it  into  the  class  of 
decorative  marbles.  There  can  be  no  question  that 
highly  desirable  marbles  of  this  class  occur;  but  it 
must  be  remembered  that  a  wide  difference  exists  be- 
tween a  pretty  specimen  and  a  marble  quarry.  Con- 
ditions must  be  met  which  are  too  often  overlooked  by 
enthusiastic  prospectors.  In  the  first  place,  the  stone 
must  be  of  reasonable  uniformity  and  it  must  occur  in 
sufficient  quantity  to  justify  quarrying  operations. 
Secondly,  the  formation  must  not  be  so  shattered  as 
to  prevent  the  extraction  of  quarry  blocks  without  un- 
due waste ;  for  ordinary  decorative  marbles,  tiie  form- 
ation should  permit  the  extraction  of  blocks  4  ft.  x  4  ft. 
X  6  ft. 

The  marbles  of  this  class  in  the  Maritime  Provinces 
have  suffered  severely  from  fracturing,  so  much  so, 
that  all  attempts  to  work  them  have  met  with  failure 
although  some  beautiful  varieties  occur  near  St.  John, 
in  New  Brunswick  and  at  Marble  Mountain,  River 
George,  Eskasoni,  Whycocomagh  and  other  points  in 
Cape  Breton. 


The  marbles  of  the  crystalline  areas  in  Ontario  and 
Quebec  are  much  less  shattered  than  those  of  the 
Maritime  Provinces  and  blocks  of  the  desired  size  can 
doubtless  be  obtained  at  many  i)laces.  Tlie  following 
table  presents  a  rough  classification  of  these  stones 
and  indicates  the  more  common  localities  of  occur- 
rence. 

I.  White  Marbles— 

Maleys,  Renfrew  County,  Ont. 
Portage  du  Fort,  Pontiac  County,  Quebec. 
Township  of  Barrie,  Frontenac  County,  Ont. 
Township   (jf   Dungannon,   etc.,   Hastings   County, 
Ont. 

II.  Variegated  Marble.s — 

(a)  Blue-clouded  or  banded  marbles, 
i — Fine  grained  and  delicate. 

Calabogie,  Renfrew  County,  Ont. 

South  Stukely,  Quebec, 
ii — Coarse  banded  or  clouded,  light. 

Renfrew,  Ont. 

Fitzroy  Harbour,  Ont. 

Portage  du  Fort,  Quebec. 

St.  Saveur,  Quebec, 
iii — Coarse  clouded  or  banded,  dark. 

Arnprior,  Ont. 

South.  Stukely,  Quebec, 
iv — Blue  predominating. 

Actinolite,  Hastings  Colmty,  Ont. 

Lanark  Village,  Ont. 

Portage  du  Fort,  Quebec. 

South  Stukely,  Quebec, 
v — Very  dark  (black  marble). 

Madoc,  Ont. 

(b)  Coloured  Marbles: 

Township  of  Dungannon,  etc.,  Ontario. 

South  Stukely,  Quebec. 

Ste.  Thecle,  Quebec. 

Garden  River,  Ontario. 
HI  Serpentine  Marbles: 

Township  of  Darling,  Lanark  County,  Ont. 
Township  of  Grenville,  Argenteuil  County,  Que. 
Township  of  Melbourne,  Richmond  Co.,  Que. 

The  White  Marbles 

The  marbles  of  Portage  du  Fort  and  Haleys  are 
coarse  in  grain  but  uniform  in  color  and  structure ; 
they  occur,  in  large  quantity  and  under  conditions 
which  should  render  quarrying  easy.  These  stones 
will  probably  find  their  chief  application  as  high  grade 
building  material.     Two  companies  are  at  present  en- 


Channelling  machines  at  Dominion  Marble  Company's  quarry. 
South  Stukely,  Que. 


Disposition  of  beds  in  quarry  of  Missisquoi-Lautz  Corporation, 
Phillipsburg,  Que. 
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gaged  in  work  preparatory  to  placing  the  stone  on  the 
market. 

The  marble  of  Barrie  is  beautifully  white  and  fine 
in  grain,  but  it  is  marred  by  large  included  crystals 
of  foreign  minerals  and  is  situated  at  too  great  a  dis- 
tance from  a  railway. 

The  Dungannon  white  marbles  are  of  medium  to 
fine  grain  and  show  slight  shades  of  different  colors. 
Many  of  these  stones  look  very  promising,  but  their 
commercial  possibilities  are  not  yet  thoroughly  estab- 
lished. 

The  Blue-banded  Marbles 

Nearly  all  the  blue  and  white-banded  marbles  are 
of  coarse  or  medium  grain  and  are  well  adapted  to 
building;  they  may,  of  course,  be  used  for  decorative 


Pontiac  Lime  Company's  plant  at  Portage  du  Fort,  Que. 

purposes,  but,  as  a  rule,  the  coarse  grain  is  not  offset 
by  any  particular  beauty.  The  fine  grained  and  deli- 
cate stone  from  Calabogie,  and  some  of  the  varieties 
from  South  Stukely,  are  exceptions.  The  very  dark 
marble  of  Madoc  may  eventually  prove  valuable  for 
certain  purposes. 

The  Colored  Marbles 
Highly  ornamental  variegated  marbles,  in  varieties 
too  numerous  to  mention,  are  quarried  by  the  Domin- 
ion Marble  Company  at  South  Stukely,  Que.,  and  by 
the  Ontario  Marble  Company  at  Bancroft,  Ontario.    A 
third  firm,  the  Canadian  Marble  Company,  has  acquir- 
ed properties  near  Bancroft  and  will  shortly  enter  the 
field.     Up  to  the  present  a  greater  measure  of  success 
has  attended  the  quarrying  of  this  type  of  3tone  than 
has  resulted  in  the  case  of  the  other  marbles  of  this 
class.     Many  of  these  colored  marbles  are  in  every 
way  desirable  and  meet  all  the  demands  of  beauty, 
durability,  size  and  susceptibility  of  polish.     The  one 
great   difficulty,    a    difficulty    inherent   in    variegated 
stones,  is  that  of  too  much  variation.     These  colored 
stones  run  in  bands  of  limited  width  with  a  highly 
inclined  or  vertical  dip.    The  bands  vary  within  them- 
selves and,  moreover,  they  are  not  strictly  bands,  but 
lenses,  which  may  fail  or  alter  in  character  with  depth. 
Now,  in  many  cases,  an  extensive  quarry  cannot  be 
worked  on  a  single  band  and  in  consequence'  several 
bands  must  be  quarried  at  once.    It  is  apparent,  there- 
fore, that  a  stated  variety  is  raised  in  small  quantity 
only  by  the  removal  of  each  successive  floor.     The 
less  desirable  bands  or  those  less  in  demand  must  be 
raised  also  and  if  this  product  is  not  marketed,  or  if 
the  company  is  unable  to  carry  a  large  reserve  stock, 
operations   are   of   necessity    suspended.      Experience 
seems  to  show  that  marble  quarrying  can  be  success- 
fully carried  on  only  by   means  of  large   plants   and 


modern  machinery.  A  second  necessity  in  the  case  of 
these  variegated  stones  is  the  accumulation  of  stocks 
of  sorted  material.  Nothing  has  done  more  to  shake 
the  confidence  of  architects  in  our  colored  marbles 
than  the  difficulty  experienced  in  having  orders  filled, 
in  a  given  variety,  within  a  reasonable  time.  The 
solution  of  this  difficulty  seems  to  lie  along  many  lines. 
The  following  suggestions  are  made  in  the  hope  that 
operators  may  find  in  them  something  of  advantage. 

1.  Companies  should  not  advertise  too  many  varie- 
ties, when  they  must  themselves  know  of  their  in- 
ability to  supply  them  in  quantity. 

2.  A  big  local  quarry  with  a  fixed  plant  labors  un- 
der the  necessity  of  quarrying  a  large  amount  of  ma- 
terial of  less  desirable  character  in  order  to  procure  a 
small  amount  of  a  variety  in  demand.  While  opera- 
tions on  a  large  scale  are  necessary  for  successful  com- 
petition, it  may  be  that  the  large  quarry  is  not  the 
best  adapted  to  the  exploitation  of  these  variegated 
(and  variable)  stones.  A  more  flexible  plant  with  port- 
able units,  capable  of  following  the  desirable  bands 
along  the  strike,  might  perhaps  meet  the  conditions  in 
a  more  satisfactory  manner. 

3.  The  question  naturally  arises  "Is  the  total  con- 
sumption of  colored  marbles  in  Canada  sufficient  to 
warrant  the  installation  of  a  plant  large  enough  to 
make  possible  the  successful  competition  with  foreign 
marbles?"  While  I  am  unable  to  answer  this  question 
I  am,  nevertheless,  certain  that  many  of  our  marbles 
are  sufficiently  attractive  to  win  their  way  in  the  for- 
eign market.  The  United  States  duty  on  rough  blocks 
is  50  cents  per  cubic  foot.  This  is  not  an  impossible 
barrier  against  material  which  could  be  marketed  in 
New  York  at  from  $5  per  foot  up. 

The  Serpentine  Marbles 
Beautiful  serpentine  marbles  in  green  and  white, 
lavender  and  green,  and  in  yellow  and  white  have  been 
quarried  by  the  North  Lanark  Marble  Company,  in 
the  Township  of  Darling.  This  company  is  now  await- 
ing the  completion  of  a  railway  before  resuming  opera- 
tions, which  have  been  suspended  for  some  time. 
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Diamond  saw  at  Pontiac  Marble  &  Lime  Company's  mill,  Portage  du  Fort,  Que. 

The  serpentine  marbles  of  Grenville  and  those  of 
Melbourne  and  Cleveland  in  Quebec  have  never 
reached  economic  importance. 

Marbles  of  the  Sedimentary  Scries 

Limestone,  formed  by  sedimentation  in  the  ocean, 
is  one  of  the  commonest  rocks  of  Ontario  and  Quebec. 
In  some  places  these  limestones  have  been  converted 
into  marble  by  the  action  of  heat  and  other  agencies. 
The  more  important  localities  at  which  marbles  of  this 
type  occur  are  at  Phillipsburg,  Dudswell  and  Port 
Daniel  in   the  province  of  Quebec.     The  two  lattei 
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localities  are  of  no  present  economic  importance,  but 
at  Phillipsburg,  the  Missisquoi-Lautz  Corporation^  is 
operating  the  largest  quarrying  plant  in  Canada.  The 
marble  belt  is  very  extensive  and  is  composed  of  beds 
of  limited  thickness  disposed  at  a  slight  angle  with  the 
horizontal.  These  marbles  consist  mostly  of  grey  and 
green  mottled  varieties,  with  some  more  highly  colored 
examples.  An  expensive  and  efficient  quarrying  plant 
is  provided  which  controls  the  site  of  the  present 
quarry.  As  the  beds  vary  in  character  and  are  nearly 
horizontal  in  position,  it  is  apparent  that  quarrying 
operations  must  soon  remove  the  whole  of  a  given  var- 
iety (bed)  throughout  the  area  of  the  quarry.  There- 
fore, the  same  difficulty  is  encountered  which  was  re- 
ferred to  in  the  case  of  the  marbles  of  the  first  class, 
i.e.,  the  continual  production  of  a  stated  variety  is  not 
easy  under  the  conditions  prevailing  in  the  quarry. 
It  would  appear,  however,  that  an  abundance  of  the 
more  popular  stones  is  available ;  the  corporation  will 
doubtless  devise  methods  of  quarrying  which  will  re- 
sult in  a  continual  output  of  the  varieties  in  demand. 

Marbles  of  the  Third  Type 

Associated  with  the  stratified  sandstone,  lime- 
stones, shales  and  other  rocks  in  the  metamorphic 
regions  of  Quebec  and  the  Maritime  Provinces,  are 
narrow  bands  of  brilliantly  colored  and  variegated 
marbles  of  indisputable  beauty.  Much  has  been  said 
as  to  the  possibilities  of  these  deposits,  but  it  must  be 
admitted  that  any  attempts  at  quarrying  have  not  met 
with  success.  The  reason  seems  to  lie  in  the  shattered 
condition  of  the  outcrops  and  the  limited  amount  of 
desirable  material  exposed.  Vhe  more  important  lo- 
calities at  which  stone  of  this  type  occurs  are  near  St. 
Joseph  on  the  Chaudiere  River,  above  Richmond  on 
the  St.  Francis  and  in  Orford  Mountain  in  Quebec,  and 
on  the  St.  John  River  above  Hampstead  in  New 
Brunswick. 

In  British  Columbia 

Throughout  the  above  remarks  no  mention  has 
been  made  of  British  Columbia,  but  that  province  has 
contributed  somewhat  to  the  total  production  of 
marble  in  Canada.  Marble  has  been  worked  by  the 
Canadian  Marble  and  Granite  Company,  near  I^ardo. 
The  stone  is  rather  coarse  in  grain  and  presents  shades 
from  white  to  dark  blue.  The  formation  is  very  solid 
and  blocks  of  any  desired  size  can  easily  be  obtained. 
The  Nootka  Marble  Quarries  Company  has  obtained 
a  blue-grey  marble  with  whitisli  markings  from  its 
quarries  on  Nootka  Sound.  Marble  quarrying  on  the 
coast  does  not  seem  to  have  met  with  great  encourage- 
ment, as  the  production  in  1909  was  $25,000;  in  1910  it 
was  $3,679;  it  fell  to  $1,600  in  1911  and  to  nothing  in 
1912. 


The  great  Ashokan  aqueduct  to  supply  the  city  of 
New  York,  now  in  course  of  construction,  is  the  only 
modern  hydraulic  enterprise  intended  mainly  for  do- 
mestic and  industrial  use,  that  compares  fairly  with  the 
I^os  Angeles  aqueduct.  The  New  York  aqueduct 
crosses  the  Hudson  over  a  thousand  feet  beneath  the 
river  bed,  and  it  will  furnish  the  metropolis  with  500,- 
000,000  American  gallons  daily  at  a  cost,  including  its 
various  reservoirs,  of,  roughly,  $170,000,000.  The  Los 
Angeles  aqueduct  has  not  much  more  than  half  the 
capacity  of  the  Ashokan ;  but  it  is  about  twice  as  long, 
passes  through  an  incomparably  rougher  country,  and 
its  cost,  when  completed,  will,  it  is  said,  be  less  than 
one-fifth  that  of  the  great  New  York  enterprise. 


Miscellanea 

Nitrogen  over  1  sq.  mile  of  the  surface  of  the  earth 
is  estimated  to  be  sufficient  to  supply  the  whole  world 
with  fertilizer  for  fifty  years  at  the  present  rate  of  con- 
sumption. To  produce  nitrate  fertilizer  from  the  air 
to  an  amount  equal  to  that  now  used  by  the  civiHzed 
world  would  req^uire  an  investment  of  $860,000,000. 


Mrs.  Victor  Garnish,  who  was  for  twenty  years  a 
licensed  engineer  in  Minnesota,  applied  last  month  to 
take  out  a  license  in  Regina  to  run  her  husband's  trac- 
tion engine,  but  the  Saskatchewan  law  allows  male 
engineers  only.  She  says  there  are  many  women  in 
the  province  who  would  become  engineers  if  they 
could. 


Foundation  work  has  commenced  on  the  Arts 
Building  at  Edmonton,  Alta.,  which  is  to  be  erected 
for  the' University  of  Alberta  at  a  cost  of  $500,000. 
The  contractors  are  Messrs.  Geo.  A.  Fuller  &  Com- 
pany, Limited,  Winnipeg.  The  structure  will  be  four 
storeys  high,  60  ft.  by  375  ft.  in  dimensions,  of  brick 
and  stone  construction. 


The  durability  of  reinforced  concrete  poles  wa.^ 
amply  demonstrated  during  the  past  winter  in  the  ex 
perience  of  one  of  the  railroads,  which  has  been  making 
an  experimental  test  of  these  poles.  During  severe 
storms  the  poles  of  this  company  were  severely  taxed 
and  in  many  cases  the  overloaded  wires  bore  their  sup- 
ports to  the  ground,  but  in  no  instance  did  a  concrete 
pole  fall,  although  in  several  cases  the  weight  was  so 
great  as  to  break  the  wooden  arms  carrying  the  wires 


A  case  of  interest  to  contractors  generally  was 
heard  before  Mr.  Justice  Panneton  in  Montreal  on  May' 
1,  when  The  Canadian  Spool  &  Cotton  Company  sued 
the  well-known  firm  of  building  contractors,  Messrs. 
Peter  Lyall  &  Sons,  and  Messrs.  Brown  &  Vallance, 
architects,  the  cause  of  action  being  "dry  rot"  which 
was  alleged  to  have  attacked  and  considerably  depreci  ■ 
ated  a  building  erected  for  the  plaintiff  by  Messrs  Lyall 
under  the  direction  of  the  architects.  The  primary 
cause  of  the  damage  was  alleged  to  have  been 
the  employment  by  the  contractors  of  a  quality 
of  wood  other  than  and  inferior  to  that  called 
for  in  the  architects'  specifications,  according  to 
which  latter  the  contractors  undertook  to  sup- 
ply "all  timber,  Georgia  pine,  long  leaf,  straight 
grain,  free  from  knots."  That  they  failed  to  do 
so,  except  in  small  quantities,  was  admitted,  the  reason 
given  being  that  it  was  found  impossible  to  obtain  the 
required  quantities  otherwise  than  at  prohibitive  prices 
as  the  lumber  would  have  to  be  picked  at  different 
mills.  It  was  contended  on  behalf  of  the  contractors 
that  a  good  merchantable  grade  of  wood  was  used. 
The  dry  rot  was  discovered  only  after  the  plaintiff  had 
been  in  full  possession  of  the  building  for  nearly  a  year. 
The  wood  used  did  not  appear  to  have  the  same  resist- 
ing ability  to  the  dry  rot  germs  as  that  required  in  the 
specifications,  with  the  result  that  the  plaintiff  was 
forced  to  renew  and  replace  with  steel  the  beams 
throughout  the  structure,  the  expense  incurred  in  this 
operation  totalling  about  $91,000.  His  Lordship  gave 
judgment  for  the  plaintiff  for  $71,120.  It  is  intimated 
that  the  case  will  be  appealed. 
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Waterproofing — Its   Early    History   and   the 
Development   of   Modern   Methods 

By  W.  H,  Evans 


WATEKl'ROOl''li\(.;  is  divided  into  two  classes 
— membrane     vvalerprouling     and     integral 
vvateipruuling.    Tlve  early  history  ol  water- 
proofing is  clouded  in  mastery,  tliere  being 
little  or  no  literature  on  the  subject. 

The  first  successful  vvaterproofers  were  the  Ro- 
mans, and  they  were  also  the  first  successful  manufac- 
turers of  cement.  W'aterproohng  consisted  primarily 
in  building  foundation  walls  so  tnick  tliat  it  was  diffi- 
cult for  water  to  penetrate  them.  At  the  time  Caesar 
invaded  Gaill,  about  2,000  years  ago,  the  Romans 
found  a  mineral  (now  known  as  cerusite)  from  which 
they  obtained  lead.  The  metal  was  too  s»ft,  however, 
lor  technical  use,  but  they  soon  discovered  on  rolling 
it  into  thin  sheets,  that  it  corroded  only  on  tlic  sur- 
face. 

Sheet  lead  has  been  found  the  most  suitable  ma- 
terial for  conveying  water,  for  the  reason  that  the 
white  scum  which  forms  on  the  surface  does  not  go 
any  further.  This  scum  is  an  o.xide  which  seems  to 
protect  the  lead  underneath  it.  Iron  pipes  which  are 
used  for  conveying  water  rust  out  completely  in  time. 
We  are  thus  indebted  to  the  Romans  for  the  real  in- 
troduction of  waterproofing  foundation  walls.  . 

During  feudal  times  the  method  of  protection  prac- 
tised by  tlie  ancients  was  to  build  castles  surrounded 
by  moats.  These  moats  were  huge  ditches  hlled  with 
water  spanned  by  a  drawbridge.  W  hen  the  enemy 
approached  the  castle  the  bridge  was  drawn  up,  thus 
isolating  the  inhabitants  and  making  them  invulner- 
able. 'Ihe  ancient  Britains  and  Normans  soon  found 
that  water  penetrated  into  the  cellars  or  dungeouL; 
of  the  castles.  When  these  dungeons  were  used  for 
prison  purposes,  they  cared  not  whether  they  were 
wet  or  dry,  but  it  was  found  later  on  that  the  seep- 
age undermined  the  foundations,  which  necessitated 
waterproohng  them.  In  some  cases  this  was  accom- 
panied by  the  use  of  sheet,  lead,  in  others  with  huge 
stones  laid  up  in  cement,  but  the  latter  did  not  prove 
eflfective. 

The  Membrane  Method 

The  membrane  method  of  waterproofing  has  been 
used,  in  one  form  or  another,  for  a  considerable  per- 
iod, but  the  use  of  concrete  and  stucco  in  modern  con- 
struction has  led  to  a  realization  that  the  Integral 
Method  of  waterproofing  is  the  proper  one  to  adopt. 
Waterproofing  therefore  became  divided  into  two 
classes  as  stated,  membrane  waterproofing  and  inte- 
gral waterproofing. 

Membrane  waterproofing  is  of  two  classes, 
known  as  hot  and  cold  applications.  The  hot  ap- 
plication being  the  better  method  of  the  two,  origin 
ally  was  only  done  with  one  or  two  coats  of  a  water- 
I)roofing  compound — either  coal  tar  or  asphalt — but 
was  found  to  be  inefficient  in  some  respects.  In  order 
to  strengthen  the  waterproofing  and  overcome  its  de 
fccts,  the  addition  of  waterproofing  compound  and  one 
layer  of  felt  and  another  coating  of  waterproofing  com- 
pound was  made.  The  spec'Scations  gradually  grew 
until  at  the  present  time  nothing  less  than  three  ply 

•  Nyaterprooflnit  BnRtneer.  Dartnell  Limited,  Montreal 


of  waterproofing  is  considered.  This  is  gradually  in- 
creased to  as  many  as  seven  or  eight  ply,  depending 
entirely  upon  the  water  pressure  and  the  deptli  of  the 
structure. 

The  reason  why  the  felt  was  added  was  to  strength- 
en the  waterproofing  compound,  as  it  responded  to  the 
temperature  changes  very  quickly.  In  cold  weather  the 
waterproofing  compound  hardened  to  such  an  extent 
that  it  became  brittle,  and  disintegration  of  the  com- 
pound under  such  a  condition  was  rapid.  In  warm 
weather  when  the  temperature  was  at  its  highest  it  did 
not  set  up  hard  enough,  consequently  it  was  very  easily 
scraped  in  places  by  the  back  fill,  particularly  if  the 
latter  was  coarse  and  contained  refuse  from  the  build- 
ing, thereby  causing  considerable  trouble  through 
leakage.  To  overcome  this,  therefore,  the  addition  of 
a  felt  was  deemed  advisable. 

In  the  other  method  of  construction  of  foundation 
walls,  either  of  stone  or  brick,  the  general  custom  ha.s 
been  first  to  lay  up  a  course  of  four  inches  of  brick- 
work about  five  feet  high,  then  apply  the  waterproof- 
ing as  prescribed  in  the  specifications,  and  immediately 
back  up  by  brick  or  stone  work  of  such  tiiickness 
as  the  specifications  call  for. 

Architects  early  recognized  that  a  straight  line  of 
waterproofing  from  the  footing  to  the  water  table 
meant  a  weakening  of  the  structure.  It  threw  the  en- 
tire weight  of  the  building  upon  the  inner  wall,  be- 
cause the  line  of  waterproofing  did  not  allow  the  outer 
veneer  to  combine  the  inner  wall  sufficiently  strong 
to  make  it  carry  its  proportion  of  the  weight  of  the 
building.  Consequently  the  specifications  were 
changed  so  that  the  waterproofing  was  run  up  five  or 
six  feet  perhaps'  on  a  straight  line.  It  would  then 
carry  it  into  the  wall  about  eight  inches  at  right  angles 
and  along  the  outside  of  the  wall  for  about  eight 
inches,  back  again  to  the  original  line  of  waterproof- 
ing. Waterproofing  contractors  soon  pointed  out  to 
architects  and  engineers  that  every  time  a  turn  or 
angle  was  made  it  increased  the  danger  of  a  leak;  but 
as  nothing  better  was  suggested  it  was  generally  ac 
cepted  as  the  best  solution  of  the  problem.  Their  at- 
tention was  also  called  to  dampness  in  the  walls  due 
to  various  causes,  mainly  to  the  brick  or  stone  being 
first  wetted  down  before  being  put  in  the  wall  and 
to  capillary  attraction,  which  made  it  almost 
impossible  to  get  a  perfect  bond  between  the 
waterproofing  and  the  wall.  The  contractors 
also  found  considerable  difficulty  in  getting  a  per- 
fect bond  between  the  waterproofing  and  the  wall,  be- 
cause of  difTerence  in  temperature,  as  it  was  necessary 
to  apply  the  Waterproofing  compound  at  a  temperature 
varying  from  200  to  250  degrees.  The  temperature  on 
the  walls  at  no  time  was  higher  than  90  to  100  degrees. 
The  difference  in  temperature  between  the  wall  and 
the  material  invariably  had  a  tendency  to  chill  the 
waterproofing  compound  at  the  point  of  contact. 

These  drawbacks  having  been  recognized,  archi- 
tects, contractors,  and  engineers  began  looking  foi 
a  diflferent  method,  and  finally  hit  upon  the  idea 
of  a  cold  application  which  could  be  put  on  the  sur- 
face at  a  temperaturevvhere  both  materials  and  snr- 
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face  were  about  equal.  Several  manufacturers  of  wa- 
terproofing compounds  next  produced  materials  which 
could  be  applied  cold  and  which  possessed  sufficient 
tackiness  to  make  the  felt  adhere.  The  majority  of 
these  materials  being  composed  of  waterproofing  com 
pounds  with  a  volatile  solvent,  the  rapid  evaporation 
of  which  caused  the  compounds  to  harden  quickly  and 
thereby  lose  some  of  its  adhesiveness,  it  was  found 
next  to  impossible  to  carry  up  two  layers  of  the  felt. 
In  order  to  overcome  this  burlap  was  gradually  m- 
troduced  in  place  of  the  saturated  felt.  The  number 
of  layers  was  reduced  to  an  application  of  waterproof 
ing  compound,  one  layer  of  burlap  and  a  finish  coat 
of  waterproofing  compound. 

In  the  early  stages  of  waterproofing  with  the 
ground  adoption  of  a  combination  of  compounds  and 
felts,  the  danger  from  abrasion  and  punctures  due  to 
back  fill  was  recognized.  Where  a  coating  of  that  kind 
was  specified  to  be  carried  up  on  the  exterior  of  the 
wall,  which  was  sometimes  done  in  order  to  maintain 
^he  full  strength  of  the  foundation  wall,  a  safety  coat 
of  cement  mortar  was  specified  to  be  applied  imme- 
diately on  top  of  the  waterproofing  compound.  This 
was  to  act  as  a  safeguard  against  abrasion  by  the 
back  fill. 

With  the  introduction  of  concrete  in  foundation 
construction,  the  straight  smooth  line  from  the  foot- 
ings to  the  water  table  presented  some  difficult  prob- 
lems, among  which  was  the  trouble  in  getting  proper 
adhesion  for  a  waterproofing,  as  concrete  construction 
being  laid  up  in  forms  made  it  impossible  to  key  it  in- 
to the  wall.  A  substitute  for  this  was  looked  for, 
with  the  result  that  manufacturers  catering  to  that 
class  of  business  gradually  produced  materials  which 
were  structure  waterproof.  This  was  introduced  as 
the  "Integral  Process."  It  seemed  to  be  the  ideal 
thing  and  was  generally  recognized  as  a  proper  solu- 
tion of  all  previous   waterproofing  troubles. 

Integral  Waterproofing 

Integral  waterproofing  is  based  upon  four  theories, 
each  theory  being  advanced  by  the  manufacturer  of  a 
specific  compound,  and  I  will  classify  them  as  A.  B. 
C  and  D. 

In  class  A  theory,  the  manufacturer  claims  that 
by  the  introduction  of  two  per  cent,  insoluble  matter 
into  the  body  of  concrete  evenly  distributed  through- 
out the  mass  by  a  mechanical  operation,  and  then  cast 
in  form,  a  physical  force  develops  which  drives  the 
insoluble  matter  during  the  process  of  crystalization 
of  the  cement  into  the  voids,  and  in  that  way  water- 
proofs the  concrete. 

The  second  theory  is  advanced  by  the  manufac- 
turer in  class  B.  His  view  is  that  in  order  to  water- 
proof concrete  properly  it  is  necessary  to  lubricate, 
thus  avoiding  the  voids.  His  idea  of  lubricating  the 
concrete  mass  is  to  introduce  into  the  concrete  an 
emulsion.  He  believes  that  the  action  resulting  from 
the  mix  of  cement,  water  and  emulsion  will  suffici- 
ently lui)ricate  the  mass  so  as  to  bring  about  a  close, 
compact  body  of  concrete. 

The  manufacturer  who  advances  class  C  theorj 
claims  that  cements  are  not  wholly  colloidal,  and 
that  the  coarser  and  non-colloidal  particles  of  cement 
must  be  made  colloids.  He  does  this  by  the  intro- 
duction of  his  material,  and  by  producing  this  con- 
dition preserves  the  physical  construction  of  cement 
in  its  entirety,  and  brings  about  100  per  cent,  of  effi- 
ciency in  the  action  of  the  cement  in  concrete  con- 
struction.     Dr.-':tless    the   manufacturer   of    class    C 


theory  understands  fully  one  of  the  drawbacks  m 
concrete  construction.  Therefore  he  claims  to  have 
produced  something  which  fills  one  of  the  defects  in 
the  construction  of  cement  by  the  introduction  of 
his  material.  The  fact  remains,  however,  that  the  so- 
called  non-colloidal  particles  of  cement  are  mostly 
of  a  clinker  nature,  and  if  such  action  is  produced  in 
the  clinker  it  is  my  belief  that  an  ultimate  reaction  is 
bound  to  result.  If  a  reaction  does  take  place  it 
should  receive  the  consideration  of  the  architect  and 
engineer  who  specifies  such  a  material. 

The  manufacturer  in  class  D  theory  agrees  with 
the  manufacturer  in  class  A  that  voids  in  concrete 
will  occur.  He  also  recognizes  the  necessity  for  lub- 
ricating the  mass  as  claimed  by  the  manufacturer  in 
class  B.  At  the  same  time  he  recognizes  the  import- 
ance of  the  theory  advanced  by  the  manufacturer  of 
class  C  that  the  physical  construction  of  cement  in 
its  entirety  must  be  put  into  the  concrete  mass.  He 
has  therefore  manufactured  an  article  which  he  claims 
to  be  waterproof  concrete.  His  theory  is  that  while 
recognizing  that  the  cement  is  not  100  per  cent,  col- 
loidal, it  is  necessary  to  lubricate  it.  He  also  feels 
it  is  impossible  to  fill  the  voids  in  concrete  by  the 
theory  advanced  in  class  A.  The  material  which  he 
adds  to  the  concrete  is  a  colloid  of  the  same  nature  as 
cement  but  of  a  much  higher  percentage,  claiming 
that  by  reason  of  the  introduction  of  the  material  that 
he  manufactures,  he  carries  into  the  cement  the  full 
100  per  cent,  of  efficiency,  and  by  introducing  an 
additional  colloid  increases  the  cohesion  of  the  ce- 
ment, thereby  lubricating  it  sufficiently  to  produce  a 
close  ground  body  made  of  cement,  sand,  gravel  or 
stone. 

The  writer  believes  it  to  be  possible  to  rrtake  con- 
crete absolutely  waterproof  without  introducing 
any  waterproofing  compound.  At  the  same  time 
he  is  convinced  that  conditions  on  the  field  make  it 
impossible  at  all  times  to  do  this.  While  it  has  been 
demonstrated  in  laboratories  that  a  concrete  made 
even  of  a  1-3-5  mix  can  be  made  absolutely  water- 
proof without  the  introduction  of  any  waterproofing 
compound,  such  results  have  not  been  achieved  in 
field  work.  The  introduction  of  a  material  that  will 
assist  materially  in  producing  that  condition  is  there- 
fore absolutely  necessary.  The  importance  of  water- 
proofing concrete  becomes  more  apparent  on  account 
of  the  expansion  and  contraction  of  concrete  due  to 
the   absorption    and    evaporation   of   moisture. 

Having  gone  over  the  question  of  waterproofing 
of  the  different  types,  having  classified  it  in  its  dif- 
ferent theories,  the  reader  will  agree  that,  having  trans- 
planted concrete  from  a  substructure  proposition  to 
a  superstructure  proposition,  it  becomes  necessary  to 
take  precautions  to  avoid  extreme  expansions  and 
contractions.  It  is  the  duty  of  architects,  engineers 
and  cement  users  to  select  for  themselves  that  which 
they  consider  will  best  answer  their  purpose. 


A  new  station  estimated  to  cost  $250,000  is  to  be 
erected  at  Calgary,  Alta.,  by  the  C.  N.  R.  Plans  have 
been  completed  and  operations  are  to  commence  in 
June.' 


A  new  customs  house  estimated  to  cost  $400,000  is 
to  be  erected  at  Ottawa  this  season  for  the  Dominion 
Government.  The  foundation  work  is  now  in  progress, 
the  operations  being  carried  on  by  the  Foundation 
Company,  Limited,  of  Montreal. 
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The  Forthcoming  International  Road  Congress 

at  Montreal 


SOME  30,000  invitations  to  the  first  Canadian  and  Inter- 
national Good  Roads  Congress,  to  be  held  in  the 
Arena,  Montreal,  May  18  to  23,  have  been  sent  out, 
and  the  replies  indicate  that  representatives  from  all 
parts  of  the  Dominion  will  be  present.  Many  of  the  speakers 
are  recognized  as  authorities  on  the  subjects  to  be  discussed, 
which  will  cover  the  entire  field  of  road  construction,  main- 
tenance, and  appliances.  Those  attending  will  liave  the  bene- 
fit of  the  experience  of  men  who  liave  a  practical  as  well  as  a 
theoretical  knowledge,  and  who  have  tried  out  many  systems 
and  methods.  Highway  legislation  is  one  of  the  questions 
which  will  be  discussed,  while  technical  training  in  road 
building,  not  only  on  the  American  Continent  but  in  Europe, 
will  be  another  subject  which  will  come  under  review. 

Canada  is  spending,  and  will  continue  to  spend  for  many 
years,  very  large  sums  on  new  roads  and  on  improving  ex- 
isting highways,  and  it  is  essential  that  wc  should  have  the 


Mr.  U.  H.  Dandurand,  Chairman  of  the  Congress. 

means  of  securing  the  best  technical  education  if  the  expen- 
diture is  to  give  the  most  econoniical  results.  There  is  also  a 
pressing  need  for  educating  the  inhabitants  of  the  rural  dis- 
tricts along  the  lines  of  the  good  roads  movement — its  value 
from  the  point  of  view  of  affording  easy  communication  be- 
tween various  localities  and  also  from  the  standpoint  of  pro- 
ductive expenditure.  Men  in  the  agricultural  sections  in  par- 
ticular are  reluctant  to  expend  money  on  roads  unless  direct 
benefits  can  be  shown,  and  the  movement  is  do'ng  good 
work  in  pointing  out  the  immediate  and  future  good  results 
which  accrue  from  a  liberal  expenditure  on  highway  im- 
provements. In  some  instances  where  the  construction  of 
roads  will  materially  aid  comlnunities  there  is  a  reluctance 
to  spend  money;  as  an  example,  the  opposition  of  some 
municipalities  to  the  Roads  Bill  of  the  Quebec  Government 
may  be  cited.  Here  the  Government  oflfered  the  most  liberal 
terms,  with  a  very  low  rate  of  interest,  in  order  to  induce 
municipalities  to  put  in  order  their  roads,  but  notwithstand- 
ing, exceptions  were  tak?n  to  the  provisions  of  the  Bill. 

It  may  be  broadly  stated  that  the  most  -progressive 
councils  are  those  with  the  best  kept  roads  under  their  juris'- 
diction.     It  does  not  follow  that  the  most  lavish  expenditure 


gives  the  most  economical  results,  and  it  is  one  of  the  main 
objects  of  the  Congress  to  indicate  how  money  can  be  spent 
to  build  the  best  and  most  permanent  roads.  The  papers  to 
be  read  are  of  so  varied  a  nature  that  the  needs  of  practically 
every  locality  will  be  dealt  with,  and  engineers  of  munici- 
palities will  be  able  to  secure  data  which  will  prove  of  value 
in  the  laying  out  of  roads. 

Apart  from  the  papers  which  will  be  contributed,  the  ex- 
hibition of  road  material  and  machinery  should  prove  of  in 
terest.  It  will  include  materials  of  practically  every  well 
known  type,  while  the  machinery  will  embrace  appliances  of 
every  kind  used  in  the  construction  and  maintenance  of  high- 
ways. The  manufacturers  will  have,  during  the  evenings, 
opportunities  of  explaining  by  means  of  moving  pictures,  the 
uses  and  advantages  of  their  products.  The  Ontario  Govern- 
ment will  loan  models  of  roadways  of  various  countries, 
some  of  the  very  earliest  types.  These  models  will  illustrat'; 
how  roads  are  built  up,  and  will  indicate  the  progress  which 
has  been  made  during  recent  years. 

The  speakers  will  include — Sir  Francois  Langlier,  Lieut.- 
Governor  of  the  Province  of  Quebec,  who  with  Sir  Lomer 
Gouin,  Premier  of  Quebec,  will  open  the  Congress;  Honour- 
able G.  Tessier,  Minister  of  Roads,  Province  of  Quebec;  W. 
:\.  McLean,  M.  Can.  Soc.  C.  E.,  Chief  Engineer  of  Highways, 
Department  of  Public  Works,  Province  of  Ontario,  and  Pre- 
sident, the  American  Road  Builders'  Association;  Paul  D. 
Sargent,  Chief  Engineer,  State  Highway  Commission,  Au- 
gusta, Maine;  Dr.  E.  Merrill  DesaulnietTs,  M.L.A.,  Chambly 
County,' Que.;  E.  A.  James,  B.A.Sc,  Consulting  Engineer 
and  Engineer  Board  of  Highway  Commissioners,  York 
County,  'Toronto,  Ont,;  J.  W.  Levesque,  M.L.A.,  Laval 
County,  Que.;  Walter  W.  Crosby,  C.E.,  Consulting  Engineer, 
State  Highway  Commission,  Baltimore,  Maryland;  Lt.-Col. 
W.  N.  ^Ponton,  President,  the  Ontario  Associated  Boardis  of 
Trade,  Belleville,  Ont.;  O.  M.  Hezzlewood,  President  of  the 
Canadian  Automobile  Federation;  Jean  de  Pulligny,  M.A.S., 
C.E.,  Chief  Engineer  of  the  French  Government's  Civil  Engi- 
neering Service;  H.  W.  Pillow,  Chairman  Good  Roads  Com- 
mittee, Canadian  Automobile  Federation,  and  President,  Au- 
tomobile Club  of  Canada,  Montreal,  Que.;  William  H.  Con- 
nelj,  Chief  of.  Bureau,  Departmenf  of  Public  Works,  Phila- 
delphia, Pa.;  A.  T.  Laing,  Professor,  Faculty  of  Applied 
Science  and  Engineering,  University  of  Toronto,  Ont.; 
Arthur  H.  Blanchard,  Professor  of  Highway  Engineering. 
Columbia  University,  New  York  City;  T.  Hugh  Boorman. 
C.E.,  Treasurer,  American  Society  of  Engineering  Contrac- 
tors, New  York  City;  R.  A.  Meeker,  Engineer,  Dept.  of  Pub- 
lic Roads,  State  of  New  Jersey,  Trenton,  N.J,;  C.  L.  Shorey, 
Chairman,    Road    Committee,    Town    of    Beaconsfield,    Que. 

The  officers  of  the  Congress  are  U.  H.  Dandurand. 
Chairman;  Horace  Joseph,  vice-chairman;  and  Geo.  A.  Mc- 
Namee,  general  secretary.  Executive  committee:  U.  H. 
I>andurand,  O.  M.  Hezzlewood,  H.  W.  Pillows.  Reception 
Committee:  H.  H.  Learmont,  Chairman;  W.  A.  McLean,  Dr. 
E.  M.  Desaulniers,  M.L.A.,  J.  W.  Levesque,  M.L.A.,  Frank  G. 
Carrel,  L.  C.  Rivard,  Honore  Mercier,  M.L.A.,  C.  P.  Bcau- 
bien,  L.  E.  Geoffrion,  Hon.  Geo.  R.  Smith,  F.  H.  Anson,  A. 
Berthiaume.  Entertainment  committee:  J.  A.  Davis,  Chair- 
man; J.  Davidson,  A.  L.  Caron,  H.  W.  Pillow,  Controller 
Duncan  McDonald.  Publicity  Committee:  Eug.  Tarte,  Chair- 
man; J.  Vernon  .  McKenaie,  W.  <i.  Robertson.  Exhibition 
Committee:  £.  W^iSlijrcri'.Oiairrnan;  W.  H;  Leach,  Geo. :A. 
McNamte.  j,j    i:- :.•  .':>.■,'.  ;n.';. '  -•■,-.::    •  •',•'■'• 
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Constructional    News 


The  Quebec  Highway  Commissioners  have  awarded  to 
Messrs.  O'Brien  &  Doheny  the  contract  for  a  stretch  of  road 
SS  miles  long.     The  price  was  $224,000. 

The  County  Council  of  Oxford,  Ont.,  has  decided  to  ex- 
pend $320,000  on  a  system  of  county  roads  with  the  proviso 
that  only  $60,000  shall  be  spent  in  one  year. 

The  Welland  County  Council  extends  an  invitation  for 
tenders  until  May  23  for  thirty-four  miles  of  macadam  road 
construction,  the  estimated  cost  of  which  is  $153,000. 

At  Saskatoon,  building  operations  are  to  commence 
shortly  on  a  four-storey  apartment  block  estimated  to  cost 
$150,000.  The  prospective  owner  is  Anthony  Le  Jeune,  o' 
Saskatoon. 

The  sewage  disposal  plant  at  Morley  Avenue,  Toronto, 
which  involved  an  expenditure  of  $800,000,  is  to  be  replaced 
by  the  ImhofT  tank  system  at  an  estimated  cost  of  two  and  a 
half  million  dollars. 

The  plans  for  the  new  Union  Station  at  Toronto  have 
been  finally  approved  and  work  on  the  new  structure  will  be 
started  in  three  months,  the  period  allowed  for  receiving 
tenders  and  awarding  contracts. 

Swift  Current,  Sask.,  is  to  have  a  courthouse  at  an  esti- 
mated cost  of  $125,000.  Tenders  for  the  erection  of  the  build- 
ing are  now  being  received  by  the  Department  of  Public 
Works  of  the  Provincial  Government. 

Replying  to  a  question  by  Mr.  Lemieux  in  the  House  of 
Commons  a  few  days  ago,  as  to  whether  tenders  had  been 
asked  from  Canadian  firms  for  the  construction  of  new  equip- 
ment recently  secured  in  Great  Britain  by  the  Quebec  Har- 
bor Commission,  Hon.  J.  D.  Hazen  stated  that  tenders  had 
been  invited  from  several  Canadian  firms,  all  of  which  were 
higher  than  the  accepted  tender. 

Plans  which  have  been  approved  this  year  by  the  C.  N.  R. 
management  provide  for  the  construction  of  yard  trackage  to 
store  and  manipulate  10,000  freight  cars  and  1,000  passenger 
coaches.  Trackage,  round-houses,  shops,  tool-working  mills, 
turning  and  moulding  shops  are  provided  for  in  the  scheme 
which  the  company  are  planning  for  the  extensions  of  their 
terminal   facilities  at   Port  Mann,   B.C. 

The  St.  John  Board  of  Trade  have  recently  been  investi- 
gating the  possibilities  of  opening  up  trade  with  Soutli 
America,  particularly  the  Argentine.  Trade  Commissioner 
Pousette,  who  recently  interviewed  the  Board  of  Trade  on  the 
subject,  expressed  the  opinion  that  trade  might  be  developed 
satisfactorily  along  the  lines  of  agricultural  implements, 
nails,  automobiles,  railway  rolling  stock,  edge  tools,  stoves, 
furniture,  etc. 

Building  developments  throughout  New  Brunswick  are 
very  active  at  present,  particularly  at  St.  John  where  several 
large  buildings  are  in  progress.  The  Canadian  Pacific  Rail- 
way Company  has  already  entered  into  contracts  for  the  re- 
building of  the  Algonquin  Hotel  which  was  burned  down  re- 
cently at  St.  Andrews.  The  new  building,  which  will  be  com- 
pleted next  year,  promises  to  be  one  of  the  finest  yet  con- 
structed for  the  company. 

The  Dominion  Railway  Board  has  reserved  judgment  on 
the  question  of  apportioning  the  cost  of  the  North  Toronto 
grade  separation  and  viaduct.  The  contention  of  the  C.  P.  R. 
is  that  the  city  should  contribute  half  the  cost  of  the  work, 
while  the  city's  argument  is  that  the  entire  cost  should  be 
borne  by  the  railways,  the  city's  streets  having  the  prior 
right-of-way.  The  proportion  of  the  cost  in  which  the  city  is 
asked  to  share  is  $1,500,000. 


The  building  permits  issued  in  Montreal  during  April 
totalled  527  in  number  and  in  value  $2,205,970,  against  450 
permits  of  the  value  of  $3,322,406  for  the  corresponding  date 
last  year.  From  January  1  to  April  30  of  the  present  year, 
1,107  permits  of  the  value  of  $4,061,166  were  issued.  This  is 
185  permits  ahead  of  the  corresponding  period  in  1913  but 
more  than  $29,000  less  than  the  value  of  the  permits  issued 
during  the  first  three  months  of  1913. 

Messrs.  Parks,  Tupper  &  Kirkpatrick,  contractors  for  the 
new  Marine  &  Fisheries  wharf  on  the  Songhees  Reserve, 
B.C.,  have  started  preliminary  operations  with  the  driving  of 
piling  on  the  foreshore  area.  The  contract  calls  for  the  erec- 
tion of  a  creosoted  pile  wharf,  644  ft.  in  length,  and  the  ex- 
cavation and  levelling  of  about  27,000  cubic  yards  of  clay  sub- 
soil. The  foreshore  site  is  the  one  on  which  it  is  intended  to 
erect  the  new  Marine  &  Fisheries  building,  plans  for  which 
are  now  being  made  at  Ottawa. 

The  number  of  building  permits  issued  from  the  office  of 
Mr.  S.  N.  Jarrett,  Building  Inspector,  Vancouver,  for  April, 
1914,  is  considerably  below  that  of  the  corresponding  month 
last  year.  In  the  latter  period  217  permits  representing  in 
value  $1,103,352  were  issued,  as  compared  with  141  permits  to 
the  value  of  $254,166  for  April  of  this  year.  The  total  num- 
ber of  permits  issued  during  the  four  months  of  1914  was  558, 
representing  a  value  of  $1,396,604,  against  801  permits  antl 
$5,179,715  in  the  corresponding  period  last  year. 


Personal  Mention 

Mr.  Thos.  Daley,  a  well-known  Toronto  contractor  for 
the  last  half  century,  died  on  May  3  in  his  88th  year.  He  was 
a  native  of  Youghal,  Ireland,  and  came  to  Toronto  in  1851.. 

Mr.  VVm.  Wainwright,  senior  vice-president  of  the  Grand 
Trunk  Railway,  celebrated  his  74th  birthday  on  April  30.  Mr, 
Wainwright  began  his  railway  career  in  1838  as  junior  clerk 
and  joined  the  Grand  Trunk  Railway  in  1S62.  He  is  a  native 
of  Manchester,  Eng. 

Mr.  W.  W.  Pearse  has  been  appointed  City  Architect  of 
Toronto  at  a  salary  of  $5,000  a  year.  Mr.  Pearse  is  a  native 
of  Toronto,  where  he  graduated  more  than  twenty  years  ago. 
He  has  had  considerable  experience  in  architecture  and  engi- 
neering for  many  years  in  New  York. 

Mr.  T.  P.  Howard,  Managing  Director  of  the  Phoenix 
Bridge  &  Iron  Works,  has  been  elected  Chairman  of  the  Mon- 
treal Branch  of  the  Canadian  Manufacturers'  Association. 
Among  the  executive  committee  are  Messrs.  B.  W.  Coghlin, 
of  the  B.  J.  Coghlin  Company;  Percy  S.  McKergow,  Nation- 
al Brick  Company  of  Laprairie;  and  R.  H.  McMaster,  Steel 
Company  of  Canada. 

Major  Garnet  15.  Hughes,  son  of  Col.  the  Hon.  Sam 
Hughes,  has  been  appointed  Government  resident  engineer 
for  Vancouver  Island.  Major  Hughes  is  a  gradlistc  of  tlu' 
Military  College,  Kingston,  and  has  been  employed  jjnder  th-^ 
MacKenzie-Mann  Electric  Railway  at  Victoria.  There  will 
now  be  two  resident  engineers  on  the  Island.  The  work  be- 
ing carried  on  in  Victoria  Harbor  is  under  the  supervision  of 
Mr.  F.  J.  McLachlan,  while  Major  Hughes  will  have  chargi" 
of  the  remainder  of  the  work  on  the  Island. 


The  Tiffin  Wagon  Company,  of  Tiffin.  Ohio,  are  issuing 
a  fine  new  illustrated  catalogue  describing  their  new  Tiffin 
Model  "A"  ten-passenger  park  and  sight-seeing  car.  Thero 
are  few  builders  of  cars  of  this  type.  Experts  pronounce  the- 
new  Tiffin  product  to  be  one  of  the  finest  of  its  kind  on  tho 
market. 


Messrs.  Lecky  &  Collis,  Limited,  have  removed  to  40 
Beaver  Hall  Hill,  Montreal.  The  Laurie  Machinery  Company, 
Limited,  are  occupying  the  premises  vacated  by  Lecky  & 
Collis,  at  335a  Craig  street  west. 
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The    Industrial    Expansion   of    a 

Quebec  Firm 


Prominent 


The  General  Car  and  Machinery  Works,  Limited,  Montmagny,  Que. 


The  General  Car  and  Machinery  Works.  Limited,  whose 
main  office  and  plant  are  situated  at  Montmagny,  Que.,  was 
formed  in  1912  with  a  capital  stock  of  one  million  dollars. 
The  company  was  organized  to  manufacture  machinery  and 
more  particularly  road-making  machines,  it  being  an  amal- 
gamation of  the  Charles  A.  Paquet  Company,  Limited,  Que- 
l)ec,  and  the  Montmagny  Manufacturing  Company,  Limited. 
Montmagny.  Both  these  firms  had  many  years'  experience  as 
manufacturers  of  high-grade  machinery  and  the  amalgama- 
tion has  been  eminently  successful. 

In  the  possession  of  technically-trained  men  at  the  head 
of  aflfairs,  well-balanced  organization  and  skilled  labor,  the 
company  have  at  their  command  all  the  essential  elements  of 
a  big  organization.     Their  plant  is  of  modern  design  and  the 


firm  enjoy  unexcelled  facilities  for  manufacturing.  They  have 
added  to  their  various  departments  a  steel  foundry,  which 
makes  them  dependent  on  no  other  firm  for  their  material. 

The  President,  Mr.  Charles  A.  Paquet,  started  business 
on  his  own  account  twenty  years  ago.  The  rapid  growth  of 
the  business  soon  necessitated  extension  of  management  and 
capital.  In  1902  he  formed  a  company  called  The  Charles  A. 
Paquet  Company,  Limited,  of  which  he  was  president  and 
manager  until  1912,  when  the  firm  merged  with  The  General 
Car  and  Machinery  Works,  Limited.  He  has  been  promoter 
and  organizer  of  many  industrial  companies,  in  several  of 
which  he  has  held  the  position  of  president  and  director. 

Mr.  Ernest  Roy,  K.C.,  the  Vice-President  of  the  firm,  is 
interested    in    many    important    business    undertakings.      For 


Mr.  Chas.  A.  Paquet,  Pmldcnt  Mr.  J.  H.  Paquet,  Secretary  and  Treasurer.  Mr.  Ernest  Foy.  K.C..  Vicc.Presidenl. 

Officers  of  the  General  Car  and  Machinery  Company,  Montmagny,  Que. 
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years  he  was  president  of  The  Montmagny  Manufacturing 
Company,  and  he  had  charge  of  the  legal  work  involved  in 
the  organization  of  the  new  company. 

Mr.  J.  Henri  I'aquet,  Secretary  and  Treasurer,  is  a  young- 
er brother  of  Mr.  Charles  A.  Paquet,  of  the  firm  of  Charles  A. 
Paquet,  Limited.  His  extensive  experience  was  a  valued 
factor  in  the  organization  of  The  General  Car  and  Machinery 
Works,  Limited. 

Mr.  A.  N.  Normand,  the  firm's  manager,  at  an  early  age 
acquired  a  reputation  as  an  inventor  of  machinery.  In  1896 
he  started  a  small  machine  shop  at  Montmagny.  The  busi- 
ness grew  with  remarkable  rapidity  until  the  enlargement  of 
the  plant  became  necessary.  In  1902  he  founded  The  Mont- 
magny Manufacturing  Company,  Limited.  The  excellence  of 
the  products  of  this  firm  were  proved  time  and  again  in  com- 
petition with  machinery  of  the  highest  grade  manufactured 
elsewhere.  Simultaneously  with  the  coming  in  line  of  road- 
making  machinery,  the  Montmagny  road-making  outfits  were 
placed  on  the  market,  and  have  succeeded  ever  since  in  main- 
taining a  high  standard.  Mr.  Normand  was  managing  direc- 
tor of  the  Montmagny  Manufacturing  Company  from  its  in- 
ception until  its  amalgamation  with  The  General  Car  and 
Machinery  Works,  Limited. 


The  Tiffin  Wagon  Company,  Tiffin,  Ohio,  have  just  de- 
livered three  street  flushing  machines  to  the  city  of  Ottawa 
The  order  was  obtained  through  the  firm's  Canadian  agents, 
Messrs.  Francis  Hankin  &  Company,  Montreal. 


One  of  the  most  interesting  engineering  feats  of  modern 
times — the  raising  of  the  U.  S.  battleship  Main  in  Havana 
harbor,  is  described  in  detail  in  an  interesting  booklet  issued 
by  the  Lackawanna  Steel  Company,  for  whom  Messrs.  H.  A. 
Drury  Company,  Limited,  Montreal,  are  the  Canadian  agents 
Lackawanna  steel  sheet  piling  was  employed  in  the  above 
undertaking. 


The  Nobis  Engineering  Company,  of  Toronto,  engineers 
and  contractors,  have  secured  the  contract  for  the  "Welo" 
system  of  atmospheric  pressure  steam  heating  of  the  new 
building  on  Victoria  Street,  Toronto,  for  the  United  Type- 
writer Company.  The  Nobis  Company  are  also  installing  the 
heating  and  power  plant  systems  in  the  new  Toronto  factory 
of  the  National  Cash  Register  Company. 


A  booklet  showing  the  increased  use  of  Bitulithic  pave- 
ment in  the  United  States  and  Canada  is  issued  by  Messrs. 
Warren  Brothers  Company  from  their  executive  office,  59 
Temple  Place,  Boston,  Mass.  This  publication  contains 
many  chapters  of  interest  to  municipal  men  and  is  well  worth 
careful  perusal.  Extracts  from  the  leading  technical  'jour- , 
nals  on  both  sides  of  the  line  are  given,  the  Contract  Record 
being  quoted  at  length  in  an  article,  "Bitulithic  Paving  Con- 
struction in  Western  Canada,"  published  in  our  issue  of  Janu- 
ary 29,  1913.  The  development  of  Bitulithic  pavement  is 
shown  by  the  fact  that  in  the  year  1901  seven  cities  possessed 
16,400  square  yards,  while  at  the  end  of  August  last  year 
!there  were  nearly  7,000,000  square  yards  laid  and  under  con- 
tract in  128  cities.  Commissioners  of  works,  city  engineers, 
street  superintendents  and  others  attest  the  satisfaction  which 
this  pavement  has  given  under  exacting  requirements. 


but  three  parts  and  is  made  to  withstand  the  roughest  hand- 
ling by  unskilled  labor  without  injury.  One  of  the  distinct 
advantages  of  the  "Garrow"  light  is  its  adaptability  for  use 
in  confined  spaces,  such  as  tunnels,  mines,  etc.,  without  the 
slightest  danger  from  escaping  gas  so  commonly  found  in 
lights  of  tliis  character.  The  "Garrow"  light  eliminates  en- 
tirely the  risk  of  gas  being  generated  faster  than  the  burner 
will  consume  it,  by  means  of  the  patented  by-pass  chamber 
which  conducts  excess  gas  to  the  patented  double  burner  and 
ignites  it  at  the  main  flame.  The  Sudbury  Construction  and 
Machinery  Company  is  equipped  to  manufacture  this  light  in 
considerable  quantities. 


The  "Garrow"  contractors'  acetylene  flare  light  has  just 
been  placed  on  the  market  by  the  Sudbury  Construction  and 
Machinery  Company,  Limited,  of  Sudbury.  Ont.  The  strong 
feature  of  this  new  light  is  its  durability  combined  with  sim- 
plicity of  construction.  The  light,  which  is  entirely  of  steel 
assembled  by  the  oxy-acetylene  welding  process,  consists  of 


Operations  of  the  Dominion  Lime  Company, 
Sherbrooke,  Que. 

THE  Dominion  Lime  Company  of  Sherbrooke,  Que., 
whose  advertisement  appears  on  page  287  of  this 
issue,  was  established  about  thirty-five  years  ago 
and  is  well  known  throughout  Canada  and  the 
Eastern  States.  Its  business  has  increased  from  year  to 
year,  until  the  demand  for  their  popular  line  has  necessi- 
tated the  enlargement  of  their  plant.  Heretofore  the  com- 
pany used  wood  in  the  manufacture  of  lime,  but  a  gas  plant 
of  the  latest  type  has  been  recently  installed  which  is  pro- 
ducing a  lime  of  very  superior  quality.  This  plant  is  the 
only  one  of  its  kind  and  probably  the  most  up-to-date  in 
Canada.  Having  doubled  the  capacity  of  the  output  the 
company  are  now  in  a  position  to  meet  the  increasing  de- 
mand for  their  lime. 

The  works  are  located  about  thirty  miles  from  Sher- 
brooke, on  the  Maine  Central  Railroad,  which  Is  a  convenient 
shipping  point  to  places  on  this  road  as  wellas  to  Quebec 
Central,  C.  P.  R.  and  G.  T.  R.  points.  The  quarry  from 
which  the  rock  is  produced,  and  which  is  in  close  proximity 
to  the  plant,  is  probably  one  of  the  most  valuable  in  the 
country,  and  although  it  has  been  worked  for  the  last  thirty- 
live  years,  the  supply  is  apparently  inexhaustible.  The  quarry 
is  equipped  with  the  latest  type  of  steel  side-dump  cars, 
drills  and  other  apparatus.  Cars  are  taken  to  the  top  of  the 
kilns  by  cable  incline  and  returned  by  gravity  to  the  quarry 
floor.  The  new  plant  is  built  of  steel  and  concrete  through- 
out, making  it  absolutely  fireproof.  It  consists  of  kilns  fired 
by  producer  gas,  engine,  blower,  etc.  The  foundations,  up- 
per and  lower  floors,  are  of  concrete.  On  the  firing  floor 
coal  is  dumped  into  hoppers  and  fed  to  the  producer.  The 
oval  shaped  retort  is  nine  feet  long,  eight  feet  wide,  and 
twelve  feet  deep.  Below  the  grate  in  the  producer  is  a 
layer  of  ashes  submerged  in  water,  to  prevent  air  entering 
from  below.  On  either  side  of  the  producer  are  two  sets  of 
pipes,  four  in  all,  through  which  steam  is  injected  at  a  pres- 
sure of  4,5  lbs.  The  steam  carries  the  required  amount  of 
air  necessary  to  create  the  gas,  which  latter  passes  into 
brick-lined  steel  flues,  48  ins.  in  diameter,  running  the  entire 
length  of  the  battery  and  kilns  on  both  sides.  The  opera- 
tion of  the  hopper  below  the  kiln  is  governed  by  a  lever  from 
the  firing  floor.  The  lime  is  dropped  into  steel  cars  and  dis- 
tributed over  the  concrete  cooling  floor,  100  ft.  x  100  ft.  in 
size,  ready  for  shipment.  The  steel  stack  connected  with 
the  producer  is  about  one  hundred  feet  in  height  and  stands 
on  a  massive  concrete  foundation,  without  a  guy  line  or  sup- 
port. 

The  plant  is  driven  by  steam  power,  generated  by  boilers 
embedded  in  concrete  and  brick.  The  fuel  used  is  a  high- 
grade  bituminous  coal.  One  of  the  products  of  the  plant  is 
broken  rock,  which  is  sold  to  contractors  for  concrete  work 
and  street  improvement,  also  to  machine  companies  for  flux- 
ing purposes.  The  company  also  owns  an  up-to-date  saw- 
mill and  plant  for  the  manufacture  of  lime  barrels.  The 
officers  of  the  firm  are  Messrs.  William  Farwell,  President; 
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Thos.   H.   VanUyke,   Vice-President;  and  Arthur  !• 
General   Manager.  j;    •' 


i'raser. 


The  "Abram"  Cement  Tools 

Tlie  Abrain  Cement  Tool  Company,  Windsor,  Ont,,  manu- 
facturers of  the  "wrist  motion"  line  of  cement  finishing  tools, 
have  issued  catalogue  Xo.  3  which  describes  in  detail  the  vari- 
ous labor-saving  cement  tools  manufactured  by  the  firm.  To 
the  sidcwa.lk  contractor  who  is  anxious  to  secure  time  and 
lavor-saving  devices  it  matters  not  whether  his  order 
be  a  mixer,  wheelbarrow,  scraper,  grading  plow,  or  the  auto- 
matic sidewalk  finishing  tools,  full  satisfaction  in  the  pur-' 
chase  is  guaranteed.  From  the  very  beginning  the  firm 
have  sold  the  Abram  tools  on  the  strength  that  one  man  can 
do  more  and  better  work  with  them  than  three  men  could  do 
with  ordinary  tools.  The  reliability  of  this  guarantee 
has  been  proved  time  and  again  by  the  appreciative  letters 
received  from  satisfied  customers  and  also  from  the  fact  that 
no  purchaser  has  yet  disputed  the  company's  claim.  The 
principle  on  which  double  action  tools  work  is  described  in 
the  catalogue  under  notice  and  the  trowel,  an  illustration  of 
which  is  here  reproduced,  is  essentially  practical,  and  possess- 
es the  qualities  of  simplicity  and  strength.  This  trowel,  which 
has  been  patented  by  the  firm,  places  the  "Abram"  tools  in 
the  forefront  as  practical,  up-to-date  time  and  labor-saving 
devices.  Another  essential  of  the  contractor's  equipment 
which  the  company  are  also  placing  on  the  market  is  the  No. 
112,  12-in.  "Abram"  adjustable  handle  plastering  trowel.  This 
trowel  is  claimed  by  the  makers  to  be  the  best  and  highest 
class  tool  ever  produced,  possessing  as  it  does  the  decided  ad- 
vantage, of  a  vertical  adjustment  of  the  handle  never  dis- 
closed before. 


Portable  Wagon  Loaders 

Handling  sand  and  gravel  in  the  old  hand-shovel  way  is 
hard  work,  and  it  is  expensive.  The  last  few  years  have 
proved  that  it  pays  to  economize  in  the  loading  of  these  ma- 
terials, and  to-day  a  light  portable  machine  does  the  loading 
that  formerly  required  ten  men.  The  Portable  Wagon  Loader 
consists  of  a  steel  framework,  mounted  on  wheels,  which  sup- 
ports a  strong  bucket  elevator  in  such  a  manner  that  the 
bucket-elevator  can  be  pushed  right  into  the  base  of  a  pile 
of  loose  material.  The  material  is  assisted  to  the  buckets  by 
the  operator.  In  this  way  capacities  of  from  25  to  100  tons 
an  hour  can  be  obtained,  depending  upon  the  nature  of  the 
material  and  general  conditions.    The  wagon  loader  will  load 


a  ton  a  minute  or  a  5-ton  truck  with  coal  in  less  than  five 
minutes.  The  newest  portable  wagon  loader  completed  re- 
cently by  the  Link-Belt  Company,  of  Philadelphia  and  Chi- 
cago, is  constructed  along  the  lines  as  described  above,  with 
the  addition  of  self-propelling  mechanism  for  driving  in  either 
direction.  It  is  fitted  with  a  platform  on  which  the  operato' 
rides,  and  a  steering  wheel  to  control  the  direction  of  travel. 
It  can  be  used  to  handle  coal,  stone  gravel,  sand,  cement 
rock  and  clinker.  The  flight  conveyor  at  the  end  feeds  the 
material  with  regularity  to  the  buckets  and  usually  takes  the 
place  of  a  shoveller  at  this  end.  The  portable  wagon  an«l 
truck  loaders  are  described  in  Link-Belt  Company  Booklet 
No.  170. 


At  Port  William,  Ont.,  building  permits  for  the  first  four 
months  of  the  present  year  totalled  close  to  $600,000.  While 
these  figures  are  much  below  those  of  the  same  period  twelve 
months  ago,  the  number  of  permits  is  far  in  excess  of  last 
year. 


A  survey  preliminary  to  the  construction  of  a  sewage  sys- 
tem for  Redcliffe,  Alta.,  at  an  estimated  cost  of  $250,000,  was 
completed  recently  by  Mr.  W.  J.  Francis,  engineer,  of  Mon- 
treal. Plans  are  expected  to  be  completed  in  a  few  days,  on 
receipt  of  which  the  construction  of  the  trunk  and  lateral 
sewers  will  proceed  at  once  and  the  scheme  will  probably  be 
completed   before   the  fall. 


The  Pacific  Lock  Joint  Pipe  Company,  contractors  for 
reinforced  concrete  pipe  for  the  flow  line  of  the  Sooke  Lake 
waterworks  system,  have  laid  the  first  length  of  pipe  and 
are  now  in  a  position  to  deliver  the  stipulated  daily  quantity  of 
pipe  lengths.  Between  Cooper's  Cove  and  Humpback  Reser- 
voir, work  on  the  concrete  trestles  is  proceeding  rapidly  pre- 
paratory to  the  pipe  laying. 


The  extensions  to  Fort  W'illiam's  municipally-owne'l 
street  railway  were  commenced  a  few  days  ago,  and  during 
the  summer  there  will  be  quite  a  large  programme  of  con- 
struction work  carried  on.  The  first  work  to  be  undertaken 
will  be  the  construction  of  the  new  belt  line  along  North  Syn- 
dicate and  Pacific  avenues,  Victoria  avenue  west  to 
Franklin,  and  Franklin  street  south  to  Walsh  street.  The 
street  railway  extension  to  the  Island  across  the  Bascule  lift 
bridge  is  practically  completed,  and  all  that  remains  to  be 
done  are  a  few  connections  which  will  be  completed  before 
the  end  of  May. 
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"The  Artistic  Possibilities  of  Bonds  and  Mortars  in 
Brickwork,"  the  first  part  of  which  is  published  in  this  issue, 
is  an  essay  on  design  in  patterns  for  brickwork,  with  special 
reference  to  bond  and  the  use  of  mortar.  The  various  bonds 
in  use  are  classified  and  illustrated  by  diagrams  and  the  meth- 
ods of  using  bond  units  in  pattern  are  described  and  illus- 
trated. The  essay  describes  the  structural  uses  of  mortar, 
the  artistic  effects  which  can  be  produced,  the  various  kinds 
of  mortar  joints,  and  the  methods  of  using  colored  mortar. 
The  concluding  portion.  Part  II.  will  be  published  in  our 
next  issue. 


"W~^  T  E  have  received  a  copy  of  a  circular  letter 
%^/  which  has  been  sent  by  the  Council  of  the 
▼  T  Institution  of  Civil  Engineers  of  England  to 
the  members  of  that  body.  "The  Council," 
runs  the  circular,  "have  had  their  attention  drawn  foi 
some  time  past  to  a  practice  which  exists  among  I^ocal 
Authorities,  of  inviting  by  advertisement  engineers  to 
submit  in  competition  with  others  their  terms  for  pre- 
paring plans  and  proposals  for  certain  engineering 
schemes,  accompanied  then  or  at  a  later  stage  by  esti- 
mates of  the  cost  of  the  works  proposed,  in  the 
opinion  of  the  Council  such  a  proceeding  is  ve -y  un- 
desirable in  the  best  interests  of  the  Public  Authorities 
themselves  and  is  derogatory  to  the  engineering  pro- 
fession. The  Council  desire  to  express  emphatically 
the  repugnance  with  which  they  regard  the  practice  in 
question.  They  have  every  confidence  that  the  mem- 
bers of  the  Institution  will  support  them  by  declining 
to  respond  in  any  way  to  such  advertisements  as  those 
alluded  to." 

We  seem  to  have  heard  of  protests  of  a  similar 
nature  having  been  made  by  contractors  against  the 
system  of  competitive  tendering.  Contractors  have 
"to  submit   in   competition  with    others    their    terms 

for  certain  engineering  schemes,"  and  such 

terms  have  to  be  "accompanied -by  esti- 
mates of  the  cost  of  the  work  prepared."  There  is  no 
recompense  for  the  labour  involved,  no  surety  that 
work  will  follow  even  in  regard  to  one  among  the  num- 
ber estimating;  and  when  the  hardship  entailed  has 
been  put  before  the  engineering  profession  no  hand  of 
sympathy  has  been  extended.  Contractors  are  expect- 
ed to  regard  as  a  favour  the  permission  to  prepare 
rough  plans,  to  take  out  quantities,  to  pay  for  the  ser- 
vices of  a  stalY  of  practical  estimators,  to  undertake 
lengthy  journeys,  and  to  run  an  enquiry  bureau.  But 
when  the  engineer  is  asked  to  occupy  the  position 
which  has  been  forced  upon  the  contractor  indignation 
is  loudly  voiced  and  "repugnance  expressed." 

That  the  practice  referred  to  by  the  Council  of  the 
Institution  of  Civil  Engineers  is  a  reprehensible  one 
admits  of  no  doubt.  Competition  may  be  carried  be- 
yond the  limits  of  endurance,  and  local  authorities  are 
certainly  not  justified  in  inviting  tenders  for  profession- 
al services.  There  are  recognised  scales  of  fees  and 
commissions  in  every  profession,  and  these  should  be 
paid  (by  public  bodies  above  all)  to  the  uttermost 
farthing.  It  is  unfortunate  that  engineers  should  be 
thus  hoist  by  their  own  petard,  and  our  sympathy 
would  be  keener  had  engineers  ever  exhibited  the  least 
sympathy  with  the  unfortunate  contractor.  We  fear 
much  (and  we  regret  to  have  to  say  it)  that  the  re- 
pugnance expressed  by  the  Council  needs  somewhat 
in  the  way  of  qualification.  It  is  the  old,  old  question 
of  the  top  dogs  over  again.  So  long  as  the  element  of 
competition  is  excluded,  the  big  jobs  go  to  the  big 
men.  The  small  man,  no  matter  what  his  attain- 
ments, stands  no  chance  at  all.  He  is  clean  out  of  the 
running.  P>ut  directly  tenders  are  invited,  he  will  be 
very  much  in  the  running,  for  it  will  pay  him  to  cut 
the  price  even  below  cost.  The  first  rung  of  the  ladder 
is  the  most  difficult  to  negotiate ;  the  other  rungs  may 
be  mounted  with  almost  mechanical  precision.  Judging 
by  what  does  happen,  the  confidence  of  the  Council  in 
the  fact  that  "members  of  the  Institution  will  support 
them  by  declining  to  respond  in  any  way  to  such  adver- 
tisements as  those  alluded  to"  is  singularly  misplaced. 
The  younger  members,  the  members  who  are  awaiting 
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their  first  call,  who  are  preparing  for  the  first  run,  are 
more  than  ready  to  tumble  over  each  other  in  their 
eagerness  for  the  butter  which  will  assist  the  swallow- 
ing of  the  dry  bread  of  life.  It  is  regrettable,  but  life 
is  made  up  of  hard  and  distasteful  facts,  and  the  mem- 
bers of  the  Council  of  the   Institution — whose  bread 


is  buttered  on  both  sides  and  on  every  edge — must  be 
prepared  to  face  at  least  one  of  them.  May  that  fel- 
low feeling  which  is  said  to  make  one  wondrous  kind 
lead  the  engineering  profession  (or  at  least  its  shining 
lights)  to  deal  more  mercifully  with  the  humble  but 
necessary  contractor. 


Engineering  Topics  in  the  Old   Land 

Concerning  Criticism — Tampering  with  Tenders  Once  Received — A  Side- 
Light  on   Architects'    Estimates  —  Recognition    of    Professional    Status 


By  the  London,  Eng.  Correspondent  of  the  Contract  Record 


THE  Contract  Record  is  so  full,  week  by  week,  of 
"meat" — and  by  meat  is  meant  good,  strong, 
satisfying  pabulum  of  the  mental  kind — that 
the  temptation  to  criticise  'or  at  least  to  com- 
ment upon)  what  is  presented  becomes  almost  irresis- 
tible. There  are  papers  and  enough  published  which 
offer  no  inducement  whatsoever  of  that  kind.  They 
have  neither  initiation  nor  originality ;  their  editorials 
are  colourless  and  non-committal;  and  if  they  have 
any  opinions  on  anything  they  must  hand  them  over 
to  the  sacred  custody  of  the  advertisement  manager, 
for  the  readers  hear  nothing  of  them.  A  good  editorial 
must  provoke  both  comment  and  criticism,  and  its 
value  may  be  pretty  accurately  gauged  from  its  success 
in  provocation,  although  it  must  be  remembered  that 
criticism  does  not  necessarily  imply  either  censure  or 
unfavourable  judgment.  "Critic"  is  one  of  those  words 
that  is  unfortunately  losing  its  original  meaning,  and 
any  caviller  and  fault-finder  now  arrogates  it  to  him- 
self. The  writer  would  therefore  prefer  his  "criticism" 
of  certain  articles  which  have  appeared  in  the  Record 
to  be  regarded  merely  in  the  light  of  a  commentary. 

"Unsavoury  Contract  Procedure" 

In  an  article  under  this  heading  the  action  of  the 
Bermondsey  Borough  Council,  in  allowing  the  amount 
of  a  tender  to  be  altered  after  consideration  of  the 
whole  of  the  tenders  received,  was  condemned.  As 
was  rightly  said,  "it  is  an  outrage  upon  those  who  play 
the  game  in  good  faith  to  allow  any  addition  or  sub- 
traction once  the  hands  have  been  shown."  Fortunate- 
ly, the  instance  is  an  isolated  one,  and  in  the  usual 
course  of  things  the  next  lowest  tender  would  have 
been  considered  for  acceptance.  The  expression  "once 
the  hands  have  been  shown"  is  an  exceptionally  happy 
orte  in  this  connection,  for  competitive  tendering  par- 
takes largely  of  the  nature  of  a  gambled  In  a  game 
such  as  "banker"  the  highest  card  turned  up  takes  the 
bank;  in, the  game  of  "tender"  the  lowest  stands  to  re- 
ceive the  cheques  (during  the  progress  of  the  works) ; 
and  neither  game  would  be  any  longer  possible  were 
the  players  allowed  to  plead  that  they  had,  through 
inadvertence,  shown  the  wrong  card.  The  hands  once 
proclaimed,  there  can  be  no  question  of  a  revoke.  In 
certain  games  a  player  is  permitted  to  "brag"  or  "bluff" 
as  he  pleases,  but  again,  his  hand  once  shown,  he  must 
abide  by  the  count.  The  unfortunate  fact  in  the  game 
of  tendering  is  that  the  players  are  not  always  present 
to  lay  their  cards  on  the  table.  Contractors  should  be 
given  the  opportunity  to  attend,  either  personally  or 
by  deputy,  and  as  the  tenders  are  opened  the  amounts 
should  be  read  out  for  their  benefit.  With  the  seals 
unbroken  until  the  formal  opening,  no  suspicion  of  un- 


fair treatment  could  enter.  Such  an  arrangement 
would  be  satisfactory  to  all  parties  concerned,  and  it 
should  be  clearly  understood  as  a  preliminary  that  the 
lowest  tender  (or  preferably  the  lowest  but  one)  would 
be  accepted;  subject  to  confirmation  by  the  tenderer 
and  the  carrying  out  of  the  usual  formalities.  No  al- 
teration in  an  amount  should  be  made  on  any  pretext 
whatsoever,  the  "hands  once  shown." 

Architects'  Estimates 

That  architects'  estimates  are  invariably  low  is  in- 
disputable, and  the  most  potent  factor  in  bringing 
about  such  an  undesirable  state  of  things  is  the  ignor- 
ance of  the  architect.  There  was  a  time  when  archi- 
tects actually  superintended  the  building  of  the  struc- 
tures they  designed,  when  they  did  not  disdain  to  act 
as  clerk  of  works.  Sir  Christopher  Wren  "clerked"  the 
erection  of  St.  Paul's  Cathedral,  and  there  is  no  record 
of  his  having  dispatched  a  youth  at  more  or  less  irregu- 
lar intervals  "just  to  see  how  things  were  going  on." 
The  curriculum  of  an  architect's  education  includes 
building  construction,  but  it  does  not  include  building, 
and  no  man  should  be  regarded  as  an  architect  unless 
he  has  been  in  actual  contact  with  building  operations. 
The  mere  ordering  of  materials  is  an  education  in  it- 
self, and  not  five  per  cent,  of  those  practising  as  archi- 
tects could  perform  such  a  duty  on  a  job  of  any  size; 
and  when  it  comes  to  structural  supervision  and  the 
directing  of  mechanics  not  one  in  a  thousand  could 
emerge  with  credit  from  the  ordeal.  Plans  are  pre- 
pared and  specifications  written  without  regard  for 
either  the  one  or  the  other  of  these  matters,  and  money 
is  thrown  away  wholesale  on  scantlings  that  cut  to 
waste,  on  special  mouldings  that  are  frequently  quite 
inferior  to  those  to  be  obtained  from  stock,  on  material:? 
that  have  to  be  fetched  from  far  afield  when  they  could 
be  supplied  locally  equally  as  well,  on  "purpose  made" 
goods,  and  on  a  hundred  and  one  other  crank  require- 
ments and  petty  exactions.  In  the  preliminary  esti- 
mate of  the  cost  of  the  projected  work,  these  items  are 
not  considered,  primarily  for  the  reason  that  only  a 
sketch  plan  or  two  has  been  prepared  and  not  a  word 
of  the  specification  committed  to  paper.  The  client  is 
quoted  quite  a  fallacious  figure  and  on  this  he  givc^ 
the  order  to  go  ahead.  As  the  plans  and  documents 
grow,  the  architect  begins  to  realize  that  he  has  cut  it 
"just  a  bit  fine,"  and  he  sets  about  preparing  his  client 
for  the  shock,  trusting  however  to  luck  (in  the  way  of  a 
low  tender  or  two)  to  scrape  through.  But  the  day  of 
reckoning  arrives,  and  it  is  found  that  the  building  will 
cost  from  20  to  30  per  cent,  more  than  the  amount  of 
the  preliminary  estimate,  and  the  lowest  man  is  taken 
into  k  kind  of  consultation  and  all  manner  of  little  econ- 
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omies  are  introduced  and  not  a  few  glowing  induce- 
ments held  out  to  him  if  he  will  meet  the  architect  in  a 
small  matter  or  two.  Frequently,  however,  the  plans 
have  to  be  rigorously  cut  down  and  fresh  estimates 
obtained,  a  course  which  inflicts  great  hardship  upon 
the  competing  firms.  There  are,  of  course,  many  other 
reasons  why  architects'  estimates  are  low,  but  they 
have  been  already  dealt  with  in  the  editorial  of  April  1, 
in  which  issue  also  appeared  an  excellent  article  by  Mr. 
Allen  Hazen  on  the  same  matter. 

Professional  Status 

It  is  refreshing  to  read  that  '"the  British  Columbia 
members  of  the  Canadian  Society  of  Civil  Engineers 
have  recently  shown  considerable  activity  in  endeav- 
ouring to  get  the  status  of  the  Engineer  recognized  by 
the  Provincial  Government,"  but  the  question  that 
conies  naturally  to  one's  mind  is:  Why  the  British 
Columbia  members  only :  why  not  the  members  of  the 
whole  society?  And — had  it  not  been  for  recent  events 
in  Ulster — one  might  have  asked,  why  only  one  Pro- 
vincial Government:  why  not  all  the  Provincial  Gov- 
ernments in  the  Dominion?  As  things  are,  the  Enghsh- 
man  can  no  longer  throw  stones!  Due  professional 
status  granted  to  engineers  by  the  Government  of 
British  Columbia,  the  wedge  will  have  been  inserted 
for  a  similar  concession  in  other  Provinces;  but  surely 
the  hands  of  the  petitioners  would  have  been  strength- 
ened if  the  whole  forces  of  the  Canadian  Society  of 
Civil  Engineers  had  been  concentrated  in  the  attack. 

Now,  as  to  the  definition  of  an  engineer.  That  ask- 
ed for  in  the  new  Water  Act,  that  "Engineer  means  an 
Engineer  of  the  Water  District,  who  shall  be  a  Civil 
Engineer  who  is  a  member  of  the  Canadian  Society  of 
Civil  Engineers,  or  a  member  of  the  Institution  of 
Civil  Engineers  of  Great  Britain  or  of  Ireland,  or  a 
member  of  a  Civil  Engineering  society  of  equal  rank  in 
the  British  Empire  or  any  foreign  country,"  is  good  as 
far  as  it  goes,  and  is  perhaps  the  best  that  could  be  de- 
vised, but  the  saving  clause  added  at  the  request  of  the 
Minister  of  Lands  "gives  the  whole  show  away."  This 
clause  runs  as  follows:  "Bui  the  foregoing  definition 
shall  not  limit  the  power  of  the  Lieutenant-Governor- 
in-Council  or  the  Minister  to  appoint  to  any  position 
created  under  this  Act,  any  person  who  is  in  his  opinion 
competent  to  fill  such  position,"  and  the  very  thing 
that  the  deputation  pointed  out  as  objectionable  in  the 
Ditches  and  Water  Courses  Act,  1907,  viz.,  that  there 
was  "nothing  to  prevent  a  Municipal  Council  from  ap- 
pointing a  gardener,  blacksmith  or  carpenter  to  carry 
out  the  duties  of  the  Act  as  Engineer"  applies  in  the 
new  Act  with  perhaps  equal  force.  It  may,  of  course, 
be  argued  that  "the  Lieutenant-Governor-in-Council  or 
the  Minister"  would  never  be  guilty  of^making  such 
ridiculous  appointments,  but  nepotism  and  the  influence 
brought  to  bear  by  members  of  the  opposite  sex  may 
result  in  appointments  equally  inimical  to  the  inter- 
ests of  the  engineering  profession.  A  carpenter  would 
make  a  much  better  engineer  possibly  than  an  English 
college-bred  youth  whose  knowledge  of  things  in  gen- 
eral was  derived  largely  from  the  Latin  and  Gieek 
authors,  while  even  a  blacksmith  would  know  some- 
thing about  ironwork  (chimney  bars  for  example)  and 
a  gardener  might  prepare  an  excellent  town  plan  on 
garden  city  lines.  "Any  person"  is  capable  of  wide  in- 
terpretation, and  the  opinion  of  a  Lieutenant-Govern- 
or-in-Council  or  a  Minister  (it  may  be  submitted  with 
all  due  respect)  does  not  necessarily  mean  much.  Still, 
the  Western  members  are  "to  be  congratulated  upon 
the  success  of  their  efforts,"  and  they  certainly  deserve 


well  of  their  fellows.  May  the  good  work  spread, 
until  not  only  the  engineers  of  the  whole  Dominion 
but  of  the  Mother  Country  as  well  obtain  Government 
recognition  of  professional  status. 


The  Weston,  Ont.,  Sewerage  System 

THE  new  sewerage  and  sewage  disposal  works  at 
Weston,  Ont.,  were  officially  opened  on  the 
morning  of  May  9.  The  sewerage  work  was 
constructed  under  contract  by  Messrs.  Camp- 
bell, Lattimore  &  McAllister,  of  Toronto,  while  Mr.  F. 
F.  Fry  was  the  contractor  for  the  purification  plant. 
The  engineers  for  the  work  were  Messrs.  Aird  Murray 
&  Lowes,  Toronto.  The  cost  of  installing  the  domes- 
tic and  surface  water  sewerage  was  $111,511,  and  of 
putting  in  sewage  purification  works,  $23,134,  a  total 
of  $134,645. 

The  surface  water  from  roadways  is  conveyed  by 
sewers  apart  from  the  domestic  flow  direct  to  the 
River  Humber,  while  the  domestic  sewage  is  conveyed 
by  a  separate  system  to  a  location  situated  on  the 
banks  of  the  river,  where  it  undergoes  a  series  of  treat 
ment  processes,  which  produce  an  odorless,  clear  efflu- 
ent. 

The  sewers  are  so  constructed  and  laid  out  with  re- 
ference to  line  and  gradient,  that  perfect  control  is 
established  by  which  any  section  of  the  system  can  be 
examined,  cleaned,  or  any  chokage  removed  without  in 
the  future  disturbing  the  road  surfaces.  Manholes  at 
all  changes  of  grade  and  direction  allow  an  inspector  to 
look  through  any  section  of  sewer,  and  if  necessary 
clean  out  any  section  with  sewer-cleansing  rods.  For 
the  small  sizes  vitrified  pipes  with  cement  joints  are 
used  and  for  the  large  sizes,  reinforced  concrete  pipes 
made  on  the  trench  side  have  proved  very  efficient  and 
economical. 

The  purification  works  consist  of  three  distinct  pro- 
cesses, viz : — The  arresting  of  the  solids  contained  in 
the  sewage;  the  oxidation  of  the  sewage  liquid  by  pass- 
ing it  through  percolating  filters ;  final  treatment  of  the 
liquid  from  the  filters  by  humus  arresting  tanks  and 
subsoil  irrigation  on  land. 

The  solids  are  separated  from  the  sewage  by  aid  of 
gravity  in  tanks,  the  arrested  sludge  gravitating  to  se- 
parate decomposing  tanks  where  it  is  stored  for  a  suffi- 
cient period  to  allow  of  thorough  rotting.  The  rotted 
sludge  which  is  odorless  is  conveyed  to  an  open  sludge 
drying  bed,  where  it  readily  becomes  firm  enough  to  be 
handled  and  used  as  a  manure. 

The  oxidation  of  the  liquid  sewage  takes  place  in 
two  filter  beds,  where  the  method  of  distribution  and 
oxidation  is  automatic  and  extremely  efficient,  the 
liquid  sewage  being  sprayed  over  the  whole  surface  of 
the  bed  in  even  quantities. 


An  instance  of  the  enterprising  development  of 
Western  Canada  by  the  railroads  is  provided  in  the 
announcement  that  seven  hundred  miles  of  standard 
gauge  lines  will  be  built  in  the  province  of  Alberta  this 
year,  as  compared  with  six  hundred  miles  in  1913. 
More  than  $11,000,000  is  available  for  construction 
work  in  Alberta  on  railroads  guaranteed  by  the  gov- 
ernment. This  sum  includes  $6,500,000  which  has 
been  deposited  to  the  credit  of  the  Alberta  &  Great 
Waterways  Railroad  agreement.  This  line  will  ex- 
tend from  Edmonton  to  Fort  McMurray,  350  miles. 
The  construction  to  be  undertaken  this  year  will  in- 
clude the  Peace  River  branch  of  the  Canadian  North- 
ern. 


640 


'THE    CONTRACT    RECORD 


Practical    Considerations  in  Concrete 

Arch  Design 


Specially  contributed 

THE   last   few   years   have   brought   with   them   a   very 
marked  development  in  the   form  of  masonry  arch 
bridges.     Our  knowledge  of  theory  and  its  practical 
application    has   made    such    strides,    in    so    short   a 
time,  that  in  order  to  be  able  to  make  good,  up-to-date  de- 
signs it  is  necessary  for  the  engineer  to  remain  thoroughly 
abreast  of  the  times. 

The  idea  of  stone  bridges  is  ancient.  The  Romans  used 
them  extensively,  but  they  seldom  exceeded  spans  of  eighty 
feet.  A  bridge  built  of  stone  is  a  monumental  structure. 
combining  beauty  with  durability.  London  Bridge,  built  oi 
granite,  is  an  example  of  the  most  stable  and  lasting  struc- 
tures. 

Concrete  bridges,  however,  are  modern.  Comparative- 
ly few  were  built  more  than  thirty  years  ago.  Although 
concrete,  as  it  is  used  at  present,  is  not  as  durable  as  good 
stone,  its  wearing  qualities  are  such  as  to  create  what  may-- 
well  be  termed  "a  permanent  structure."  In  appearance  it 
falls  well  into  line  with  modern  architectural  principles,' 
while  its  cost  is  far  less  than  that  of  stone. 

The  development  of  the  use  of  reinforced  concrete  natur- 
ally suggested  its  application  to  arch  design.  The  economy, 
of  reinforced  over  plain  concrete  for  arches  is  not  very 
marked,  for  the  stresses  in  an  arch  are  chiefly  compressive, 
and  concrete  is  better  adapted  to  take  such  stress  than  steel. 
The  introduction  of  steel  to  take  compression  is  not  an 
economy.  However,  the  introduction  of  steel  makes  it  pos- 
sible for  tension  to  exist  in  parts  of  the  arch  ring,  thus  mak- 
ing it  permissible  for  the  thrust  line  to  depart  from  the 
middle  third.  Morover,  reinforced  concrete  is  a  more  reli- 
able material  and  is  better  suited  to  resist  certain  unfore- 
seen or  uncertain  stresses — such,  for  example,  as  are  due  to 
temperature  and  construction  distortions. 

The  hingeless,  or  fixed  arch,  with  which  this  paper  will 
deal  chiefly,  is  the  oldest  form  in  use.  The  common  forms 
of  this  type  are  the  Melan  and  tlie  Monier,  while  there  arc 
many  modifications  of  these.  The  Monier  arch  employs 
mesh  reinforcement  close  to  the  extrados  and  intrados.  In 
the  Melan  arch  heavy  structural  ribs  arc  put  into  place  and 
filled  in  with  concrete.  The  main  advantage  of  this  form  is 
that  the  steel  ribs  are  capable  of  supporting  the  entire  ring 
before  the  concrete  has  set.  In  this  country  most  of  the  de- 
signs employ  rod  reinforcement  in  almost  any  form. 

Hinges  are  applicable  in  arches  built  of  almost  any  ma- 
terial. The  advantage  is  that,  as  the  thrust  line  must  pass 
through  the  hinges,  the  arch  becomes  determinate  and  pre- 
sents a  more  reliable  and  simple  design;  moreover,  a  hinged 
arch  is  less  liable  to  failure  due  to  settling  of  the  abutments, 
and  the  large  excentricities  of  the  temperature  thrust  arc 
avoided. 

It  is  frequently  asserted  that  hinged  arches  are  more 
economical  than  fixed  arches.  This  is -questionable,  as  the 
cost  of  the  hinges  is  very  considerable,  and  because  what- 
ever small  saving  there  is  in  concrete  cannot  properly  be 
allowed  for  at  much  above  the  cost  of  the  materials,  the  cost 
of  forms  being  approximately  the  same  for  the  two  types. 
The  appearance  of  the  hinged  arch  is,  in  the  writer's  opinion, 
in  its  disfavor.  To  the  trained  eye,  at  least,  the  increase  in 
depth  at  the  abutments  of  the  fixed  arch  is  pleasing,  as  this 
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is  the  point  of  maximum  shear.  In  the  three-hinged  arch, 
on  the  other  hand,  the  ring  is  smallest  at  the  'crown  and 
abutments,  as  there  it  receives  thrust  only.  The  moment 
is  maximum  at  the  quarter  points,  and  the  bulge  which  must 
exist  to  resist  this  is  unsightly. 

Hinges,  usually  of  stone,  are  frequently  placed  in  the 
crown  of  fixed  arches  during  construction,  being  grouted  in 
after  the  entire  arch  ring  has  set.  This  is  a  very  good  safe- 
guard against  cracks  due  to  construction  deformations,  par- 
ticularly in  arches  of  long  span. 

The  most  modern  arch  of  either  type  is  built  of  ribbed 
rings  instead  of  building  the  arch  ring  of  the  entire  width  of 
the  bridge.  This  produces  a  lighter  construction  and  is 
more  economical.  Ribbed  rings,  of  course,  necessitate  open 
spandrels. 

Before  deciding  upon  the  kind  of  arch  to  be  used  it  is 
important  to  study  existing  conditions.  The  item  of  cost 
will  have  considerable  weight  in  this  connection,  and  it  will 
usually  pay  to  prepare  several  preliminary  estimates.  Local 
conditions  play  an  important  part,  and  frequently  the  cheap- 
est bridge  will  not  be  the  most  economical. 

If  rock  foundations  are  available,  the  engineer  is  free  to 
choose.  In  this  case  the  writer  would  recommend  the  fixed 
type,  on  the  grounds  of  economy,  appearance,  and  as  it  is 
less  liable  to  vibrations.  In  very  flat  arches,  however,  the 
eccentricity  of  the  crown  thrvst  due, to  temperature  may  be 
so  great  as  to  make  it  advisable  to  introduce  a  hinge. 

If,  on  the  other  hand,  the  bridge  must  be  founded  upon 
earth,  the  problem  becomes  less  reliable.  One  of  the  funda- 
mental assumptions  of  all  theory  is  that  the  abutments  are 
immovable,  and  any  settling  may  produce  stresses  which 
cannot  even  be  guessed  at.  It  is  true  that  stresses  due  to 
abutment  displacements  can  be  computed  if  those  displace- 
ments are  known,  but  this  is  usually  limited  to  construc- 
tion and  elastic  distortions.  Settling  of  foundations  is  en- 
tirely unknown  and  accidental.  To  make  the  structure 
strong  enough  to  resist  stresses  due  to  this  cause  would 
greatly  increase  the  cost,  whereas  some  other  device  would 
produce  superior  results  more  economically.  On  poor  soil, 
where  settlement  is  probable,  a  concrete  arch  should  not  be 
attempted  unless  it  is  considered  that  piles  would  furnish 
ample  rigidity.  In  case  it  is  necessary  to  found  an  arch  of 
long  span  and  low  rise  upon  earth,  even  though  reasonably 
good,  a  three-hinged  arch  would  undoubtedly  be  safer,  as 
it  can  lend  itself  to  slight  motions.  If  a  hinged  arch  is  to 
be  used  it  will  be  better  in  the  majority  of  cases,  to  use 
ribbed  rings.  It  is  always  advisable,  for  each  hinge  to  be 
continuous,  and  hinges  of  the  length  required  for  a  barrel 
arch  are  not  only  costly  but  difficult  to  handle.  In  this 
connection  it  should  be  rememl)crod  that  the  ribs  should  he 
well,  braced   together. 

The  form  of  the  spandrels  is  also  to  be  decided  upon. 
For  railway  bridges,  filled  spandrels  are  usually  in  favor.  A 
barrel  arch  with  the  fill  carried  across  it  adds  to  the  uniform- 
ity of  construction,  besides  being  easier  to  build  and  some- 
times cheaper  than  an  open  spandrel  bridge.  Moreover,  the 
solid  walls  and  filling  are  likely  to  produce  an  independent 
arch  action  which  will  assist  in  supporting  them.  It  is  prob- 
able that  many  arches  of  inadequate  design  owe  their  sta- 
bility to  this  cause.  Furthermore,  the  filling  tends  to  dis- 
tribute  the   loads   and   absorb   shock.     For   these   reasons   it 


THE    CONTRACT    RECORD 


641 


will  often  be  of  advantage  to  build  short  railway  bridges 
with  solid  filling.  However,  the  arch  action  of  the  filling 
cannot  be  relied  upon,  failing  altogether  in  long  spans  and 
merely  adding  its  weight  to  the  load  on  the  bridge. 

Another  assumption  of  all  theory  is  that  the  arch  ring 
is  free  to  act  as  an  elastic  body.  It  is  evident  that  filled 
spandrels  seriously  curtail  this  freedom  of  action.  In  fact, 
this  hindrance  is  so  marked,  that  any  refinement  in  the  de- 
sign is  nullified,  and  the  stresses  computed  may  dilfer  great- 
ly from  those  actually  existing.  For  a  long  or  Hat  arch, 
therefore,  filled  spandrels  should  not  be  considered.  The 
floor  system  should  be  provided  with  expansion  joints  in 
order  to  prevent  unnecessary  strains  in  the  ring. 

A  thoroughly  scientific  analysis  should  not  be  neglected. 
The  design  of  a  concrete  arch  is  one  of  the  most  delicate 
operations  which  an  engineer  is  called  upon  to  perform. 
Small  differences  in  the  shape  or  form  of  the  arch  produce 
very  great  differences  in  its  strength.  Surely  it  cannot  be  an 
economy  to  slight  the  design  of  a  monumental  structure, 
which  is  intended  to  stand  for  ages,  in  order  to  save  a  few 
hours,  or  days,  of  the  engineer's  time.  The  practice  of  using 
empirical  formulae,  and  constructing  an  arch  which  "looks 
like"  another  that  has  stood,  cannot  be  too  strongly  con- 
demned. When  this  is  done  because  of  the  engineer's  lack 
of  knowledge  or  familiarity  with  theory,  it  would  appear 
that  strict  government  control  were  needed.  At  first  glance 
the  process  may  appear  formidable,  but  really  it  is  not  so. 
When  familiar  with  the  details  the  design  becomes  simple, 
though  of  course  somewhat  laborious.  An  analysis  can 
easily  be  carried  through  in  one  day,  or  at  most  two  days. 

In  the  design  of  an  arch,  after  the  type,  loading,  floor 
system  and  other  details  have  been  decided  upon,  the  first 
consideration  should  be  the  shape  of  the  ring.  The  im- 
portance of  a  good  shape,  in  economic  design,  cannot  be  over- 
estimated. 

In  this  connection  it  will  be  well  to  point  out  some  of 
the  requirements  of  good  design.  The  stresses  in  an  arch 
are  inherently  compressive.  /Mthough  tension  may  exist,  it 
is  far  better  to  reserve  it  for  temperature  and  unforeseen 
effects.  The  ratio  of  moduli  of  elasticity  of  steel  to  con- 
crete is  commonly  assumed  to  be  15.  Now  steel  costs  con- 
siderably more  than  fifteen  times  its  volume  of  concrete; 
hence  it  is  more  economical  to  make  the  thickness  of  the  ring 
adequate  to  keep  the  chief  stresses  compressive  than  to  per- 
mit tension  and  introduce  a  great  deal  of  steel.  Frequently 
the  ring  is  so  designed  that  the  dead  and  live  load  stresses 
are  all  compressive,  and  enough  steel  is  used  to  take  care  of 
the  tension  caused  by  temperature.  As  long  as  the  thrust 
line  remain  in  the  middle  third  of  the  ring,  no  tension  will 
exist.  In  view  of  this  fact  the  thrust  line  should  be  kept  as 
close  to  the  centre  line  of  the  ring  as  possible.  With  uni- 
form or  stationary  loading  these  two  lines  can  easily  be 
made  to  coincide  fairly  closely.  There  are  two  ways  to  do 
this:  one  is  to  fit  the  thrust  line  to  the  centre  line  by  means 
of  a  judicious  distribution  of  the  dead  load.  Whenever  the 
shape  of  the  intrados  is  fixed  by  architectural  or  other  rea- 
sons it  will  be  of  advantage  to  proceed  in  such  manner. 

In  general,  it  is  better  to  fit  the  centre  line  to  the  line  of 
thrust  as  determined  by  trial.  The  following  will  serve  as  a 
guide  and  lessen  the  labor  of  approximation. 

In  Fig.  1  consider  the  parabolic  arch  0-4-10,  in  which 
the  horizontal  projections  of  the.  divisions  are  equal.  The 
line  M-N  is  vertical,  and  P  is  any  pole.  Successive  rays  are 
drawn  from  P  to  0',  1',  2',  etc..  parallel  respectively  to  the 
tangents  at  points  0,  1,  2,  etc.,  of  the  arch.  It  can  be  seen 
that  the  intercepts  on  the  force  line  M-N  are  all  equal.  In 
other  words,  if  the  total  load  on  the  bridge  is  uniform  from 
end  to  end,  the  thrust  line  will  be  parabolic.  This  can  never 
occur,  because  the  weight  of  the  ring  and  spandrels  is  al- 
ways greater  at  the  springing  than  at  the  crown. 


Proceeding  in  the  same  way  with  a  semi-circular  arch, 
it  can  be  shown  that  the  load  nearest  the  springing  must  be 
infinitely  great,  which  is  of  course  impossible.  As  the  arch 
becomes  flatter  the  parabola  approaches  the  circle,  but  the' 
thrust  line  can  never  exactly  coincide  with  either  one.  It 
will  generally  lie  about  half  way  between  the  two.  The  ra- 
dius of  the  circle  passing,  through  the  springing  and  crown 
points  can  be  found  from: 

U       h 
R  =  -  +  - 

8h        2 
where  L  =  span  of  intrados  and  h  =  rise  of  intrados.  * 

The  parabola  for  the  same  points  can  be  drawn  by  means  of 
the   following  formulae   for  co-ordinates: 
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where  L  =  span  of  intrados,  h  =r  rise  of  intrados,  n  =  any 
fraction  or  decimal  less  than  one,  x  and  y  are  co-ordinates 
measured  from  the  springing  points  as  an  origin.  The  circle 
and  parabola  having  been  drawn,  as  in  Fig.  2,  a  three-centred 
curve  can  be  drawn  midway  between  them,  as  a  trial  in- 
trados, for  open  spandrel  arches.  For  filled  spandrel  arches, 
however,  the  intrados  will  be  somewhat  nearer  to  the  circle. 
This   process   will   give  a   fair  approximation   of   the   correct 
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shape,  but  must  be  investigated,  and  revised  if  necessary. 
It  can  be  checked  by  drawing  the  thrust  line  for  dead  or 
dead  and  half  live  load.  For  this  purpose  the  live  load  must 
be  reduced  to  an  equivalent  uniform  load.  The  method  is 
described  below. 

The  dead  load  alone  is  frequently  used  for  this  pur- 
pose, but  it  is  a  little  more  accurate  to  use  the  load  for  aver- 
age working  conditions.  Such  conditions  will  evidently  be 
obtained  when  half  of  the  live  load  cover  the  bridge  from 
end  to  end. 

The  thrust  line  for  unsymmetric  loading  will,  of  course, 
depart  from  the  centre  line,  but  generally  it  will  be  as  close 
as  it  is  possible  to  make  it. 

When  the  shape  of  the  arch  has  been  found  correct, 
and  after  an  approximate  determination  of  the  stresses, 
which  makes  possible  an  intelligent  assumption  for  the 
thickness  of  the  ring,  the  rigid  analysis  can  be  commenced. 

The  older  method  of  applying  the  elastic  theory  by  divid- 
ing the  ring  into  sections  of  constant  ds/I  is  probably  the 
shortest  when  only  one  or  two  assumptions  of  loading  arc 
made.  But  the  stresses  by  this  process  are  neither  maxi- 
mum nor  minimum  in  any  section.  The  greatest  stresses 
cannot  be  found  by  using  either  the  whole  or  half  length 
of  the  bridge  loaded.  They  can  be  approximated,  by  this 
analysis,  only  after  a  great  many  trials,  and  as  the  entire 
analysis  must  be  carried  through  for  each  trial,  the  labor  is 
very    great.      By    the    use    of   influence    lines    the    only    pre- 
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litninary  approximations  are  the  shape  and  thickness  of  the 
arch  ring.  Almost  the  entire  analysis  can  be  carried  through 
before  any  loads  are  applied,  and  any  desired  loading  can 
then  be  investigated  with  very  little  labor.  The  influence 
lines  indicate  the  exact  position  of  the  live  load  necessary 
to   produce   maximum    and   minimum    stresses. 

David  A.  Molitor,  in  the  last  chapter  of  his  "Kinetic 
Theory  of  Engineering  Structures"  (McGraw-Hill  Book  Com- 
pany) gives  a  very  lucid  and  satisfactory  explanation  of  such 
an  analysis  by  the  method  of  virtual  work.  He  carries 
through  a  complete  sample  analysis  of  a  symmetric  and  an 
ilnsymmetric  arch.  By  this  method  the  resultant  polygon 
need  not  be  found,  the  stresses  being  found  directly.  How- 
ever, as  it  entails  very  little  extra  work,  it  is  well  to  con- 
struct a  resultant  polygon  for  unsymmetric  loading,  as  it  in- 
dicates conditions  throughout  the  ring  at  a  glance,  and 
affords  some  valuable  checks.  This  method  appeals  very 
strongly  to  the  writer. 

Another  method  which  employs  influence  lines  was  ex- 
plained by  A.  C.  Janni  in  the  Journal  of  the  Western  Society 
of  Engineers — May,  1913.  This  is  the  method  of  the  "El- 
lipse of  Elasticity."  Like  the  other,  it  admits  of  the  investi- 
gation of  any  loading,  but  for  highway  bridges,  where  the 
live  load  is  small  compared  to  the  dead  load,  and  can  be 
considered  uniformly  distributed,  the  preliminary  analysis 
will   suffice,   saving  the   labor  of   the   final  investigation. 

These  two  exact  methods  can  be  carried  through  with 
such  ease  and  celerity  that  it  does  not  seem  worth  while  to 
employ  approximate  methods.  The  most  prejudicial  load- 
ings are  fully  investigated,  and  consequently  they  can  be  re- 
garded with  full  confidence,  provided,  of  course,  that  the 
foundations  be  adequate  and  that  the  construction  be  car- 
ried on  in  a  workmanlike  manner. 

The  effect  of  temperature  has  frequently  been  omitted 
in  arch  design.  The  fact  that  such  arches  have  not  failed 
is  no  excuse  for  omitting  it  in  designs.  Their  stability  is 
probably  largely  due  to  the  effect  of  the  spandrel  filling,  as 
mentioned  above.  Ira  O.  Baker,  in  his  "Masonry  Construc- 
tion," gives  the  results  of  some  tests  of  the  range  of  internal 
temperatures  in  concrete,  which  showed  that  while  the  tem- 


perature of  the  concrete  did  not  closely  follow  the  atmos- 
pheric changes,  it  still  varied  by  about  45  deg.  Fahrenheit 
during  the  year.  Such  a  range  of  temperature  would  pro- 
duce stresses,  greatest  in  flat  arches,  which  should  not  he 
neglected.  A  range  of  25  deg.  up  and  25  deg.  down  will 
usually  be  sufficient.  As  the  arch  will  not  be  built  in  the 
coldest  weather,  and  as  heat  is  generated  in  the  concrete 
due  to  setting,  a  rise  of  temperature  need  not  always  be  con- 
sidered, although  the  work  of  doing  so  is  small. 

The  shrinkage  of  the  concrete  due  to  setting,  and  the 
shortening  of  the  arch  axis  due  to  striking  of  falsework,  pro- 
duce stresses  similar  to  those  p.'oduced  by  a  fall  of  tempera- 
ture. These  stresses  can  therefore  be  allowed  for  by  assum- 
ing a  greater  fall  of  temperature. 


Rib  shortening  due  to  axial  thrust  produces  stresses 
opposite  to  those  due  to  a  fall  of  temperature.  For  arches 
of  good  rise  they  are  small,  and,  being  on  the  safe  side, 
may  be  neglected.  The  time  saved  by  neglecting  any  of 
these  effects  is  so  small  that  it  is  hardly  worth  while  to 
omit'  any  of  them. 

As  was  mentioned  above,  the  actual  stresses  in  a  filled 
spandrel  arch  are  so  far  from  those  found  in  any  analysis 
that  the  time  spent  in  such  a  design  is,  as  a  general  rule, 
practically  wasted;  however,  when  the  loads  are  heavy,  the 
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exact  design  should  always  be  used,  as  it  will  give  far  closer 
results  than  any  approximate  method.  For  flat  or  long  span 
arches  filled  spandrels  should  not  be  used  if  they  can  pos- 
sibly be  avoided;  if  they  must  be  used  an  exact  analysi^ 
is  important. 

The  following  approximate  method  is  valuable  for  pre- 
liminary estimates.  It  may  be  used  for  highway  bridges  of 
small  span  and  good  rise,  in  the  absence  of  any  other,  al- 
though it  is  always  advisable  to  use  a  more  rigid  analysis 
if  possible. 

This  design  is  based  upon  the  assumption  that  the  most 
favorable  thrust  line  is  the  most  probable  one,  and  that  if 
one  thrust  line  can  be  drawn  which  does  not  depart  from  the 
middle  third  of  the  arch  ring,  then  the  true  one  will  surely 
lie  within  the  middle  third.  This  assumption  has  never 
been  proved  infallible,  but  in  all  likelihood  it  is  near  the 
truth.  Voussoir  arches  have  frequently  been  designed  upon 
this  assumption,  with  success. 

In  making  use  of  this  principle,  the  thrust  line  for  any 
case  of  loading  should  always  remain  within  the  middle 
third.  The  addition  of  temperature  stresses  will  then  intro- 
duce tension  and  enough  steel  must  be  added  to  fully  resist 
it.  Yi  Xo  1  per  cent,  of  steel  should  be  added,  at  least,  near 
both    the   intrados   and   cxtrados. 

The  shape  of  the  intrados  is  first  approximated,  as  des- 
cribed above.  Then  by  the  use  of  any  empirical  formula  a 
trial  crown  thickness  is  found.  The  following  formula,  from 
Trautwine,  will  answer  this  purpose;  d  ^  14  VR  +  L-f-O.S 
where  d  =  depth  of  crown;  R  =  radius  of  intrados  at  crown; 
and  L  =  span  of  intrados,  all  in  feet. 

The  extrados  is  then  drawn,  making  the  arch  ring  at 
the  quarter  points  1%  to  1  l/:t  times  the  depth  at  the  crown, 
and  at  the  springing  l^i  to  2  times  the  crown  depth.  Draw 
the  axis  midway  between  the  two.  and  divide  into  any  num- 
ber of  parts,  preferably  equal,  by  vertical  lines  as  shown  in 
Fig.  .3.  A  single  rib  one  foot  wide  will  be  considered,  so 
that  the  area  of  each  section  of  the  arch  ring  in  square  feet 
will  be  equal  to  its  volume  in  cubic  feet.  Draw  a  curve  which 
would  represent  the  height  of  fill  if  it  were  solid  concrete 
instead  of  earth,  as  shown  by  the  "Reduced  Fill  Line"  on 
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Fig.  3.  The  weight  of  dead  load  at  any  point  is  then  the 
area  of  the  section,  between  the  intrados  and  the  reduced 
fill  line,  multiplied  by  150  lb.  To  illustrate,  the  dead  load  at 
Q,  =:  (area  a-b-c-d)  x  150  lb.,  and  acts  through  the  centre  of 
gravity  of  a-b-c-d.  In  this  way  all  the  dead  loads  are  com- 
puted, and  their  lines  of  action  drawn.  The  horizontal  pres- 
sure of  the  earth  may  be  neglected.  These  loads  are  laid 
off  to  scale  on  the  force  line  X-Y.  The  horizontal  thrust  at 
the  crown  is  computed  from  the  following  formula: 
Wx 

H  ^ ,  where  H  =  crown  thrust;  W  =  sum  of  loads 

h' 

Q.  +  Q.  +  ....+  Q.. 

X  :=  distance  of  centre  of  gravity  of  these  loads  from  the 
springing; 

and  h'  =  rise  of  axis. 
H  is  laid  oflE  horizontally,  to  the  same  scale,  from  the  centre 
division  of  X-Y  to  determine  the  pole  P. 

The  rays  P-0,  P-1,  P-2,  etc.,  are  drawn.  Now  the  thrust 
line  can  be  drawn  by  commencing  at  the  crown  point  of  the 
axis,  drawing  a  horizontal  line  to  intersect  Q«.  From  this 
intersection  another  line,  parallel  to  P-5,  is  drawn  to  inter- 
sect Qs;  from  this  point  a  line  parallel  to  P-4  is  drawn  to 
intersect  Qi,  and  so  on.  This  thrust  line  will  pass  through 
the  axis  at  the  springing.  If  it  coincide  closely  with  the 
axis,  the  shape  of  the  intrados  is  accepted;  if  not,  the  shape 
must  be  revised  and  the  operation  repeated.  The  normal 
thrust  on  any  section  can  be  scaled  off,  being  the  component 
of  the  corresponding  ray,  parallel  to  the  tangent  to  the  axis 
at  that  point. 

The  thrust  line  for  unsymmetric  loading  is  now  pro- 
ceeded with.  Referring  to  Fig.  4,  the  live  load  will  cover  that 
part  of  the  span  between  the  right  end  and  the  point  "i." 
"i"  is  found  as  the  intersection  of  a-m  and  b-n,  where  a  and  b 
are  at  the  edges  of  the  middle  third;  m  is  the  quarter  point 
of  the  axis;  and  n  is  %d  above  the  axis;  all  as  shown.    This 


Construction  of  thrust  line  for 
unsymmetric  loading. 


position  of  the  load  will  give  nearly  maximum  stresses  in 
the  springing  and  quarter  points.  The  loads  Qi  to  Qj  are 
dead  loads.  Compute  Q'«,  Q't,  Q'<,  etc.,  and  lay  them  all  oflf 
to  scale  on  the  force  line,  as  shown.  Assume  the  trial  pole 
Pi  and  draw  the  trial  thrust  line  a'-n'-b',  where  a',  n',  and  b' 
are  vertically  in  line  with  a,  n,  and  b.  The  thrust  line  is 
kept  out  of  the  drawing  in  this  case  in  order  to  avoid  con- 
fusion of  lines.     Draw  a'-n',  and  Pi-c  parallel  to  it,  to  find  c. 


Then  draw  b'-n',  and  Pi-c'  parallel  to  it  to  find  c'.  Now 
draw  c-Pi  parallel  to  a-n,  and  c'-Pa  parallel  to  b-n,  to  find 
the  true  pole  P«.  With  the  force  line  already  drawn,  and  the 
pole  Pj,  construct  the  true  thrust  line,  commencing  at  a; 
it  will  pass  through  n  and  b.  If  this  line  lie  everywhere 
within  the  middle  third  of  the  ring  but  approach  closely  to 
the  edge  in  two  points,  then  the  thickness  of  the  arch  is 
accepted,  and  the  stresses  are  computed.  If  the  thrust  line 
pass  outside  of  the  middle  third  in  two  places,  then  the  arch 
ring  must  be  made  deeper.     However,  if  the  thrust  line  pass 


out  of  the  middle  third  in  one  point  only  and  be  far  inside  at 
every  other  point,  then  the  point  n  should  be  moved  a  little 
up  or  down  and  the  operation  repeated. 

If  this  thrust  line  be  acceptable,  then  the  normal  thrust 
and  its  eccentricity     for     any     section     can  be  scaled.     The 
stresses  in  any  section  can  then  be  computed  by  means  of' 
Navier's  formula: 


where:  f  =  stress  in  lbs.  per  sq.  in., 
e  =  eccentricity  in  feet, 
d  =  depth  of  section  in  feet, 
N  =  normal  thrust  in  lbs. 

be    either   zero    or   negative,    as   no 


all 


These   stresses  will 
tension   will  exist. 

In  a  similar  manner  the  thrust  line  and  stresses  for  a 
symmetric  loading,  in  which  the  live  load  covers  the  middle 
of  the  bridge,  from  quarter  point  to  quarter  point,  can  be 
found.  This  will  procure  nearly  maximum  stresses  in  the 
crown  section. 

Mr.  Molitor  showed  that  the  only  critical  points  are 
the  springing,  the  crown,  and  a  point  near  the  quarter  point. 
In  this  approximate  method  it  will  be  near  enough  to  con- 
sider the  springing,  crown  and  quarter  points,  and  only  these 
need  be  computed. 

To  the  stresses  thus  found  should  be  added  those  due  to 
a  change  of  temperature.  In  the  Proceedings  of  the  Ameri- 
can Society  of  Civil  .Engineers  for  January,  1914,  page  147, 
Mr.  L.  J.  Mensch  has  deduced  the  following  approximate 
formulae  for  temperature  stresses,  which  can  be  applied  to 
arches  of  this  character: 

(2)  Stress  in  crown  section  =  ^  1,540  d/h. 

(3)  Stress  in  springing  section  =  ^    1,856  d/h. 
where:  d  =  thickness  of  arch  at  crown; 

and      h  =  rise  of  arch. 
These  stresses  are  the  same  for  any  span  and  are  figured  for 
a  variation  of  50  deg. 

At  the  quarter  points  the  temperature  stresses  are  nearly 
zero.  The  stresses  found  by  means  of  equations  (2)  and  (3) 
should  be  both  added  and  subtracted  from  those  found  for 
the  corresponding  sections  by  means  of  equation  (1).  When- 
ever tension  be  produced  by  the  application  of  the  tempera- 
ture stresses,  it  must  be  cared  for  by  a  sufficient  amount  of 
steel.  If  necessary  the  arch  ring  should  be  made  thicker 
in  order  to  reduce  the  live  load  stresses.  Although  this 
will  increase  the  temperature  stress,  it  will  decrease  the  total 
stress. 

The  above  method,  with  the  exception  of  the  temperature 
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Fig.  6  —  Details  of  40ft.  arch 
bridge  for  Canadian  Northern 
Railway. 
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allowance,   is  employed  by   Mr.   Molitor  as  a  preliminary   in- 
vestigation. 

It  must  be  borne  in  mind  that  an  analysis  by  this  meth- 
od is  merely  an  approximation  and  should  never  be  used  as 
a  final  analysis  of  an  arch  of  low  rise,  long  span,  or  heavy 
loading. 

The  reliability  of  all  theory  depends  largely  upon  the 
stability  of  the  abutments  or  piers.  Many  failures  have  re- 
sulted from  the  unscientific  design  of  these  important  fea- 
tures. It  should  be  remembered  that  the  abutments  must 
be  designed  not  only  to  present  sufficient  bearing  for  the 
vertical  pressure  but  also  to  horizontal  thrust. 

Much  also  depends  upon  the  methods  of  construction. 
The  centering  must  be  made  firm  enough  that  it  will  not 
settle  when  the  concrete  is  placed  upon  it,  in  order  that  the 
arch  may  have   the  shape  it  was   designed  for  and   that  the 


concrete  will  not  crack  before  it  has  firmly  set.  The  center- 
ing is  sure  to  settle  to  some  extent,  and  consequently  the 
manner  of  placing  the  concrete  should  be  given  ample  at- 
tention. 

If  the  arch  be  small  enough  that  the  entire  ring  can  be 
poured  in  a  single  day,  this  difficulty  is  easily  overcome,  for 
then  the  entire  dead  load  is  applied  to  the  centering,  and  the 
arch   keyed,  before  the  concrete  has  fully  set. 

If,  however,  the  placing  of  the  concrete  be  begun  at  the 
abutments  and  be  carried  toward  the  crown  on  successive 
days,  then  each  day's  work  will  produce  a  greater  degree  oi 
deflection  in  the  centres,  thus  introd.ucing  serious  construc- 
tion stresses  into  the  concrete  at  the  springing,  which  has 
already  set.  This  effect  can  be  largely  overconie  by  pour- 
ing the  concrete  in  voussiors.  leaving  spaces  as  at  a,  b,  c. 
etc.,  in  Fig.  5.  Then  these  intervening  spaces  are  all  keyed 
at  the  same  time. 


m\ 


Fig.  7— 40-ft.  arch  bridge  for  Canadian  Northern  Railway. 
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I'igs.  6  and  7  show  the  details  of  a  40-foot  arch  bridge 
designed  for  use -on  the  Canadian  Northern  Railway.  The 
iiietliod  of  virtual  work  was  employed.  The  stresses  due  to 
dead  and  live  load  were  all  compressive.  A  rise  and  fall 
(if  .'lO  (leg.  of  temperature  were  considered,  thus  including 
an    allowance    for    construction    deformations.      This    intro- 


duced tensile  stress,  which  was  provided  for  by  the  intro- 
duction of  steel  reinforcement.  The  bridge  was  designed 
for   Class   Heavy,   Dominion   Government   Specifications. 

The  writer  considers  the  simplicity  and  appearance  of 
■Strength,  as  shown  by  this  bridge,  to  be  the  most  eflf<'ctivc 
methods  (jf   producing  an   aesthetic   structure 
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A  Compendium  of  Engineering  and  General  Progress  Data 
Relating  to  the  Activities  of  the  Principal  Towns  and  Cities 
of  the  Dominion.      Arranged  Alphabetically   by   Provinces, 


Nenrfoundland,   Nova  Scotia,  P.E.I.,  New  Brunswick,  Quebec, 

PART 

IiY  this  issue  we  publish  Part  II.  of  the  Alphabetical 
Reference  to  the  towns  and  cities  of  the  Dominion 
inaugurated  in  olir  Annual  Number  (May  13). 
In  the  interests  of  any  new  readers  it  may  be  well 
to  say  that  this  feature  comprises  statements  relating 
to  the  engineering  and  general  activities  of  the  con- 
structional centres  of  the  Dominion.  The  particulars 
given  include,  as  far  as  possible,  comparative  popula- 
tion and  asessment  figiues,  comparative  returns  of 
building  and  engineering  work,  and  details  as  to  road- 
ways, water  supply,  sewerage,  and  garbage  disposal. 
The  articles  are  published  alphabetically  by  province.^ 
in  the  order  given  under  the  main  heading  on  this  page. 
Part  I,  which  appeared  in  our  last  issue,  comprised 
statements  regarding  the  towns  and  cities  of  New- 
foundland, Nova  Scotia,  Prince  Edward  Island,  New 
Brunswick,  and  Quebec,  and  the  cities  (only)  of  On- 
tario. The  data  available  from  Ontario  was  so  volu- 
minous that  it  was  considered  advisable  to  deal  with 
the  cities  and  towns  separately.  In  Part  II,  in  this 
issue,  we  give  the  towns  of  Ontario  and  the  cities  and 
towns  of  Manitoba  and  Saskatchewan.  The  feature 
will  close  next  week  with  Part  III,  which  will  be  de- 
voted to  the  Alberta  and  British  Columbia  returns. 

Ontario  (Towns) 

Barrie,  Ont. 

This  town  was  incorporated  in  1853.  The  population 
has  dwindled  from  6,800  five  years  ago  to  6,555  in  1913, 
owing  chiefly  to  the  transfer  of  railway  employees  to  an- 
other centre.  The  present  assessment  is  three  and  one- 
quarter  million  dollars,  which  is  slightly  in  advance  of  the 
assessment  of  five  yearff'ligo.  The  tax  rate  last  year  was 
25  mills.  In  1909,  $50,000  was  expended  in  building,  wherea.i 
the  total  in  1913  reached  $187,530.  Engineering  work  in 
the  same  periods  total  respectively  $31,500  and  $40,000.  The 
town  has  forty  miles  of  roadways,  of  which  15  are  gravel, 
1  concrete,  1  broken  stone  and  the  remainder  earth.  The 
estimated  expenditure  on  road  work  this  year  is  $3,000.  The 
sewerage  system  is  part  separate  and  part  combined  and  the 
method  of  disposal  is  by  sedimentation  tanks.  .An  exten- 
sion of  6,500  ft.,  at  a  cost  of  $10,000,  and  two  additional 
sedimentation  tanks,  to  involve  an  outlay  of  $35,000,  are 
contemplated.  Garbage  is  collected  weekly  and  disi)osed 
of  privately.  The  water  supply  is  from  artesian  wells,  of 
which   there  are   three,  from   100   ft.   lo    120   ft.   in   dcptli. 

Bracebridge,  Ont. 

This  town  was  incorporated  in  1889  and  has  a  popula- 
tion of  3,000,  with  an  assessment  amounting  to  $860,000  and 
a  tax  rate  last  year  of  30  mills.     Building  amounting  in  value 


Ontario,  Manitoba,  Saskatchewan,  Alberta,  British  Columbia 
II. 

to  $15,000  is  the  estimated  expenditure  contemplated  ffir 
the  present  season.  The  town  has  thirteen  miles  of  mac- 
adam roadways.  The  garbage  is  burned  at  a  dump.  The 
water  is  from  artesian  wells  pumped  direct  to  the  mains 
from  a  reservoir.  It  is  the  intention  to  install  a  new  pump 
at  a  cost  of  $3,000   in   the   near   future. 

Brampton,  Ont. 

This  town  has  a  population  of  3,800 — an  increase  of  700 
on  the  returns  for  1909.  The  present  assessment  is  $3,000,- 
000  as  compared  with  1%  millions  in  1909.  The  1914  tax 
rate  is  23  mills.  In  1909  the  expenditure  on  building  was 
$35,000  and  the  1914  estimate  is  $300,000,  the  corresponding 
figures  for  municipal  engineering  work  being  $13,000  and 
$35,000.  There  are  3^  miles  of  roadways^  comprising  as- 
phalt block,  6,500  sq.  yds.;  vitrified  brick,  1,800  sq.  yds.;  dol- 
orway,  7,000  sq.  yds.;  concrete,  9,000  sq.  yds.,  and  macadam, 
100,000  sq.  yds.  The  expenditure  on  road  work  this  season  is 
placed  at  $10,000.  The  sewerage  is  the  separate  system,  no 
storm  water  being  allowed.  The  method  of  disposal  is  by 
septic  tank,  there  being  no  filtration  beds.  The  sewage  emp- 
ties from  the  tank  directly  to  the  River  Etobicoke.  Exten- 
sions to  the  sewerage  system  will  be  made  this  season  at  a 
cost  of  $10,000.  These  extensions  are  being  planned  to  serve 
the  southern  portion  of  the  town,  and  a  new  main  is  being 
installed  direct  to  the  septic  tank.  The  garbage  is  collected 
privately  once  a  week  and  burned.  The  «vater  supply  is 
from  artesian  wells,  the  water  being  raised  by  compressed 
air  and  pumped  from  a  gathering  basin  to  the  inains,  the 
overflow  going  to  a  1,000,000-gallon  concrete-lined  reservoir, 
situated  about  three  miles  east  of  the  town  and  connected 
to   the  distribution  system  by  a  13-in.  main. 

Brockville,  Ont. 

This  town  was  incorporated  in  1832.  Its  population, 
which  is  9,641,  has  remained  practically  constant  during  tlu' 
last  five  years.  Last  year  the  assessment  was  $5,084,150, 
more  than  three-quarters  of  a  million  dollars  in  excess  of 
that  of  five  years  ago.  Last  year's  tax  rate  was  28  mills. 
The  total  value  of  building  done  in  1909  was  $14,700,  and 
$150,000  is  the  amount  estimated  for  the  present  year.  The 
corresponding  figures  for  engineering  work  are  $10,000  and 
$148,000  respectively.  The  municipality  has  twenty-six 
miles  of  roadways,  classified  thus — sheet  asphalt,  1J4  miles; 
granite  blocks,  %  mile;  tarvia,  "4  niile;  macadam,  15^  miles. 
tlie  remaining  7  miles  being  graded.  The  road  work  for  the 
present  season  is  estimated  to  cost  $37,500.  The  sewerage 
system  as  priginally  constructed  was  a  3-pipe  system  sanitary 
sewer,  with  agricultural  tile  laid  along  the  side  and  storm 
sewers  laid  at  a  shallower  depth.  The  sanitary  sewers  ex- 
tended some  years  ago  are  still  in  existence.  There  is  no 
disposal  system  in  operation  at  present,  the  sewers  discharg- 
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ing  into  the  St.  Lawrence  River.  Extensions  to  the  sewer- 
age system,  estimated  to  cost  $20,600,  are  divided  almost 
equally  between  ordinary  extensions  and  an  intercepting 
sewer  with  pumping  plant.  The  garbage  is  collected  in 
sanitary  carts  and  deposited  on  a  dump.  The  water,  which 
is  drawn  from  the  St.  Lawrence  River,  is  chlorinated  at  a 
pump  well  and  pumped  direct  into  the  mains  by  steam  power. 
The  pumping  plant  consists  of  two  Holly  Gaskill  horizontal 
pumps  of  1,500,000  U.  S.  gals,  daily  capacity,  and  one  pump 
(same  type)  of  4,000,000  U.  S.  gals,  daily  capacity.  The 
extensions  under  construction  consist  of  one  3,000,000  U.  S. 
gal.  motor-driven  turbine  pump,  one  3,000,000  gal.  capacity 
steam  turbine-driven  pump,  etc.,  with  a  new  power-house  in 
addition,  at  an  estimated  cost  of  $47,000.  Extensions  to 
the  lighting  system  at  a  cost  of  $10,000  are  contemplated. 
A  gas  plant  is  in  operation,  the  capacity  of  the  main  holder 
being  60,000  ft.  and  of  the  relief  holder  20,000  ft.  Exten- 
sions contemplated  this  year  consist  of  a  coal  gas  bench 
house  and  a  200,000  feet  gas  holder  at  an  estimated  cost  of 
$40,000. 

Campbellford,  Ont. 

This  town,  which  was  incorporated  in  1906,  has  a  popula- 
tion of  3,250.  Its  assessment  in  1913  was  $1,300,000  and  the 
tax  rate  20  mills.  The  building  operations  carried  out  five 
years  ago  totalled  in  value  over  half  a  million  dollars.  The 
town  has  twelve  miles  of  macadamized  roadways  and  the 
expenditure  on  road  work  this  season  will  be  $2,500.  The 
sewerage  system  consists  of  two  trunk  sewers  which  empty 
into  the  Trent  River.  Water  for  domestic  purposes  is  ob- 
tained from  wells  and  for  fire  protection  from  the  Trent 
River.  Extensions  to  the  electric  lighting  systems  amounting 
to  $17,000,  are  contemplated. 

Carleton  Place,  Ont. 

This  town  was  incorporated  in  1890.  Its  population  of 
slightly  over  4,000  five  years  ago  has  remained  practically 
constant.  The  assessment  last  year  was  $1,310,156  and  the 
tax  rate  30  mills.  Last  year,  constructional  work  amount- 
ing in  value  to  $921,445  was  carried  out.  There  are  ten 
miles  of  roadways,  all  macadamized,  and  about  fifteen  miles 
of  granolithic  sidewalks.  In  1911  the  town  council  took  up 
the  question  of  water  supply  and  sewerage  and  having  re- 
ceived an  estimate  of  the  probable  cost  submitted  a  by-law, 
which  was  carried.  The  following  year  plans  were  prepared 
and  the  contract  awarded,  which  included  the  laying  of 
about  four  miles  of  sewers  and  water  mains.  The  pipe  used 
for  the  latter  are  of  steel.  About  three  miles  have  been 
completed.  Drawings  and  specifications  for  a  pumping  sta- 
tion, intake  pipe,  pumping  machinery,  filtration  plant,  steel 
water  tower  and  sewage  disposal  works  are  in  course  of 
preparation,  and  contracts  for  these  works  will  be  let  in 
the  near  future.  The  sewage  disposal  works  will  include 
sedimentation  tanks  in  duplicate,  sludge  beds,  chlorination 
house;  effluent  pipe,  etc.  The  design  of  the  tanks  will  be 
of  the  Imhoff  type.  The  system  will  cost  about  $180,000. 
Upon  the  completion  of  these  works  the  town  contemplates 
the  expenditure  of  a  further  sum  of  $50,000  on  extensions. 
The  water  supply  will  be  drawn  from  the  river.  The  steel 
water  tower  to  be  located  near  the  pump  house  will  take 
care  of  the  reserve  supply.  Regarding  road  building  and 
other  public  works,  the  town  will  do  little  in  the  way  of 
improvements  this  year,  but  a  large  expenditure  in  this  re- 
spect is   contemplated   next  year. 

Cobalt,  Ont. 

Incorporated  in  1906,  Cobalt  has  a  population  slightly 
over  5,000.  Last  year's  assessment  was  $4,021,153  and  the 
tax  rate  27  mills.  The  building  programme  this  season  is 
estimated  to  total  in   value  $650,000.     It  is   the   intention   to 


expend  $110,000  on  improvements  to  the  six  miles  of  streets 
during  1914.  The  garbage  is  collected  by  contract  and  dis- 
posed of  by  incineration.  The  water  supply  is  drawn  from 
the  Sasaginaga  Lake  and  is  pumped  by  three  centrifugal 
pumps  having  a  total  capacity  of  1,800  gals,  a  minute. 

Cobourg,  Ont. 

Incorporated  as  a  town  in  1850,  Cobourg  has  a  popula- 
tion to-day  slightly  under  5,300.  Its  assessment  is  roughly 
$2,200,000  and  its  tax  rate  for  1914  is  estimated  at  24  mills. 
There  are  thirty  miles  of  streets,  but  so  far  no  permanent 
improvements  have  been  carried  out.  An  expenditure  of 
$60,000  during  1914  will  be  made.  The  sewerage  system  is 
of  the  ordinary  type,  the  sewage  emptying  into  the  harbor. 
The  Cobourg  Utilities  Corporation  supplies  the  water,  which 
is  drawn  from  Lake  Ontario.  The  plant  consists  of  three 
500,000-gal   pressure   filters. 

Cornwall,  Ont. 

Cornwall  came  into  existence  as  a  town  in  1847  and  the 
population  now  stands  at  6,500.  The  assessment  last  year 
was  $2,100,000.  The  general  tax  rate  for  1913  was  21  mills. 
The  building  estimate  for  the  present  season  amounts  to 
$10,000,  an  equal  sum  being  the  estimated  outlay  by  the 
Engineering  Department.  The  town  has  six  miles  of  mac- 
adam and  tarvia  roadways  and  $5,000  will  be  expended  in 
this  department  during  the  present  year.  The  combined  sys- 
tem of  sewerage  is  in  operation,  disposal  being  into  the  St. 
Lawrence  River.  Garbage  is  collected  in  carts  and  disposed 
of  on  a  dumping  ground.  The  water  supply  is  from  the  St. 
Lawrence  River  at  a  point  some  distance  above  the  town, 
the  plant  consisting  of  a  pump  of  2,000,000  gals,  capacity 
water  tower,  steel  standpipe  and  cast  iron  mains.  Exten- 
sions are  contemplated  at  an  estimated  cost  of  about  $3,000. 
A  private  company  operates  the  electric  lighting  system  in 
the  town. 

Dundas,  Ont. 

This  town  was  incorporated  in  1847  and  has  a  popula- 
tion slightly  over  4,600 — an  increase  of  some  six  hundred 
in  five  years.  The  assessment  in  1913  was  $2,036,600  and  the 
tax  rate  in  the  same  period  28  7/10  mills.  It  is  estimated  that 
$100,000  will  be  expended  in  building  during  the  present  year 
and  $500  on  engineering  work.  The  town  has  twenty  mile.^ 
of  macadam  roadways.  No  regular  sewerage  system  is  in 
operation,  but  a  special  committee  of  the  council  are  col- 
lecting data  with  a  view  to  recommending  a  system  for  tin- 
town.  A  by-law  at  present  under  consideration  provides  for 
the  systematic  collection  and  disposal  of  garbage.  Tho 
water  supply  is  derived  from  springs  and  from  Dunda'- 
Creek  and  is  filtered   mechanically. 

Dunville,  Ont. 

Incorporated  a  town  in  1900,  Dunnville  has  a  population 
of  3,330.  The  assessment  is  $1,791,325,  and  the  tax  rate  last 
year  was  25  mills.  There  are  six  and  one-half  miles  of 
sewers,  but  there  is  no  regular  system  of  disposal.  Exten- 
sions this  season  have  been  provided  at  an  estimated  cost  of 
$25,000.  The  garbage  is  disposed  of  on  a  dumping  ground. 
The  water  supply  is  from  the  Grand  River.  Last  year  $24,- 
000  was  expended  on   the  waterworks  system. 

Fergus,  Ont. 

The  population  of  Fergus  is  estimated  at  1,700  and  th^ 
town  is  assessed  at  about  $800,000.  The  tax  rate  for  the  pre- 
sent year  is  not  yet  available.  Building  work  for  1914  is 
estimated  to  total  in  value  $60,000,  and  road  improvement.- 
this  season  will  involve  an  outlay  of  about  $3,000,  the  com- 
position of  the  streets  being  gravel  and  water-bound  mac- 
adam. A  waterworks  system  was  installed  last  year,  the 
source  of  the  supply  being  artesian  wells.     Extensions  have 


THE    CONTRACT     RECORD 


647 


been  planned  for  the  present  year  at  a  probable  cost  of  $3,- 
000.  Hydro-electric  power  will  be  in  operation  in  the  town 
before  the  end  of  1914. 

Fort  Frances,  Ont. 

Fort  Frances  was  incorporated  a  town  in  190;i  and  has 
a  population  estimated  at  3,000.  The  1913  assessment  was 
$2,615,000  and  its  tax  rate  25  mills.  The  building  programme 
last  year  totalled  in  value  $1,209,190 — an  increase  of  nearly 
$1,000,000  over  that  of  tive  years  ago.  There  are  over  thirteen 
miles  of  roadways,  composed  of  stone,  earth  and  gravel,  and 
the  estimated  outlay  in  this  department  this  season  will  to- 
tal about  $5,000.  The  sewerage  consists  of  3.88  miles  of 
piping,  direct  to  the  Rainy  River.  Extensions  to  the  plant 
this  year  provide  for  some  6,000  feet  at  a  probable  cost  of 
$10,200.  The  garbage  is  collected  by  wagons  and  dumped. 
The  water  supply  is  taken  from  the  Rainy  River,  the  plant 
comprising  one  reciprocating  pump  of  600  gals,  capacity 
(driven,  by  gas  engine)  and  one  electrically-driven  turbine 
pump  of  300  gals,  capacity.  Extensions  planned  include  one 
electrically-driven  600-gal.  pump  and  the  laying  of  15,200  ft. 
of  6-in.  mains. 

Goderich,  Ont. 

This  town  was  incorporated  in  1850  and  its  population 
is  about  5,000.  The  assessment  last  year  was  $3,287,157.  The 
roads  are  gravel  and  macadam.  There  is  a  combined  system 
of  sewerage.  The  sewage  empties  into  Lake  Huron,  about 
one  mile  outside  the  town.  The  town's  water  supply  is  from 
Lake  Huron  and  is  conveyed  by  gravitation  to  settling 
basins  and  pumped  to  a  standpipe.  An  expenditure  of  $35,- 
000  was  made  recently  in  completing  the  installation  of  a 
hydro-electric  system. 

Haileybury,  Ont. 

incorporated  as  a  town  in  1904,  Haileybury  has  advanced 
in  population  from  2,737  in  1909  to  4,000  to-day.  The  assess- 
ment this  year  is  estimated  at  two  and  one-quarter  million 
dollars  and  the  tax  rate  will  probably  be  thirty  mills.  The 
value  of  building  live  years  ago  was  $663,600  and  the  ex- 
penditure this  season  is  estimated  at  $125,000.  The  town 
has  2114  miles  of  roadways,  classified  thus: — macadam,  XYz; 
clay  and  gravel,  11;  partly  graded,  9.  The  expenditure  on 
road  development  during  1914  is  estimated  at  $75,000.  The 
separate  system  of  sewerage  is  in  operation,  the  sewage  be- 
ing disposed  of  in  septic  tanks.  There  is  a  weekly  collection 
of  garbage — disposed  of  by  incineration.  The  water  supply 
is  from  Lake  Temiskaming,  the  water  being  filtered  mech- 
anically. The  waterworks  will  be  extended  at  an  estimated 
cost  of  $10,000. 

Hawkesbury,  Ont. 

Hawkesbury  was  incorporated  a  town  in  1896  and  its 
population  in  1913  was  4,374.  The  assessment  last  year  was 
$1,061,301.  The  value  of  building  last  year  was  $652,900. 
There  are  approximately  seven  miles  of  roadways,  the  main 
street  of  the  town  being  macadamized.  A  system  of  sewer- 
age is  in  operation,  the  sewage  being  emptied  into  the  Otta- 
wa Rivfir.  The  collection  of  garbage  is  looked  after  by  the 
local  board  of  health.  The  water  supply  is  pumped  from 
the  Ottawa  River,  one  mile  from  the  town,  to  a  tank  of 
80,000   gals,   capacity. 

Kenora,  Ont. 

The  date  of  Kenora's  incorporation  as  a  town  is  1895.  Its 
population  to-day  is  6,040,  its  assessment  $3,351,835,  and  its 
tax  rate  25  mills.  Five  years  ago  the  value  of  building  totalled 
$2,089,180  and  the  estimated  value  for  similar  work  this  sea- 
son is  $2,863,175.  There  are  thirty-five  miles  of  macadam 
roadways  and  the  sum  of  $25,000  has  been  set  aside  for  road 
improvements   during  1914.     The   sewage   is   at   present   dis- 


posed of  in  Rat  Portage  Bay  and  Winnipeg  River.  The 
construction  of  a  new  sewerage  system  and  disposal  plant 
is  contemplated,  plans  having  been  approved  by  the  Pro- 
vincial Board  of  Health.  The  garbage  is  dumped  at  present, 
but  an  incinerator  plant  is  to  be  installed  in  the  near  future. 
The  water  supply  is  from  Lake  of  the  Woods.  The  water 
is  conveyed  by  gravity  into  a  well  and  pumped  by  electric 
power.  A  steam  auxiliary  pumping  system  is  in  use.  Ex- 
tensions to  the  electric  lighting  system  will  probably  be 
made  during  1914. 

Kincardine,  Ont. 

Incorporated  a  town  in  1875,  Kincardine  has  a  popula- 
tion of  over  3,300,  an  assessment  of  $745,000  and  a  tax  rate 
of  32  mills.  The  town  expended  some  $46,000  on  street  im- 
provements last  year.  The  source  of  the  water  supply  is 
Lake   Huron. 

Merritton,  Ont. 

Merritton  was  incorporated  in  1874.  Its  population  is 
slightly  in  excess  of  2,000  and  its  assessment  this  year  is 
$775,994.  The  tax  rafe  for  1914  is  33  mills.  About  $460,000 
represents  the  estimated  value  of  building  work  for  1914  and 
$500  the  engineering  work.  There  are  three  miles  of  mac- 
adam roadways.  The  installation  of  a  sewerage  plant  is 
under  consideration.  The  water  supply  is  from  Lake  Erie, 
and  waterworks  extensions  to  the  amount  of  $3,000  are  in 
contemplation.  The  electric  street  lighting  will  be  extended 
at  an  estimated  outlay  of  $1,200. 

Mitchell,  Ont. 

Mitchell  was  incorporated  a  town  in  1874.  Its  popula- 
tion last  year  was  slightly  below  2,000.  The  assessment  in 
1913  was  $828,907  and  the  tax  rate  24  mills.  The  value  of 
building  to  be  carried  out  this  season  is  estimated  at  $600,- 
000.  There  are  twenty-five  miles  of  gravel  roads  in  the  town 
and  an  expenditure  of  $6,000  is  contemplated.  There  is  no 
sewerage  system.  The  water  supply  for  domestic  purposes 
is  supplied  from  artesian  wells  and  for  fire  purposes  from 
the  Thames  River. 

Mount  Forest,  Ont. 

This  town  was  incorporated  in  1880  and  the  present  pop- 
ulation is  slightly  under  3,000.  The  assessment  is  $750,000 
and  the  tax  rate  27  mills.  The  sum  of  $2,000  was  expended 
in  1913  on  impovements  to  streets  and  roads,  all  of  which 
are  of  crushed  stone  and  gravel.  Water  is  obtained  from 
artesian    wells. 

Napanee,  Ont. 

Incorporated  as  a  town  in  1864,  Napanee  has  a  popula- 
tion of  3,000,  an  assessment  roll  of  $1,355,487  and  a  tax- rate 
of  twenty-eight  mills.  The  roadways  are  macadam.  The 
sewage  disposal  plant  consists  of  slow  sand  filters,  the  efflu- 
ent being  conveyed  to  the  Napanee  River.  A  couple  of  short 
sewers  are  to  be  constructed  at  an  expenditure  of  about  $2,- 
500.  Water  for  domestic  purposes  is  obtained  from  wells, 
and  for  fire  protection  and  other  purposes  the  supply  is  de- 
rived from  the  Napanee  River  and  furnished  to  the  town  by 
the  Napanee  Waterworks  Company. 

Newmarket,  Ont. 

The  town  of  Newmarket  received  its  charter  of  incor- 
poration in  1881.  It  has  a  population  of  3,700  and  its  assess- 
ment in  1913  was  $1,300,000.  The  water  supply  is  obtained 
from  artesian  wells.  Extensions  contemplated  this  season 
include   the  sinking  of  additional  wells. 

Orangeville,  Ont. 

This  town  was  incorporated  in  1873.  Its  population 
based  on  last  year's  estimate  is  2,323,  and  for  the  same  year 
its  assessment  was  $958,670.     Its  tax  rate  for  1913  was  ilYi 
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mills.  A  total  of  $30,000  on  building  and  $6,000  on  engineer- 
ing work  is  the  expenditure  estimated  for  the  present  year. 
'I'here  are  ten  miles  of  clay  roads,  upon  which  an  outlay  of 
$3,000  will  be  made  this  season.  The  water  supply  is  from 
.springs.  From  a  watershed  two  miles  beyond  the  centre  of 
the  town  the  water  is  conveyed  by  gravity,  with  pressure 
from  pumps  for  fire  purposes.  An  addition  is  to  be  put  'in 
this  year  at  an   estimated  outlay  of  $5,000. 

Oshawa,  Ont. 

Incorporated  in  1878,  Oshawa  has  a  population  of  8,348, 
an  assessment  of  practically  three  and  one-quarter  million 
dollars,  and  a  tax  rate  (last  year)  of  2'J  mills.  The  estimated 
value  of  building  work  this  season  is  $150,000,  against  $134,- 
000  in  1910.  In  engineering  work,  $53,000  is  the  expenditure 
estimated  for  1914,  against  $27,719  in  1909  and  $55,081  last 
year.  The  town  has  twenty-six  miles  of  paved  streets,  the 
classilication  being:  asphalt  block,  bitulithic,  vitrified  brick, 
concrete  and  macadam,  to  the  extent  of  about  six  miles,  the 
remaining  twenty  miles  being  graded  and  gravelled.  The 
municipality  intends  laying  about  one  mile  jof  concrete  road 
in  the  northern  and  western  sections  of  ..the  town  during 
1914,  at  an  estimated  outlay  of  $11,000.  There  is  a  separate 
sewerage  system.  The  disposal  is  by  sedimentation  tanks  of 
100,000  gal.  capacity.  Garbage  is  deposited  on  a  dump.  Lake 
Ontario  is  the  source  of  the  water  supply,  which  is  conveyed 
by  a  ISrin.  intake  extending  1,130  feet  into  the  lake.  A  water 
tower  capable  of  holding  250,000  gallons  also  forms  part  ot 
the  plant. 

Parry  Sound,  Ont. 

Incorporated  as  a  town  in  1889,  Parry  Sound  has  a 
population  of  3,300.  Its  assessment  is  $1,764,000  and  its  tax 
rate  last  year  was  21  mills.  The  value  of  last  year's  build- 
ing programme  totalled  $1,023,995.  A  bylaw  is  being  sub- 
mitted to  the  ratepayers  to  expend  $26,000  on  improvements 
to  streets  and  sidewalks.  There  are  sanitary  sewers  on  the 
principal  streets.  The  Georgian  Bay  is  the  source  of  the 
water  supply,  which  is  pumped  to  a  steel  tank.  If  the  bylaw 
meets  with  the  approval  of  the  ratepayers,  an  expenditure  of 
$7,000  will   be  made   in   extensions  to   the,  system. 

Pembroke,  Ont. 

In  1877  Pembroke  received  its  charter  as  a  town.  In 
1909  its  population  was  5,600  and  at  the  present  time  it  is 
7,000.  The  assessment  is  $3,169,730  compared  with  $2,534,- 
265  five  years  ago.  Its  tax  rate  for  1914  is  25  mills.  Th-; 
value  of  building  to  be  carried  out  this  season  is  estimated 
to  total  $212,000,  and  engineering  work  $30,0P0.  The  road- 
ways ^re  water-bound  macadam.  There  is  a  separate  system 
of  sewerage,  the  sewage  being  discharged  into  the  Ottawa 
River.  Garbage  iscoUected  in  carts  and  deposited  on  a  dump. 
The  Ottawa  River  furnishes  the  water  supply,  which  is  taken 
through  an  18-in.  steel  intake,  motor-driven  turbine  pump, 
with  auxiliary  steam  pumps,  steel  and  cast  iron  pipes.  Ex- 
tensions to  the  distribution  system  are  contemplated  at  an 
outlay  of  $5,000. 

Petrolia,  Ont. 

Petrolia  came  into  existence  as  a  town  in  1874.  Its  popu- 
lation has  advanced  from  3,670  five  years  ago  to  4,019  to- 
day. Its  assessment  is  $1,542,270  and  its  tax  rate  for  1913  was 
31  3/5  mills.  The*1914  building  programme  is  estimated  to 
total  in  value  $75,000,  and  that  of  engineering  work  $10,000. 
The  town  possesses  ten  miles  of  roadways,  made  up  of  eight 
miles  of  ordinary  clay  roads,  one  mile  of  vitrified  brick  and 
one  mile  of  asphalt.  The  sewerage  system  comprises  four 
main  trunk  sewers  emptying  into  Bear  Creek.  There  is  no 
regular  system  of  garbage  collection.  The  town's  water  sup- 
ply is  pumped  from  Lake  Huron,  a  distance  of  fourteen  miles. 


conveyed  through  a  13-in.  main,  with  standpipe  capacity  of 
250(000  gals.  The  capacity  of  the  pumps  at  Lake  Huron  is 
1,000,000  gals,  daily. 

Prescott,  Ont. 

Prescott  has  a  population  of  3,000  and  an  assessment  of 
$1,314,207.  Its  date  of  incorporation  as  a  town  is  1800  and  its 
tax  rate — on  last  year's  estimate — is  27J4  mills.  Of  ten 
miles  of  streets  one  mile  is  macadam,  the  balance  being  or- 
dinary surface.  An  expenditure  of  $1,000  will  be  made  in 
road  improvements  this  year.  There  is  an  orditiary  system 
of  sewerage,  the  sewage  emptying  into  the  St.  Lawrence 
River.  The  water  supply  is  obtained  direct  from  the  S». 
Lawrence  River. 

St.  Mary's,  Ont. 

This  town  has  a  population  of  practically  4,000  and  an 
assessment  of  about  $2,000,000.  The  total  value  of  building 
work  this  season  is  estimated  at  approximately  .$200,000.  l-'our 
artesian  wells  furnish  the  water  supply,  which  is  pumped  into 
a  standpipe.  There  are  steam  and  electric  pumps,  eaci;  01 
1,000,000  gals,  capacity.  Minor  extensions  to  the  watervvorks 
will  be  made  this  season.  A  new  street  lighting  system  will 
be  installed  in   the  near  future. 

Sarnia,  Ont. 

This  town  was  incorporated  in  1857  and  application  for 
a  city  charter  is  being  made  this  year.  The  population  last 
year  was  11,000  and  the  assessment  $5,271,600,  with  a  tax  rate 
of  26;^  mills.  The  value  of  building  carried  out  last  year 
totalled  $3,044,555,  the  expenditure  on  engineering  work  be- 
ing $10,000.  There  are  forty  miles  of  roadways,  their  com- 
position being  creosote,  wood  block,  asphalt  block,  brick, 
concrete  and  earth.  The  sum  of  $200,000  has  been  set  aside 
lor  road  improvements  this  season.  The  sewerage  system 
comprises  three  main  outlets  to  the  River  St.  Clair.  It  is 
proposed  to  expend  $22,000  on  the  construction  of  a  60-in. 
concrete  pipe,  at  an  estimated  cost  of  $14,000,  and  24-in.  sewer 
tile,  at  an  outlay  of  $8,000.  A  garbage  incinerator  will  pr  jb- 
ably  be  constructed  this  year.  The  water  supply  is  dra\tn 
from  the  River  St.  Clair.  The  water  is  pumped  by  a  5,000.01/0- 
gal.  Inglis  reciprocating  pump  and  a  3,000,000-gal.  VVorthing- 
ton  pump.  It  is  proposed  to  expend  $220,000  on  extensions 
to  the  plant  by  constructing — an  open  filtration  gallery  and 
reservoir,  at  a  cost  of  $65,000;  pumping  plant  consisting  of 
steam  turbine-driven  pump  of  6.000,000  gals,  capacity  and 
one  Inglis  reciprocating  pump  of  5,000,000  gals,  capacity,  at 
an  estimated  value  of  $75,000.  A  24-in.  steel  main  will  also 
be  laid  at  an  expenditure  of  $80,000. 

Seaforth,  Ont 

This  town  has  a  population  of  2,000  and  was  incorporated 
in  1874.  The  assessment  for  1914  is  $960,000  and  the  tax  rate 
(last  year)  was  31  mills.  The  streets  are  of  asphalt  bl.vck, 
macadam  and  gravel,  and  the  water  supply  has  its  source  in 
Silver  Creek. 

Smith's  Falls,  Ont. 

Smith's  Falls  was  incorporated  as  a  town  in  1883.  It 
has  a  population  of  6,5.50,  an  assessment  of  $3,700,000  and  a 
lax  rate  of  21 J/^  mills.  The  value  of  building  last  year  amount- 
ed to  $222,000  and  the  building  programme  for  the  preseiil 
season  is  estimated  to  amount  in  value  to  $100,000.  F'ive 
years  ago  the  engineering  department  expended  $20,000, 
chiefly  on  sewers  and  walks.  Last  year  the  outlay  by  the 
engineering  department  was  $38,000  and  for  1914  the  amount 
estimated  is  $20,000.  The  town  possesses  about  forty  miles 
of  roadways,  all  of  which  are  macadamized,  and  $100,000  h;is 
been  set  aside  for  road  improvements  this  year.  There  is  a 
combined  sewerage  system,  the  sewage  being  disposed  of  in 
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the  Kideau  River,  from  which  source  the  town's  water  supply 
is  also  drawn. 

Steelton,  Ont. 

Steelton  was  incorporated  a  town  in  1904.  Its  popula- 
tion of  2,700  in  1909  has  increased  to  5,506  to-day.  The  as- 
sessment this  year  is  $3,661,706,  of  which  $1,991,180  is  cover- 
ed by  specific  tax  paid  by  the  Algoma  Steel  Company's  In- 
dustrial Works.  The  roads  are  slag,  tar  macadam  and  con- 
crete. The  sewage  is  disposed  of  untreated  into  the  St. 
Mary's  River.  Extensions  to  involve  an  outlay  of  $27,000  v/ill 
be  carried  out  in  the  eastern  and  western  sections  of  the  town. 
The  source  of  the  water  supply  is  the  St.  Mary's  River. 
Water  is  purchased  from  the  Tagona  Water  &  Light  Com- 
pany, who  supply  the  city  of  Sault  Ste.  Marie.  The  feasibil- 
ity of  an  artesian  well  supply  is  being  investigated  and  if 
found  practicable  a  pumping  plant  will  be  installed. 

Strathroy,  Ont. 

The  population  of  Strathroy  is  slightly  over  3,000.  Last 
year's  assessment  was  $1,151,735  and  the  tax  rate  25  mills. 
The  value  of  building  done  five  years  ago  represented  a  total 
of  $124,800,  as  against  $992,530  last  year.  Twenty  miles  of 
roads,  sand  and  block  paved.  There  is  a  sewerage  system  in 
operation.  The  garbage  is  dumped.  The  water  supply  is 
drawn  from  artesian  wells.  An  expenditure  of  .$25,000  on  a 
hydro-electric  installation  is  contemplated. 

Sudbury,  Ont. 

Incorporated  as  a  town  in  1894,  Sudbury  has  exactly 
doubled  its  population,  which  in  1909  stood  at  4,000  and 
which  to-day  is  8,000.  The  assessment  for  the  previous  year 
is  three  and  one-half  millions,  against  $1,700,000  five  years 
ago.  The  tax  rate  last  year  was  13.5  mills.  The  value  of 
building  done  in  1909  was  $350,000  and  the  estimated  total 
for  this  season  is  $1,000,000.  The  expenditure  estimated  under 
the  head  of  engineering  is  $150,000.  There  are  thirty  mites  of 
roadways,  composed  of  rocmac,  macadam,  gravel  and  earth. 
An  expenditure  of  $150,000  on  road  improvement  this  year  is 
estimated.  The  sewerage  system  comprises  one  main  trunk 
sewer  with  laterals.  For  the  lake  section  there  is  a  pumpiiij^ 
plant,  compressed  air  and  Priestman  ejectors  being  in  use,  the 
sewage  discharging  into  the  trunk  sewer.  The  provision  of 
sedimentation  tanks  is  contemplated  and  other  proposed  im- 
provements in  the  system  embrace  the  extension  of  the  trunk 
sewer  and  the  construction  of  additional  sanitary  street  S'  w- 
ers.  The  garbage  is  dumped.  The  water  supply  is  obtamed 
from  Ramsay  Lake  within  tlie  town  limits,  the  plant  con- 
sisting of  a  pumping  station,  two  motor-driven  turbine  pumps 
of  1,440,000  gals,  daily  capacity,  two  compound  steam  pumps 
of  3,168,000  gals,  capacity  and  one  steel  elevated  tank  having 
a  capacity  of  64,000  gals.  Extensions  to  the  waterwoi"ks 
plant  will  be  made  at  an  estimated  cost  of  $10,000.  A  similar 
amount  will  be  expended  on  ornamental  street  lighting. 

Tilsonburg,  Ont. 

Tilsonburg  was" incorporated  a  town  in  1872.  Its  popu- 
lation of  2,200  five  years  ago  has  advanced  to  3,000.  Its  as- 
sessment for  1914  is  $1,500,000  and  the  tax  rate  25  mills.  The 
total  value  of  building  done  in  1909  was  $732,000.  The  esti- 
mated value  of  the  building  programme  for  this  season  is 
$1,000,000.  There  are  ten  miles  of  streets  and  roadways,  a 
large  percentage  of  which  are  macadam.  The  town  sewage  is 
disposed  of  in  sedimentation  tanks.  The  water  supply  is 
obtained  from  springs. 

Walkerville,  Ont. 

The  town  was  incorporated  in  1890  and  has  a  popula- 
tion of  5,000.  Its  tax  rate  this  year  is  10  mills.  The  expen- 
ditures on  engineering  work  this  season  is  expected  to  total 
close  on  to  $25,000,    There  are  practically  fourteen  miles  of 


roads,  classified  as  follows: — asphalt  block,  bitulithic,  cedar 
block  and  concrete.  The  town  is  served  by  a  main  drain- 
age system,  the  sewage  being  discharged  into  the  Detroit 
River.  Extensions  planned  consist  of  the  construction  of 
about  3,000  ft.  of  sewer  at  an  estimated  cost  of  $4,800.  Gar- 
bage is  collected  in  wagons  and  disposed  of  by  incineration. 
The  source  of  water  supply  is  the  Detroit  River. 

Waterford,  Ont. 

Waterford  has  a  population  slightly  over  1,000,  an  as- 
sessment of  $491,000,  and  a  tax  rate  of  about  20  mills.  About 
ten  miles  of  gravel  roads  are  controlled  by  the  local  authority 
and  the  water  supply  is  drawn  from  wells.  No  constructional 
improvements  of  any  kind  are  contemplated  this  year. 

Welland,  Ont. 

Welland  came  into  existence  as  a  town  in  1878.  It  has  a 
population  of  8,000,  which  is  practically  double  that  of  live 
years  ago.  The  estimated  assessment  for  the  present  year  is 
$4,888,525,  and  its  tax  rate  is  35  mills.  The  expenditure  on. 
building  .this  season  will  probably  reach  three-quarters  of  a 
million  dollars.  The  road  mileage  is  22,  18  of  which  are  earth, 
2  of  brick,  IJ^  macadam  and  Yz  mile  slag.  The  sum  of  $30,- 
000  has  been  set  aside  for  road  improvements  this  season. 
Welland  has  a  combined  system  of  sewerage,  the  sewage 
being  disposed  of  in  the  river.  There  will  probably  be  an 
expenditure  of  $15,000  on  sewerage  extensions  this  year. 
Garbage  is  collected  weekly  and  dumped  outside  of  town 
limits.  The  Welland  Canal  is  the  source  of  the  water  supply. 
Waterworks  extensions  will  involve  an  outlay  of  about  $12,- 
000.  The  electric  lighting  plant  will  be  extended  at  an  esti- 
mated cost  of  $20,000. 

Weston,  Ont. 

This  suburb  of  Toronto,  which  is  now  a  town  of  som  _> 
twenty-five  hundred  inhabitants,  was  first  incorporated  as  a 
village  in  1883.  The  assessment  last  year  was  $1,444,466. 
The  tax  rate  this  year  is  23^  mills.  There  are  fifteen  miles 
of  macadam  and  gravel  roadways  at  Weston.  The  sewerage 
system  consists  of  about  ten  miles  of  sanitary  sewers,  i 
storm  sewer  on  Main  street  and  a  36-in.  storm  trunk  sewer 
one  mile  in  length.  The  method  of  disposal  is  by  sedimen- 
tation and  revolving  sprinklers  with  stone  filter.  The  garbage 
is  deposited  on  a  dump.  Water  is  obtained  from  the  Humber 
River  and  subjected  to  mechanical  filtration.  Extensions  to 
the  waterworks  this  year  will  cost  $3,000  and  to  the  electric 
light  plant,  $10,000. 


Manitoba 


Brandon,  Man. 

The  city  of  Brandon  was  incorporated  in  1885.  It  has  a 
population  of  18,000,  an  increase  of  more  than  fifty  per  cent, 
in  the  last  five  years,  during  which  period  the  assessment  has 
increased  from  nine  and  one-half  millions  to  more  than  four- 
teen nxillions.  In  1909  the  value  of  building  work  carried  out 
was  $350,000,  as  compared  with  an  estimate  of  $1,000,000  for 
1914.  The  engineering  expenditure  for  1909  was  $205,000. 
No  complete  estimate  of  municipal  engineering  work  for  1914 
is  outainable  at  the  time  of  writing,  but  $75,000  will  be  spent 
on  roadways,  $80,000  on  sewerage  extensions  and  $120,000  on 
waterworks.  The  roadway  mileage  is  fifty-four,  made  up  as 
follows: — graded  and  gravelled  roads,  23;  graded  only,  27; 
asphalt  block..  3;  rocmac,  one-half;  macadam,  one-half.  The 
city  is  divided  into  four  sewer  districts,  and  the  sewerage  is 
the  combined  system.  At  present  the  sewage  is  discharged 
into  the  .Assiniboine  River.  The  city  contemplates  putting  in 
a  sewage  disposal  system  at  a  cost  of  $80,000.  The  garbage  is 
collected  by  the  city  and  deposited  on  a  nuisance  ground. 
The  purchase  of  an  incinerator  is  under  consideration.    The 
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city's  water  supply  is  from  the  Assiniboine  River.  Mechan-.- 
cal  pressure  filters  are  used  and  settling  basins  with  gravity 
filters  are  contemplated. 

Carman,  Man. 

The  town  of  Carman  was  incorporated  in  1905.  Its  popu- 
lation of  1,300  in  1909  has  increased  300  in  the  five  years  ti 
date,  and  in  the  same  period  its  assessment  has  increased 
from  $676,000  to  $900,000.  The  1914  tax  rate  will  be  probably 
34  or  25  mills.  The  estimate  for  building  work  this  year  is 
$75,000.  There  are  about  seven  miles  of  earth  roads.  Fifteen 
hundred  dollars  will  be  spent  on  road  work  this  season.  The 
sewage  empties  into  the  Boyne  River.  The  garbage  is  de- 
posited on  a  nuisance  ground  and  burned.  The  town's  water 
is  obtained  from  wells,  water  required  for  fire  protection  and 
other  purposes  being  pumped  from  the  river  to  an  elevated 
tank. 

Emerson,  Man. 

Emerson  was  incorporated  a  town  in  1889.  Its  popula- 
tion is  practically  1,000  and  its  assessment  last  year  was 
$404,000.  There  are  thirty  miles  of  earth  roads,  on  which 
$1,500  will  be  expended  this  season.  The  water  supply  is  de- 
rived from  wells  and  from  the  Red  River.  An  expenditure  of 
$200,000  on  an  electric  lighting  plant  is  contemplated. 

Minnedosa,  Man. 

This  town,  which  has  a  population  of  2,000,  received  its 
charter  in  1885.  During  the  last  five  years  the  population 
has  increased  650.  The  assessment  and  tax  rate  last  year 
were  $1,557,000  and  21  mills  respectively.  It  is  estimated 
that  $10,000  will  be  expended  on  building  and  engineering 
work  this  season,  the  amount  being  equally  divided.  There 
are  12  miles  of  earth  roadways.  The  water  supply  is  from 
wells.  There  is  no  sewerage  system.  The  garbage  is 
dumped. 

Neepawa,  Matt. 

This  town  received  its  charter  in  1884.  It  has  a  popula- 
tion of  2,300  and  its  assessment  is  $1,210,000  as  compared 
with  a  population  of  1850  and  an  assessment  of  $813,200  in 
1909.  The  tax  rate  last  year  was  28  mills.  During  1912  and 
1913  the  engineering  work  carried  out  by  the  municipality 
represented  an  expenditure  of  $146,000,  and  the  1914  estimate 
is  $50,000.  The  sum  of  $5,000  will  be  expended  on  road  work 
this  year.  The  town  has  fifteen  miles  of  gravelled  roads. 
The  method  of  sewerage  disposal  is  by  septic  tank  and  filtra- 
tion. Sewerage  extensions  to  the  value  of  $5,000  will  be  made 
this  season.  Garbage  is  collected  by  teams  and  burned.  The 
water  supply  is  pumped  from  the  river  and  is  filtered.  The 
waterworks  extensions  planned  this  season  will  cost  $5,000. 
The  electric  light  system  is  to  be  enlarged  at  a  cost  of  $18,- 
000. 

Portage  la  Prairie,  Man. 

Portage  la  Prairie  became  a  town  in  1881  and  a  city  in 
1907.  Its  population  of  6,490  in  1909  has  increased  to  7,000 
to-day.  The  assessment  in  1913  was  $6,000,000,  and  the  tax 
rate  this  year  is  about  24  mills.  The  city  has  about  thirty 
miles  of  ordinary  graded  roads  and  contemplates  an  expen- 
diture of  $9,000  on  street  and  road  improvements  this  year. 
The  sewage  is  pumped  and  discharged  into  the  Assiniboine 
River.  The  source  of  the  water  supply  is  the  .Assiniboine 
River,  the  water  being  filtered  through  sand  galleries. 

Selkirk,  Man. 

The  town  of  Selkirk  was  incorpoJated  in  1882.  Since 
1909  its  population  has  increased  from  2,900  to  3,500.  its  as- 
sessment from  $2,000,000  to  more  than  $4,000,000,  its  building 
expenditure  from  $4,000  to  $50,000  (estimate  for  1914)  and  its 
municipal  engineering  expenditure  from  $4,500  to  $60,000  (es- 
timate for  1014).    The  1913  tax  rate  was  19  mills.     There  arc 


about  eighteen  miles  of  graded  roads.  The  estimated  expen- 
diture on  road  work  this  season  is  $7,000.  The  sewage  is  dis- 
charged untreated  into  the  Red  River.  The  sewerage  exten- 
sions contemplated  will  cost  $16,450.  The  garbage  is  de- 
posited upon  nuisance  grounds.  The  water  supply  is  from  a 
well.  Waterworks  extensions  planned  will  cost  $16,150.  Ex- 
tensions to  the  electric  light  system  will  be  made  this  season 
at  a  cost  of  $5,000. 

Souris,  Man. 

This  town  was  incorporated  ten  years  ago  and  has  a  pop- 
ulation of  2,500 — an  increase  of  900  since  1909.  The  assess- 
ment is  $1,355,000  as  compared  with  $7.55,000  in  1909.  The 
1914  tax  rate  is  26  mills.  Building  work  to  the  value  of  $60,- 
000  and  municipal  engineering  work  to  the  value  of  $18,000 
are  contemplated  this  season,  these  figures  comparing  with 
expenditures  of  $8,000  and  $5,000  in  1909.  The  town  has  thir- 
teen miles  of  gravelled  roads  and  two  miles  of  granolithic 
walks.  Five  thousand  dollars  will  be  expended  on  road  work 
this  season.  The  sewerage  consists  of  eight  miles  of  sewers 
8-in.  to  20-in.  in  diameter,  with  an  inverted  syphon  under 
the  Souris  River,  leading  to  the  disposal  works.  Septic  tanks 
and  filter  beds  are  used  in  the  disposal  of  the  sewage,  the  efflu 
ent  being  discharged  into  the  Souris  River  after  treatment. 
The  extension  of  the  sewerage  in  West  Souris  is  to  be  car- 
ried out  this  year  at  a  cost  of  $7,800.  The  garbage  is  collected 
under  contract  and  is  deposited  on  a  nuisance  ground.  The 
water  supply  is  from  two  wells  185  ft.  deep.  The  town  has 
two  82  h.p.  pressure  gas  engines,  and  the  water  is  raised 
from  the  wells  by  the  Harris  Air  Lift  system,  after  which  it 
flows  by  gravity  to  the  reservoir,  which  has  a  capacity  of  90,- 
000  gallons.  Further  equipment  consists  of  two  Worthing- 
ton  turbine  pumps  and  compression  tank  system.  Water- 
works extensions  to  West  Souris  are  planned  at  a  cost  of 
$6,900.  The  electric  light  system,  which  was  installed  last 
fall,  is  operated  jointly  with  the  waterworks  plant.  The  sys- 
tem is  direct  current  witli  storage  battery  manufactured  by 
the  Hart  Accumulator  Company,  Limited,  London,  England. 

St.  Boniface,  Man. 

St.  Boniface  received  its  town  charter  in  1883  and  its 
city  charter  just  twenty-five  years  later.  During  the  last  five 
years  its  population  has  practically  doubled,  it  having  in- 
creased from  6,078  in  1909  to  nearly  12,000  to-day,  during 
wliich  period  the  assessment  has  increased  from  nine  and  one- 
half  millions  to  over  eighteen  millions.  The  expenditure  on 
building  work  in  1909  was  $1,625,395  and  on  engineering  work. 
$650,000.  The  1914  estimates  are  rather  less  than  $4,000,000 
for  building  work  and  $175,000  for  municipal  enginccrin>; 
work,  of  which  $()0(».0(10  will  be  spent  on  new  bridges.  There 
arc  seventeen  miles  of  roadways  in  St.  Boniface,  the  types 
being  creosoted  block,  bitulithic,  asphalt  block  and  cedar 
blocks.  The  estimate  for  1914  road  work  has  not  been  taken 
up  at  the  time  of  writing.  The  'sewerage  is  the  combined 
system,  there  being  six  outlets  to  the  Red  River.  There  arc 
thirty-nine  miles  of  sewers,  of  which  six  are  trunk.  Sewer- 
age extensions  contemplated  this  season  involve  an  expendi- 
ture of  $50,000.  The  garbage  is  collected  in  wagons  and  de- 
posited on  a  dump.  The  water  is  pumped  from  four  wells  to 
an  underground  reservoir  (capacity  1,000.000  gallons)  by  a 
motor-driven  air  compressor  and  air  lift  pumps.  From  the 
reservoir  it  is  pumped  into  the  city  mains  though  an  elevato' 
tank  145  feet  high  by  two  motor  turbine  pumps  having  a 
capacity  of  1.500.000  gallons  every  24  hours  under  a  pressure 
of  100  pounds  per  square  inch.  The  substructure  for  the 
new  bridge  over  the  Red  River  between  Winnipeg  and  .St. 
Boniface  is  almost  completed  and  tenders  are  now  being  call- 
ed (close  June  20)  for  the  superstructure.  This  will  be  a 
half-through  plate  girder  bridge  with  a  two-leaf  Strauss  bas- 
cule bridge  lift  span,  and  will  cost  approximately  $600,000,  of 
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which  the  city  of  Winnipeg  will  pay  one-third.     The  bridge 
has  a  46-foot  clear  roadway  and  two  10-ft.  sidewalks. 

Winnipeg,  Man. 

The  capital  of  Manitoba,  the  economic  centre  of  the  Can- 
adian West,  has  grown  from  a  Hudson's  Bay  trading  post 
with  a  population  of  215  to  a  city  of  225,000  in  44  years.  The 
city  received  its  charter  in  1874  when  there  were  1,869  in- 
habitants. Perhaps  the  most  illuminating  instance  of  the 
city's  growth  may  be  found  in  recent  years,  the  population 
having  increased  from  122,390  in  1909  to  225,000  to-day.  In 
1909  the  assessment  was  practically  $108,000,000,  while  last 
year  it  was  $260,000,000.  The  building  permits  issued  in  1909 
represented  the  expenditure  of  nine  and  a  quarter  millions, 
while  the  estimate  for  the  present  year  is  twenty  millions. 
During  the  last  seven  years  Winnipeg  has  expended  approxi- 
mately $150,000,000  in  new  buildings.  The  roadway  mileage 
is  464,  classified  as  follows:  asphalt  macadam,  13.5;  sheet  as- 
phalt, 84.7;  cedar  block,  36.0;  macadam,  33.1;  concrete,  1.8; 
graded  roads,  264.2;  unimproved  roads,  40.7.  In  the  way 
of  road  work  this  season  it  is  intended  to  carry  out 
sheet  asphalt  paving  (details  of  which  are  on  file  at  the  office 
of  the  Contract  Record)  totalling  nearly  94,000  square  yards. 
It  is  expected  that  30,000  square  yards  of  granolithic  walk  will 
be  put  down  this  year  and  17  miles  of  plank  sidewalks.  The 
sewerage  system,  briefly,  is  a  combined  system  discharging 
through  twenty-five  outlets  into  the  Red  and  Assiniboine 
Rivers,  the  method  of  disposal  being  by  dilution.  The  sew- 
erage extensions  planned  this  season  involve  an  expenditure 
of  $390,000,  to  be  spent  principally  on  the  construction  of 
laterals.  While  some  sewers  have  already  been  constructed 
and  others  are  under  way,  the  specific  work  yet  to  be  done 
has  not  been  definitely  decided  upon.  The  garbage  is  col- 
lected in  wagons  and  disposed  of  by  incineration.  The  city 
has  three  incinerators: — No.  1,  built  by  the  Toronto  Furnace 
Company,  has  a  capacity  of  60  tons  a  day;  No.  2,  built  by  the 
city,  has  a  capacity  of  100  tons  a  day,  and  No.  3,  built  by  the 
Decarie  Company,  has  a  capacity  of  160  tons  a  day.  The 
city's  water  supply  is  obtained  from  artesian  wells.  The 
waterworks  extensions  planned  this  year  will  cost  $385,000. 
This  amount  includes  $195,000  for  mains  (details  not  decide  1 
on),  $30,000  for  meters,  and  $60,000  for  new  services.  Beside.^ 
this,  $300,000  will  be  expended  on  extensions  to  36-inch  pipe 
line  and  well  system.  The  distribution  of  the  one-mrllion- 
dollar  appropriation  for  electric  light  and  power  extensions 
has  not  been  detailed.  In  all  probability  $700,000  will  be  ex- 
pended on  extensions  to  generating  plant,  transmission  line, 
improvement  of  railroad  (including  a  bridge)  and  the  balanc 
on  extensions  in  the  city,  viz.,  overhead  lines,  new  synchron- 
ous sets,  and  buildings.  ' 


Saskatchewan 


Battleford,  Sask. 

This  town  has  a  population  of  2,300  and  was  incorporated 
in  1904.  The  assessment  is  in  the  neighborhood  of  $4,500,00i) 
and  the  tax  rate  14  2-5  mills.  Building  work  for  the  present 
season  is  estimated  to  total  in  value  $150,000  and  the  amount 
set  aside  for  engineering  construction  $100,000.  There  arc 
five  miles  of  streets  and  sidewalks,  all  of  which  are  graded. 
It  is  proposed  to  expend  $1,000  on  road  improvements  this 
season.  There  are  four  miles  of  sewers  discharging  into  the 
Battle  River.  The  system  of  sewage  disposal  is  by  combina- 
tion sedimentation  tank  and  percolating  filters.  Ham  Baker 
travelling  distributors  being  used.  Extension  work  is  at  pre- 
sent under  construction  at  an  estimated  cost  of  $70,000.  The 
garbage  is  collected  by  scavenger  and  dumped.  The  water 
supply  is  drawn  from  wells  in  the  neighborhood  of  the  Sas- 
katchewan River.  The  system  consists  of  duplicate  sub- 
merged centrifugal  pumps,  pumping  against  a  100-ft.  head  to 


a  reservoir  of  one  Hundred  thousand  gallons  capacity,  from 
whence  it  is  conveyed  by  turbine  pump  to  two  18,000-gal. 
tanks.     Waterworks  extensions  will  cost  $25,000. 

Canora,  Sask. 

Incorporated  as  a  town  in  1910,  Canora  has  advanced  in 
population  from  300  in  1909  to  1,400  to-day.  The  assessmen* 
in  1913  was  rather  more  than  $2,000,000  and  the  tax  rate  18 
mills.  The  value  of  building  during  1913  was  $388,000.  There 
are  about  four  miles  of  gravel  roadways.  A  sewerage  system 
is  being  installed,  also  water  supply,  the  source  of  which  will 
be  Crystal  Lake,  14J/^  miles  from  the  town. 

Davidson,  Sask. 

This  town  was  incorporated  as  recently  as  1906.  The 
population  is  650,  an  increase  of  300  in  five  years,  during  which 
time  the  assessment  of  $300,000  (in  1909)  has  doubled.  The 
3  914  tax  rate  is  18  mills.  Building  operations  this  year  are 
estimated  to  cost  $20,000.  Garbage  is  collected  by  scavengers 
and  dumped.  The  town's  water  supply  is  from  three  main 
wells,  with  a  motor  pump  in  operation.  The  lighting  system 
is  to  be  extended  this  season  at  a  cost  of  $10,000. 

Lloydminster,  Sask. 

This  town  has  a  population  of  1,000  (600  in  1909)  and  an 
assessed  value  of  $554,000.  The  1913  tax  rate  was  16  mills. 
The  roadway  mileage  is  nil  and  there  are  no  systems  of  sewer- 
age or  garbage  disposal.  The  water  supply  is  obtained  from 
wells  and  the  electric  light  is  furnished  by  private  plant. 

Melville,  Sask. 

Melville  became  a  town  in  1909.  Its  growth  is  evidenced 
by  the  fact  that  its  population  has  advanced  from  500  in  1909 
to  3,500  to-day.  The  estimated  assessment  for  1914  is  $3,750,- 
000,  and  the  tax  rate  20  mills.  The  building  programme  this 
season  is  expected  to  total  $350,000,  while  $150,000  has  been 
set  aside  for  engineering  works.  The  mileage  of  graded 
roads  is  fifteen.  Road  improvements  involving  an  expenditure 
of  about  $12,000  are  contemplated.  A  regular  sewerage  sys 
tem  has  not  yet  been  constructed,  but  an  installation  at  an 
actual  outlay  of  $82,000  is  planned.  Garbage  is  collected  by 
scavengers  and  dumped.  The  water  supply  is  from  deep  wells 
distributed  by  means  of  air  pressure  tanks,  or  in  case  of  fire 
pumped  into  the  mains  direct.  Extensions  to  the  waterworks 
system  estimated  to  cost  $13,000  will  probably  be  made  dur- 
ing 1914. 

Moose  Jaw,  Sask. 

In  common  with  most  western  centres.  Moose  Jaw  has 
advanced  with  marked  rapidity.  Incorporated  a  city  in  1903, 
Moose  Jaw  had  a  population  three  years  later  of  6,350.  This 
has  now  advanced  to  30,000.  The  assessment  last  year  was 
approximately  $52,000,000  and  the  tax  rate  17  mills.  Details  of 
building  expenditure  are  not  available,  but  it  is  estimated  that 
$1,300,000  will  be  expended  this  season  in  engineering  work. 
The  mileage  of  streets  and  roadways  is  180,  apart  from  sub- 
divisions, all  roads  being  graded.  An  expenditure  of  $130,000 
on  road  improvements  is  contemplated.  The  sewage  is  pump- 
ed to  separator  tanks,  which,  with  percolating  filters,  are  the 
method  of  disposal.  The  effluent  undergoes  a  process  of  dis- 
infection and  the  sludge  is  dried  and  burned.  Extensive  im- 
provements to  the  system  are  contemplated  at  an  outlay  of 
practically  $360,000,  apportioned  as  follows: — extensions  to 
sanitary  sewers,  $313,000;  extensions  to  storm  sewers,  $115,- 
000,  and  extensions  to  disposal  plant,  $30,000.  The  ratepayers 
have  just  approved  a  bylaw  to  raise  $301,000  for  sewerage 
and  waterworks  extensions,  details  of  which  are  given  in  the 
News  Department  of  this  issue.  The  garbage  is  col- 
lected by  city  teams  and  disposed  of  by  a  Heenan  &  Froude 
about  twenty  miles  west  of  Moose  Jaw.  an  auxiliary  supply 
incinerator.  The  water  supply  is  obtained  from  Sandy  Creek, 
being  available  from  Snowdy  Springs,  eight  and  one-half  miles 
south-west  of  the  city.     The  system  comprises  a  tile  infiltra- 
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lion  gallery  into  which  water  filters  through  sand  and  gravel. 
Extensions  comprising  about  ten  miles  of  6-in.  to  12-in.  maini 
are  planned  at  an  estimated  outlay  of  practically  $200,000.  The 
electric  lighting  system  will  be  extended  at  a  cost  of  $155,000. 

Moosomin,  Sask. 

The  town  of  Mossomin  was  incorporated  twenty-five 
years  ago.  It  has  developed  slowly,  the  present  population  ot 
1,300  being  an  increase  of  only  100  in  the  last  five  years. 
The  1914  assessment  is  one  and  one-quarter  million  dollars 
and  the  tax  rate  this  year  is  25^  mills.  There  are  no  muni- 
cipal improvements  with  the  exception  of  the  waterworks 
the  water  supply  being  taken  from  a  well  and  the  equipment 
consisting  of  a  100,000  gal.  standpipe.  There  is  no  electric 
light  ystem,  acetylene  gas  furnished  by  a  private  company 
l)eing  used. 

North  Battleford,  Sask. 

Incorporated  as  a  town  as  recently  as  1907,  North  Battle- 
ford  received  its  city  charter  only  last  year.  It  has  a  popu- 
lation of  nearly  7,000,  compared  with  1,500  in  1909.  The  as- 
sessment is  roughly  $10,000,000,  as  compared  with  $1,000,000 
in  1909.  In  1909  the  value  of  municipal  engineering  work 
carried  out  was  $60,000.  This  year's  estimate  is  $.'?50,000.  The 
building  work  projected  involves  an  outlay  of  $1,500,000. 
There  are  no  permanent  pavements  in  the  city.  The  sum  of 
$70,000  will  be  spent  on.  grading  and  gravelling  this  season. 
A  separate  system  of  sewerage  is  installed,  the  method  of 
disposal  being  by  two  sedimentation  tanks,  with  sub-surface 
filtration  for  the  tank  effluent  and  two  sludge  beds.  The 
sewerage  system  is  to  be  extended  this  year  by  the  installa- 
tion of  sewage  filters  at  a  cost  of  $8,000.  Garbage  is  collected 
by  the  city  and  deposited  on  a  nuisance  ground.  Water  is 
obtained  from  wells  on  the  bank  of  the  Saskatchewan  River. 
There  is  one  steel  well,  ,35  ft.  in  diameter  and  25  ft.  deep,  and 
one  concrete  well,  25  ft.  in  diameter  and  22  ft.  deep,  situated 
in  sandy  soil  50  ft.  from  the  river  bank.  Water  is  pumped  to 
the  standpipe  by  electric  and  gasoline  power  and  conveyed  to 
the  city,  two  miles  distant,  in  one  steel  and  one  cast  iron  force 
main.  The  storage  capacity  is  500,000  Imp.  ,  gals.  All  the 
services  are  metered.  This  season  it  is  planned  to  extend  the 
waterworks  system  at  a  cost  of  $70,000  by  enlarging  the 
pumping  station  and  adding  to  the  distribution  system.  Ex 
tensions  to  the  electric  light  system  are  to  be  made  this  year 
at  a  cost  of  $25,000,  the  new  work  to  consist  of  pole  lines  and 
ornamental  system.    Additional  boilers  will  be  installed. 

Prince  Albert,  Sask. 

The  town  of  Prince  Albert  came  into  existence  in  1885 
and  received  its  charter  as  a  city  ten  years  ago.  The  popu- 
lation to-day  is  13,500,  as  compared  with  5,000  in  1909,  the  as- 
sessment being  rather  more  than  .31,000,000  as  compared  with 
five  and  a  half  millions  in  1909.  The  1913  tax  rate  was  11 
mills.  The  value  of  building  in  1909  was  $142,000,  while  the 
1914  estimate  for  building  work  is  $1,750,000  and  for  muni- 
cipal engineering  work  $250,000.  In  the  construction  field  con- 
tracts for  the  new  R.  C.  cathedral,  armoury  building  and  tele- 
phone exchange  were  let  recently.  The  roadway  mileage  is 
35,  the  classification  being:  earth,  33;  gravel,  1;  macadam,  1. 
All  underground  work,  such  as  water  and  sewer  service, 
conduits  for  carrying  electric  light  and  telephone  wires,  arc 
being  installed  by  the  city  with  the  idea  of  preparing  a  pro- 
gramme of  constructing  each  year  for  the  next  few  years 
about  50,000  sq.  yds.  of  pavement.  Plans  and  specifications 
are  in  course  of  preparation  for  removing  the  present  grade 
crossings  in  the  heart  of  the  city  and  of  placing  the  railway 
tracks  just  under  the  brow  of  the  hill,  crossing  these  track« 
on  the  various  avenues  by  reinforced  concrete  viaducts,  the 
estimated  final  cost  of  the  scheme  being  $800,000.  The  sewer- 
age installed  is  a  separate  system.  There  are  three  pumping 
ureas  with  a  trunk  sewer  across  the  city.   At  present  there  is 


no  method  of  disposing  of  the  sewage,  but  a  scheme  is  under 
consideration.  The  sewerage  extensions  planned  this  ycu' 
involve  an  expenditure  of  $75,000.  Garbage  is  collected  by 
wagons  and  dumped  on  a  nuisance  ground.  The  water  sup- 
ply is  drawn  from  the  North  Saskatchewan  River.  There  i.-^ 
a  mechanical  filtration  plant  in  operation.  Extensions  to  tbi- 
waterworks  will  be  made  this  season  at  a  cost  of  $125,000. 
The  dam  at  LaColle  Falls,  situated  twenty-five  miles  down  tin 
North  Saskatchewan  River  from  Prince  Albert,  has  been  par 
tially  completed  by  the  city.  The  construction  of  this  plant 
will  render  cheap  power  available  for  pumping  purposes, 
electric  light  and  power  services,  the  street  railway  and  also 
for  the  various  mills  and  power  users  within  tlie  city.  An 
Ottawa  syndicate  is  at  present  in  negotiation  with  the  city  to 
install  a  complete  street  railway  system  at  an  estimated  cost 
of  $250,000.  In  the  event  of  satisfactory  arrangements  being 
made  it  is  expected  that  work  will  start  this  summer  and  thai 
six  miles  of  railway  will  be  in  operation  before  the  end  of  the 
year. 

Regina,  Sask. 

The  capital  city  of  Saskatchewan  was  incorporated  as  a 
town  in  1883  and  as  a  city  just  twenty  years  later.  The  in- 
crease of  population  in  recent  years  has  been  on  the  same 
spectacular  scale  as  at  Saskatoon,  the  figures  for  1914  and  1909 
being  50,000  and  12,000  respectively.  The  net  assessment  in 
1909  was,  roughly,  $12,000,000,  as  compared  with  $73,000,000 
to-day.  The  1914  tax  rate  is  estimated  at  16  mills,  the  build- 
ing expenditure  at  $4,000,000  and  the  municipal  engineerinj; 
work  at  $2,500,000.  In  1909  the  building  work  was  valued  at 
$750,000  and  the  engineering  work  at  rather  more  than  $300. 
000.  The  roadway  mileage  is  101,  there  being  twenty-si.\ 
miles  of  pavements,  with  the  balance  granolithic  and  plank 
sidewalks.  The  expenditure  on  road  work  this  season  i": 
placed  at  $800,000.  There  are  61  miles  of  sewers  with  5,100 
house  connections.  A  new  separate  system  is  in  operation 
The  method  of  disposal  is  sedimentation  and  filtration.  The 
114  extensions  to  the  sewerage  systems  comprise  two  addi 
tional  filters  at  a  cost  of  $75,000,  twelve  miles  of  domestic 
sewers  at  a  cost  of  $138,000  and  seven  and  one-half  miles  of 
stone  sewers  at  a  cost  of  $170,000.  The  garbage  is  collected 
by  the  City  Scavenging  Department  and  transferred  from  a 
central  refuse  station  over- the  street  railway  to  an  incinerat- 
ing plant  of  110  tons  capacity.  The  city's  water  supply  is 
from  the  Boggy  Creek  watershed.  The  city  has  one  S-millioii 
gallon  reservoir,  one  18-in.  and  one  10-in.  supply  main,  an(i 
59  miles  of  distributing  mains.  This  season  the  water  system 
is  to  be  extended  by  thirteen  miles  of  distributing  mains,  es- 
timated to  cost  $120,000,  while  sewer  and  water  connections 
and  water  meters  will  involve  another  $360,000.  The  electric 
light  system  is  to  be  enlarged  by  line  extensions,  apparatu.?. 
■  buildings,  etc.,  at  a  cost  of  $400,000. 

Saskatoon,  Sask. 

Saskatoon  is  one  of  the  whirlwind  ,cities  of  the  west,  it 
having  received  its  city  charter  in  1906  only  three  years  after 
its  incorporation  as  a  town.  Its  population  of  7.500  in  1909 
has  now  increased  to  30.000.  Following  are  further  compara- 
tive returns  in  round  figures:  assessment,  1909,  $8,000,000; 
1914,  $54,000,000;  value  of  building  construction,  1909.  $1,000,- 
000,  1914  (estimated),  $2,300,000;  value  of  municipal  engineer- 
ing work.  1909,  $423,000;  1914  (estimated),  $634,000.  The 
1914  tax  rate  is  estimated  at  17^4  mills.  The  roadway  mileag  ■ 
is  58.63,  made  up  as  follows: — graded  earth  roads.  53;  bitu- 
lithic  pavement,  2.63;  street  asphalt,  1.41;  sandstone  block, 
.82;  asphaltic  concrete,  .54;  wood  block,  .23.  The  1914  ex- 
penditure on  road  work  is  placed  at  $50,000.  The  city  is  sit- 
uated on  the  banks  of  the  South  Saskatchewan  River,  along 
the  north  shore  of  which  an  intercepting  sewer,  3  ft.  by  6  ft. 
in  diameter,  has  just  been  completed.  This  sewer  intercept:^ 
all  the  sewer  outlets  in  the  city,  with  24-in.  inverted  syphon 
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and  another  24-in.  pipe  line  under  the  river,  the  hitter  to  be 
pumped.  These  two  pipe-lines  carry  the  sewage  across  the 
river  to  the  main  interceptor,  which  will  carry  all  the  city's 
sewage  to  a  point  below  the  city  where  a  disposal  plant  is  to 
be  constructed  in  the  near  future.  The  extensions  planned 
this  season  comprise  storm  and  sanitary  sewers  at  a  cost  of 
$100,000.  The  garbage  is  collected  by  teams  and  burned  in  an 
open  field.  An  incinerator  plant  is  contemplated.  The  water 
is  brought  from  the  South  Saskatchewan  iiiver  through  a  3.")- 
in.  cast  iron  intake  pipe  and  a  13-in.  intake  pipe  into  a  shore 
well,  from  which  it  is  raised  by  centrifugal  pumps  into  a  sedi- 
mentation basin.  From  this  basin  it  flows  by  gravity  to  the 
filtration  building,  where  it  is  purified  in  a  plant  constructed 
by  the  Roberts  Filter  Company,  of  Philadelphia.  After  fil- 
tration it  flows  to  the  pumping  station  and  is  forced  into  the 
distribution  system  by  electrically-driven,  centrifugal  pumps. 
The  extensions  planned  this  season  comprise  a  sedimenta- 
tion basin,  estimated  to  cost  $60,000.  Of  the  interesting  work 
under  contract  special  mention  must  be  made  of  a  reinforced 
concrete  arch  bridge  1,343  ft.  long,  the  cost  of  which  will  be 
in  the  neighborhood  of  $500,000.  The  construction  is  com- 
posed of  ten  arch  spans  varying  from  25  ft.  to  150  ft.  Exten- 
sions to  the  electric  lighting  system  planned  this  season  in- 
volve an  outlay  of  $200,000. 

Weyburn,  Sask. 

Incorporated  as  a  town  in  1903  and  as  a  city  in  1913,  Wey- 
burn has  a  population  of  5,500.  as  compared  with  1,100  in  1909. 
The  assessment  to-day  is  roughly  $10,000,000.  In  1909  it  was 
one  and  one-quarter  millions.  Little  has  been  done  in  the 
way  of  road  work,  but  this  year  there  will  be  an  expenditure 
of  $5,000  and  an  equal  ainount  on  concrete  sidewalks.  The 
sewers  carry  domestic  sewage  only  and  drain  to  an  ejector 
station  near  the  power  house,  where  the  sewage  is  pumped  to 
the  disposal  wori;s  one  mile  distant.  The  sewage  is  passed 
through  sedimentation  tanks,  filtered,  and  the  effluent  disin- 
fected before  being  discharged  into  the  Souris  River.  The 
sewerage  extensions  for  1914  will  cost  $32,000,  made  up  as  fol- 
lows:— sewage  filter,  $15,000;  street  sewers,  $15,000,  and  house 
connections,  $3,000.  Garbage  is  collected  weekly  by  city 
teams  and  burned  on  a  nuisance  ground.  Water  is  collecte(l 
in  wells  and  pumped  to  a  water  tower  in  the  city.  The  water- 
works extensions  planned  involve  an  expenditure  of  $40,000. 
and  are  as  follows: — collecting  gallery  at  wells,  $30,000;  street 
mains,  $7,000;  house  connections,  $3,000.  Extensions  to  the 
electric  light  system  will  be  made  at  a  cost  of  $20,000. 

Yorkton,  Sask. 

This  town  received  its  charter  in  1900.  Nine  years  later  it 
had  a  population  of  about  1,250,  which  has  grown  to  nearly 
G.OOO.  Last  season's  assessment  was  roughly  $8,000,000  as 
compared  with  $1,300,000  in  1909.  The  tax  rate  for  1913  was 
17  mills.  The  estimated  expenditure  on  municipal  engineering 
work  this  year  is  $375,000,  this  comparing  with  an  outlay  of 
$40,000  for  1909.  There  are  twenty  miles  of  gravel  road- 
ways. The  sum  of  $4,000  will  be  expended  on  road  work  this 
season.  There  are  nine  miles  of  sewers.  The  disposal  works 
consist  of  a  sedimentation  basin  and  Stoddart  trays.  This 
season's  extensions  comprise  the  completion  of  the  outflow 
sewer,  42-in.  in  diameter  and  5,600  ft.  long,  at  a  cost  of  $40,000. 
The  garbage  is  deposited  on  a  dump.  The  water  supply  is 
obtained  from  wells  55  ft.  deep.  There  are  eight  and  one- 
half  miles  of  water  mains.  The  installation  of  a  new  water 
supply  from  York  Lake,  four  miles  distant,  is  under  con- 
sideration, the  work  involving  an  expenditure  of  $100,000. 
Tlie  electric  light  system  is  to  be  extended  at  a  cost  of  $200, 
000,  details  being  as  follows: — new  power  house;  1,000  h.p. 
Diesel  combined  units  and  ornamental  tungsten  standards; 
pole  line  extensions. 

(For  Part  III— Towns  and  Cities  of  Alberta  and 
British  Columbia— see  next  issue.) 


Mr.  Wilfrid  Hollingworth,  Deputy  City 
Engineer  of  Hamilton 

Mr.  Wilfrid  Hollingworth,  A.  M.  Can.  Soc.  C.  E.,  whose 
article  on  the  Hamilton  waterworks  was  an  interesting  fea- 
ture of  our  last  issue,  is  deputy  city  engineer  of  Hamilton,  a 
irosition  to  which  he  was  appointed  in  1911.  Mr.  Holling- 
worth hails  from  Lincoln,  Eng.,  where  he  received  his  pro- 
fessional training  in  the  tecTinical  schools  of  that  city  and  in  a 
four  years'  apprenticeship  to  Mr.  R.  A.  MacBriar,  city  engi- 
neer of  Lincoln.  Upon  the  completion  of  his  apprenticeship 
he  was  appointed  Resident  Engineer  on  sewage  disposal 
works  in  Gloucester,  an  extensive  undertaking  which  com- 
prised five  separate  plants  on  the  Cameron  system  and  fifteen 
miles  of  main  sewers.  Mr.  Hollingworth  left  the  Old  World 
for  the  New  in  1904  and  coming  to  Toronto  made  connec- 
tions with  his  profession  as  engineer  in  charge  of  the  design 
and  construction  of  a  small  hydro-electric  plant  for  the  Erin- 
dale  Power  Companyi  In  1905  he  was  appointed  assistan; 
engineer  under  Mr.  C.  H.  Rust,  and  had  charge  of  various 
municipal  works,  including  the  Woodbine  sewage  disposal 
plant  and  other  special  works.  In  1008  he  was  placed  in 
charge  of  the  construction  of  the  Toronto  main  drainage  sys- 


Mr.  W.  Hollingworth. 

tem,  for  which  the  sum  of  $2,400,000  had  been  appropriated. 
He  remained  in  the  service  of  the  city  of  Toronto  in  the  above 
capacity  until  1911  when  he  succeeded  to  his  present  office  in 
Hamilton  under  City  Engineer  Macallum.  Mr.  Hollingworth 
is  well  and  favorab^y  known  in  his  profession  among  th:: 
younger  and  more  aggressive  set.  He  takes  a  keen  interest 
in  Society  work. 


At  Lethbridge,  .Alta.,  a  new  English  church,  hall  and 
rectory  are  to  be  erected  at  a  cost  of  $150,000.  The  archi- 
tects are  Messrs.  Clemesha  &  Portnall,  of  Regina. 


The  extent  of  local  improvements  in  the  various  muni- 
cipalities in  Saskatchewan  is  shown  by  the  fact  that  during 
the  four  months  of  existence  of  the  Saskatchewan  Local 
Government  Board,  debentures  for  $5,540,752  were  authorized. 
Of  that  amount,  school  districts  received  authorization  to 
issue  debentures  amounting  to  $689,225;  rural  telephone  com-^ 
panics,  $361,400;  rural  municipalities,  $6,000;  towns,  $289,400; 
villages,  $8,900,  and  cities,  $4,185,827.  Almost  half  the  de- 
bentures being  issued  by  the  seven  cities  of  Saskatchewan 
are  those  providing  for  local  improvement  works  at  Regina. 
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The  Artistic  Possibilities  of  Bonds  and 
Mortars  in  Brickwork* 


(Registered  in  accordance  with  the  Copyright  Act.) 
Part  I. 


BRK'K  walls  offer  more  varied  architectural  pos- 
sibilities than  they  usually  receive  credit  for, 
either  from  the  architect  or  the  builder,  and  in 
no  respect  is  this  more  apparent  than  in  lack 
of  knowledge  appertaining  to  the  skilled  use  of  bonds 
and  mortars.  There  are  many  good  architects  and 
many  good  builders  who  have  yet  to  learn  that  bonds 
and  mortars  do  not  concern  merely  the  dull  prosaic 
mechanics  of  cementing  bricks  together  and  building 
them  into  a  solid  wall,  but  that  treated  intelligently  in 
connection  with  the  textures  and  colors  of  the  bricks 
themselves,  they  offer  the  most  flattering  artistic  op- 
portunities. Let  the  designer  in  brickwork  but  know 
what  his  building  is  to  be  and  where  it  is  to  be — a 
modest  or  a  pretentious  dwelling  .in  town  or  country, 
a  great  block  in  the  metropolis,  or  a  store  in  the  vil- 
lage street,  a  city  hall,  a  school  of  learning,  or  a  temple 
of  worship — and  he  has  within  his  hands  the  fine  warp 
and  woof  of  bonds  offering  their  patterns,  and  of  mor- 
tars showing  their  interlacing  lines  of  color,  with 
which  to  weave  the  fitting  garments  of  habitation  for 
man.    . 

Design  in  brickwork  is  based  on  an  accurate  know- 
ledge of  the  mechanical  processes  of  the  bond.  Bond 
may  be  defined  as  the  method  by  which  each  brick  in 
the  wall  is  so  placed  that  the  entire  wall,  by  the  over- 
lapping of  the  individual  bricks  upon  each  other  forms 
one  solid  mass  throughout  its  length  and  breadth.  The 
bricks  laid  with  the  length  of  the  wall,  or  the  stretchers 
as  they  are  called,  secure  by  their  overlap  longitudinal 
bonding  strength,  while  those  laid  across  the  width  of 
the  wall,  or  the  headers,  bond  the  wall  transversely. 

As  a  pure  running  bond,  or  one  made  up  entirely 
of  stretchers,  provides  only  for  longitudinal  strength, 
we  may  be  justified  in  saying  that  all  structurally 
sound  brickwork  is  based  on  either  one  of  two  methods 
of  bonding,  both  of  which  systematically  include  head- 
ers with  the  stretchers  throughout  the  courses.  The 
first  is  kn<iwn  as  English  bond,  and  consists  of  alter- 
nating courses  of  headers  and  stretchers ;  the  second 
is  the  Flemish  bond,  consisting  of  alternating  headers 
and  stretchers  in  every  course,  so  arranged  that  the 
headers  and  stretchers  in  every  other  course,  respec- 
tively, appear  in  vertical  lines.  All  ornamental  bonds 
are  simply  variations  of  these  two  fundamental  forms. 
It  is  essential,  however,  that  the  designer  of  orna- 
mental brickwork  should  be  cautioned  not  to  confuse 
bond  and  pattern.  Bond  refers  primarily  to  the  ar- 
rangement of  the  bricks  as  they  overlap  e'ach  other 
from  course  to  course.  It  is  true,  bond  may  be  fre- 
quently used  to  make  various  patterns  by  this  arrange- 
ment ;  but,  in  the  strict  sense  of  the  term,  pattern  refers 
to  the  change,  or  the  varied  arrangement,  of  the  brick 
texture  or  color  used  in  the  facing;  so  that  in  this 
way  it  may  be  possible  to  secure  many  patterns  in 
identicallj'  the  same  bond.  Pattern  may  also  be  pro- 
duced by  the  handling  of  the  mortar  joint,  or  by  the 
projection  or  recession  of  certain  bricks  from  the  plane 

*  By  the  kind  co-operation  of  The  HydrauUc-Pre8f<  Bricic  Company,  SU 
Louis.  Mo. 


of  the  wall — a  form  of  pattern  used  especially  in  the 
Moorish  and  Spanish  brickwork. 

Running  or  stretcher  bond  (diagram  I)  consists  en- 
tirely of  stretchers  overlapping  each  other  one  half 
brick,  that  is,  breaking  joint  evenly,  with  the  vertical 
joints  in  alternate  courses  forming  perpendicular  lines. 
Obviously  lacking  inherent  transverse  strength,  this 
bond  is  suitable  for  use  in  wall  facing  only,  which 
must  be  tied  to  the  backing  by  .some  artificial  means. 
'Fhe  questionable  practice  of  using  metal  wall  ties  and 
the  method  of  clipping  the  interior  corners  of  the  facing 
brick  to  permit  the  insertion  of  diagonal  headers  intn 
the  backing  are  illustrated  in  diagram  2 ;  so  also  is  the 
occasional  use  of  a  bonding  brick,  made  of  double 
width  for  this  special  purpose.  To  remedy  the  trans- 
verse weakness  of  this  bond,  a  header — sometimes  u 
Flemish — course  is  introduced  at  regular  intervals, 
generally  every  sixth  or  eighth  course,  resulting  in 
what  is  known  as  common  bond  (diagram  3  shown 
with  three  intervening  courses),  which  affords  a  per- 
fectly satisfactory  bonding  strength  in  the  wall  trans- 
versely as  well  as  longitudinally.  Another  form  of  run- 
ning bond  is  given  in  diagram  4.  Here  the  .stretcher^ 
overlap  only  a  quarter  brick,  or  are  crossed  one-haU 
instead  of  being  wholly  crossed  as  in  diagram  1.  This 
bond  is  very  rarely  used  for  any  large  surface,  but  fre- 
quently occurs  in  two  or  three  courses  separated  by  a 
Flemish  or  a  header  course,  approaching  in  its  nature 
the  common  bond. 

Diagram  5  shows  a  running  header  bond  worked 
l>y  the  brick  texture  or  color  as  a  zigzag.  In  diagram  6 
we  have  headers  laid  without  any  bond  at  all  in  ver- 
tical lines,  producing  a  reticulated  appearance  and 
forming  what  is  known  as  checker-board  bond.  Al- 
though it  is  sometimes  used  in  wall  surfaces,  it  is 
merely  ornamental  and  does  not  strictly  come  under 
the  definition  of  bond.  It  should  properly  be  used 
only  in  panels  or  contained  areas. 

English  bond  (diagram  7)  already  mentioned  as 
one  of  the  two  basic  methods  of  bonding,  consists  of 
alternating  courses  of  headers  and  stretchers,  with 
headers  centered  on  the  stretchers  which  lie  in  vertical 
lines.  The  tinting  of  the  diagram  shows  two  possible 
patterns  which  may  be  obtained  by  change  in  color  or 
texture  of  the  brick.  English  bond  presents  serious 
practical  difficulties  in  case  two  headers  with  the  mor- 
tar joint,  as  may  frequentlj'  happen,  occupy  a  greater 
space  than  the  length  of  the  stretcher,  thus  making  ii 
exceedingly  difficult  to  secure  the  desired  alignment  in 
the  vertical  joints. 

luiglish  cross  bond  (diagram  8)  referred  to  by  some 
builders  as  Dutch  or  Dutch  cross  bond,  is  a  modifica- 
tion of  English  bond  in  which  the  stretchers  are 
crossed ;  that  is,  break  joint  evenly  in  the  successive 
stretcher  courses.  The  same  practical  difficulty  ap- 
plies to  this  as  to  English  bond.  Diagrams  7  and  8  are 
drawn  so  as  to  show  two  headers  with  the  joint  as  be- 
ing exactly  equal  in  length  to  the  stretcher.  Diagram 
8  shows  two  pattern  arrangements  which  may  be  made 
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Diagram  9. 

in  English  cross  bond,  dependent  upon  handling  color 
or  texture. 

Flemish  bond  (diagram  9)  already  mentioned  as 
the  second  basic  method  of  bonding,  consists  of  alter- 
nating headers  and  stretchers  in  all  the  courses  of  the 
wall,  and  these  are  known  as  ]'"lemish  courses.  There 
are  two  legitimate  methods  of  starting  the  corner  in 
this  bond,  both  of  which  are  frequently  used  on  the 
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Diagram  10. 

never,  e.\cept  under  the  most  pressing  necessity  of  pat- 
tern requirements,  be  i)ermitted  to  take  the  corner.  Its 
best  position  is  next  the  corner  brick,  as  seen  in  the 
left-hand  edge  of  the  diagram. 

Flemish  bond  may  be  modified  by  doubling  the 
stretchers  in  every  course  (diagram  10)  and  centering 
the  headers  <n'er  the  stretcher  joints,  which  are  always 
concealed  or  "blind" — in  this  particular  alone  differing 


Diagram  11. 

same  work.  Tlie  left  end  of  the  diagram  shows  the 
use  of  a  quarter-brick,  or  "queen"  closer,  known  as 
the  "clip."  The  right  end  shows  the  use  of  the  three- 
quarter  brick,  or  "king"  closer.  There  should  be  no 
variation  in  color,  however,  between  the  clip  as  shown 
on  the  left-hand  edge  and  the  general  wall  color  of  the 
course.  Pattern  in  this  bond  should  be  made  only  by 
the  headers.     The  closer  at  the  corners  should  never 
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from  a  double-stretcher  garden  wall  bond  (see  under 
diagram  16). 

!•  lemish  bond  with  its  variations  is  the  basis  of  most 
pattern  bond,  which  largely  depends  upon  crossing  the 
simple  I-'lemish  bond  by  first  introducing  variously 
crossed  stretcher  courses  between  the  Flemish  courses 
and  then  shifting  the  Flemish  header  in  one  of  several 
different  ways,  or  allowing  it  to  remain  in  a  vertical 


Diagram!  13. 


Diagram  14. 


be  included  as  part  of  the  pattern.  It  should  be  stated 
in  passing  that  the  brick  designer  must  exercise  great 
care  in  the  use  of  his  quarter-brick  closer  or  clip  in 
beginning  or  ending  his  courses  at  corners  or  edges  of 
openings.  He  may  without  scruple  begin  or  end  his 
course  with  a  three-quarter  brick  if  necessary,  but  in 
case  the  clip  is  needed  to  complete  the  bond,  it  should 


line. 

Thus  in  diagram  11  we  have  the  simplest  form  of 
Flemish  cross  bond  which  consists  of  alternating 
Flemish  and  stretcher  courses  with  the  headers  in  ver- 
tical lines  and  the  stretcher  courses  C4"ossed.  In  dia- 
gram 12  we  have  the  same  arrangement  of  crossed 
stretcher  crosses,  but  the  Flemish  header  departs  from 
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the  vertical  line  by  being  shifted  back  and  forth  its 
width.  This  bond  is  the  beginning  of  all  diagonal 
pattern  bonds,  which  owe  their  variation  chietiy  to 
tJie  number  and  treatment  of  intervening  stretcher 
courses,  and  to  the  way  in  which  the  header  is  shifted. 
In  diagram  13  a  Flemish  course  alternates  with  two 
stretcher  courses  which  have  an  overlap  of  a  quarter 
brick  and  reverse  the  diagonal  direction  of  their  verti- 
cal joints  after  every  Flemish  course,  while  the  header 
is  shifted  back  and  forth  three-quarters  of  a  brick. 

Diagram  14  represents  a  bond  in  which  J'lemish 
courses  alternate  with  groups  of  three  stretcher 
courses.  This  is  a  very  satisfactory  bond  for  average 
brickwork,  as  the  headers  are  frequent  enough  to  tic 
sufficiently  the  facing  to  the  backing  brick,  and  the 
work  can  easily  be  laid  out  so  as  to  fit  average  l)u'ilding 
conditions  without  serious  trouble  (see  under  diagram 
4  and  diagram  3).  Diagram  15  shows  a  Flemish  spiral 
bond,  having  the  Flemish  courses*  laid  out  so  that  the 
headers  break  joint  over  each  other  and  form  diagona'i 
bands  on  the  face  of  the  wall- — a  bond  that  is  frequent- 
ly used  for  stair-towers  and  chimneys. 

In  diagram  16  we  have  garden  wall  bond,  which  win 
originally  used  in  eight-inch  garden  walls.  Its  value 
lies  in  its  longitudinal  strength,  with  sufficient  trans- 
verse bonding  secured  by  a  symmetrical  placing  of  the 
headers.  By  this  arrangement  a  wall  is  laid  in  which 
both  faces  present  a  like  bond  surface.  The  diagram 
shows  the  original  form  of  this  bond,  consisting  pro- 
perly of  three  stretchers  alternating  with  a  header  in 


each  course,  although  it  is  sometimes  laid  with  two 
stretchers  and  a  header — then  designated  as  double- 
stretciier  garden  wall  bond — in  which  case  it  forms  the 
basis  of  double-stretcher  l'"lemish  bond,  as  given  in 
diagram  10.  (iarden  wall  bond  may  also  be  laid  with 
four  or  even  five  stretchers  between  the  header. 

Diagram  17  is  a  representation  of  garden  wall  cross 
bond,  which  consists  of  garden  wall  courses  alternating 


Diagram  17. 

with  stretcher  courses  crossed.     ( )ne  form,  ni  pattern 
frequently  used  in  this  bond  is  indicated. 

Bond  Pattern  Units 

Diagram  18  reiiresents  tli(^  \arious  units  upon 
which  diagonal  bonds  are  based.  Beginning  with  unit 
I,  which  is  composed  of  a  stretcher  with  a  header  cen 
tered  above  and  below  it,  each  succeeding  unit  is 
formed  by  extending  every  course  of  the  i)receding 
unit  the  width  of  a  header,  always  centering  the 
courses  on  the  middle  course  regarded  as  the  horizor.- 
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tal  axis  of  the  unit,  and  terminating  the  whole  above 
and  below  by  a  header. 

As  a  result  the  units,  however  far  they  may  be  car- 
ried out,  always  present  exact  mathematical  propor- 
tions and  bear  a  definite  relation  to  each  other.  The 
serial  number  of  any  particular  unit  may  at  once  be 
known  by  subtracting  one  from  its  number  of  courses 
and  dividing  by  two;  or,  more  simply,  by  counting  the 
number  of  courses  either  above  or  below  the  horizon- 
tal axis.  Conversely,  the  number  of  courses  in  any 
given  unit  may  be  known  by  doubling  its  serial  num- 
ber and  adding  one.  Thus  if  we  discovered  in  a  brick 
wall  a  unit  of  nineteen  courses,  nine  courses  on  either 
side  of  the  horizontal  axis,  \\e  should  know  that  it  was 
unit  IX ;  or  if  we  wished  to  use  unit  IX,  we  should  al- 
ways be  obliged  to  have  space  for  nineteen  courses ; 
and  so  on. 

It  is  interesting  to  note  further  that  the  units  may 
also  be  recognized  by  their  horizontal  axes,  which  in 
odd-numbered  units  are  always  composed  entirely  of 
stretchers,  while  in  even-numbered  units  they  always 
carry  one,  and  only  one,  header,  set  as  near  their  center 
as  possible.  The  serial  number  of  an  even-numbered 
unit  is  double  the  number  of  stretchers  in  its  axis,  while 
that  of  an  odd-numbered  unit  is  one  less  than  double 
the  number  of  its  axial  stretchers.  Thus  if  we  see  a 
unit  with  a  horizontal  axis  of  four  stretchers  only,  we 
may  be  sure  that  it  is  odd-numbered  unit  VII ;  but  if  it 
have  four  stretchers  and  a  header,  we  know  that  it  is 
the  even-numbered  unit  VIII. 

With  unit  IV  there  begin  to  appear  units  within 
units.  While  the  header,  crossed  by  vertical  stretcher 
joints,  which  appears  at  the  center  of  Unit  IV  is  not 
strictly  a  unit  in  our  sense  of  the  term,  it  is  neverthe- 
less the  primary  unit  of  all,  as  the  smallest  normal  ele- 
ment in  brickwork.  Unit  I  clearly  comes  to  view  as  the 
center  of  unit  V;  unit  II  appears  in  VI;  unit  III  hi 
VII;  and  so  on.  It  is  by  the  treatment  ol  these  units, 
each  of  which  in  itself  is  a  bond  pattern,  that  various 
patterns  may  be  worked  out  on  the  surface  of  the  wall 
by  the  proper  handling  of  the  color  tones  and  textures 
in  the  brick,  or  of  the  mortar  joints. 

The  units  may  be  made  to  join,  or  "butt,"  each  otlier 
vertically  and  horizontally ;  or  they  may.  be  separated 
by  introducing  between  them  one  or  more  courses 
above  and  below,  or  variously  arranged  rows  of  brick 
in  a  general  vertical  direction  on  the  side,  as  may  be 
seen  in  the  following  diagrams.  When  separated,  the 
units  are  said  to  be  surrounded  by  horizontal  and  ver- 
tical borders.  And  much  of  the  artistic  value  of  the 
pattern  will  depend  upon  the  skill  and  taste  with  which 
these  borders  are  worked  out. 

The  designer  in  brickwork  is  urged  to  remember 
that  the  use  of  pattern  bonds  requires  him  to  pay  the 
strictest  and  most  thoughtful  attention  to  the  beginn- 
ing and  ending  of  the  pattern,  either  at  the  bottom  or 
top  of  the  structure,  or  on  piers  as  they  occur  separate- 
ly or  betw/een  windows.  He  must  first  decide  on  a  unit 
which  is  suitable  to  the  size  of  the  panel  to  be  covered 
and  then  exactly  center  it  upon  the  panel,  so  that  his 
pattern  may  end  in  a  symmetrical  manner,  both  later- 
ally and  vertically.  In  order  to  secure  vertical  sym- 
metry the  panel  must  always  have  an  odd  number  of 
courses,  that  is,  an  even  number  on  each  side  of  the 
median  line. 

Bond  Units  in  Pattern 

The  accompanying  diagrams  offer  a  few  sugges- 
tions of  the  way  to  handle  the  units,  and  to  treat  the 
color  tons  and  textures  of  the  brick  in  designing  pat- 
terns. 
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Diagram  26. 


Diagrams  19,  20  and  21  are  readily  seen  to  be  ex- 
amples of  unit  I,  which,  if  brought  out  in  the  design, 
always  presents  the  appearance  of  a  St.  George's  or 
Greek  cross.  Diagram  19  is,  in  bond,  identical  with 
diagram  8,  or  English  cross  bond,  and  differs  from  it 
only  by  the  treatment  of  the  colors  in  the  brick,  so  ar- 
ranged as  to  veil  the  definition  of  the  units.  By  com- 
paring the  two,  it  will  be  seen  what  difterent  patterns 
can  be  woven  into  the  same  bond.  Diagram  20  is  a  sort 
of  garden  wall  bond  with  the  units  and  certain  headers 
in  vertical  lines  brought  out  by  heightened  tones  in  the 
color  or  texture  of  the  brick.  In  diagram  21,  consist- 
ing of  alternating  crossed  stretcher  and  garden  wall 
courses,  the  unit  is  also  highly  accentuated  and  sur- 
rounded by  a  vertical  and  horizontal  border,  but  is  ac- 
companied by  a  vertical  zigzag  of  stretchers  instead  of 
a  vertical  line  of  headers. 

In  diagrams  22,  23  and  24  are  shown  varied  treat- 
ments of  unit  II.  Diagram  22,  which  is  a  modification 
of  Flemish  bond  as  seen  in  diagram  9,  presents  a  wall 
surface  composed  entirely  of  these  units  completely 
dove-tailed.  Here  we  have  an  excellent  illustration  of 
the  distinction  between  bond  units,  as  such,  and  pat- 
tern. The  bond  inevitably  works  out  the  bond  units, 
and  these  may  be  of  uniform  color  or  texture  through- 
out the  wall ;  or,  as  here,  brought  out  by  color  or  tex- 
ture treatment  into  distinct  pattern  units,  which  buti 
horizontally  and  are  separated  vertically  hv  a  header- 
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stretcher  border.  Diagram  23  is  a  garden  wall  bond 
with  the  units  in  vertical  lines ;  while  diagram  24  is  a 
double-stretcher  garden  wall  bond  with  the  units  in 
diagonal  lines.  In  both  there  is  a  horizontal  and  ver- 
tical stretcher  border  about  the  units. 

Diagrams  25,  26,  27  and  28  present  a  variety  of  de- 
sign based  on  unit  III.  Diagram  25  shows  a  bond  of 
stretcher  courses,  crossed,  alternating  with  courses  of 
two  headers  and  a  stretcher,  in  which  the  bond  and 
pattern  units  have  the  same  dovetailed  arrangement 
as  in  diagram  22.  Diagram  26  is  the  same  bond  as  the 
preceding  except  that  every  sixth  course  Is  entirely  of 
headers,  flanked  by  uncrossed  stretchers.  Here,  as  be- 
fore, the  pattern  units  butt  horizontally  but,  instead  of 
lying  vertically  separated  by  a  stretcher  course,  are  set 
in  dovetail  fashion  and  separated  vertically  by  a  zig- 
zag line  of  stretchers  and  headers. 

Diagram  27  presents  a  very  mixed  bond  in  which 
Flemish  and  stretcher  courses  are  intermingled  regu- 
larly with  courses  of  alternating  stretchers  and  four- 
header  groups.  The  units,  deeply  dovetailed,  are  separ- 
ated horizontally  by  header  and  vertically  by  stretcher 
borders;  and  it  is  interesting  to  note  that  the  stretcher 
courses  are  so  set  as  to  form  the  axial  line  of  one  hori- 


Diagram  34. 


zontal  row  of  units  while  serving  as  the  horizontal 
borders  of  the  next  row  of  units.  The  pattern  in  dia- 
gram 28,  worked  on  a  bond  of  alternating  Flemish 
courses  and  stretcher  courses,  crossed,  shows  the  units 
separated  by  vertical  and  horizontal  stretcher  .^orders 
that  sweep  in  great  interlaced  diagonal  bands  'tip  and 
down  the  surface  of  the  wall. 

Nothing  could  show  better  than  this  diagram  how 
really  simple  is  the  secret  of  working  out  these  seem- 
ingly complex  figures.  Once  having  crossed  tlie  alter 
nating  stretcher  courses,  that  is,  shifted  them^  half  a 
brick  each  time,  it  is  only  a  matter  of  attending  to  the 
method  of  shifting  the  Flemish  courses  by  watching 
the  movement  of  the  header.  Beginning  for  conveni- 
ence with  the  fourth  course,  because  in  this  diagram 
the  first  full  unit  begins  there,  it  is  seen  that  the  headc 
shifts  its  own  width  three  times  to  the  right  and  then 
three  times  to  the  left,  and  so  on  up  the  entire  wail. 
It  will  also  be  seen  that  the  headers  re.st  alternately  on 
stretchers  and  stretcher  cross-joints,  and  that,  with  all 
the  shifting,  they  never  depart  from  this  original  posi- 
tion. 

Digrams  29,  30,  31,  32  and  33  furnish  beautiful  ex- 
amples of  unitTV.     Diagram  29  is  a  double-stretcher 


garden  wall  bond  showing  the  same  arrangement  of 
units  as  in  diagram  25.  And  yet  aside  from  the  differ- 
ence in  the  size  of  the  units  employed,  there  is  a  strik 
ing  difference  in  their  appearance  when  viewed  in  their 
relation  to  the  texture  of  the  whole  wall  surface.  In  the 
first  instance,  the  smaller  units,  with  but  one  distinction 
of  color,  are  woven  together  into  a  compact  wall  tex- 
ture. In  the  second,  the  larger  units,  which  would  be 
too  heavy  if  thus  left  solid  masses  of  .color,  are  enliven- 
ed by  luminous  points  in  their  centers,  the  dark  spots 
giving  as  much  life  to  the  light  units  as  the  light  spots 
do  to  the  dark  units.  Thus  the  wall  is  interlaced  as  a 
beautiful  fabric  and  presents  the  appearance  of  light 
ness  and  vivacity. 

Diagram  30  shows  a  garden  wall  bond  with  the 
unit  set  in  dovetailed  fashion  but  surrounded  by  a 
stretcher  border. 

Diagram  31,  a  four-stretcher  garden  wall  bond,  has 
the  units  more  deeply  dovetailed  than  they  are  in  dia- 
gram 30,  resulting  in  their  being  thrust  apart  horizon- 
tally by  two  stretchers  instead  of  one.  They  also  show 
a  horizontal  and  vertical  stretcher  border,  and  are 
much  enhanced  in  value  by  the  bright  spot  in  their 
centers.     Diagram  32,  a  very  mixed  bond,  shows  the 
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dovetailed  units  separated  by  header  borders  which 
form  interlacing  diagonal  lines  on  the  surface  of  the 
wall ;  while  diagram  33,  also  a  very  mixed  bond,  pre- 
sents in  like  manner  the  units  surrounded  by  headers 
but  widely  separated  by  double-stretcher  borders.  By 
a  little  study,  both  the  diagrams  last  named  may  be 
seen  as  presenting  unit  VI — merely  outlined  by  the 
headers — enclosing  unit  IV.  In  the  one  case,  the  units 
overlap  both  vertically  and  horizontally ;  in  the  other, 
they  stand  out  quite  alone. 

Diagram  34,  a  mixed  bond,  shows  unit  V.  Here  the 
units,  holding  in  their  centers  Unit  I,  are  set  in  exactly 
diagonal  lines  and  bordered  vertically  and  horizontally 
by  stretchers ;  while  diagram  35  presents  a  four- 
stretcher  garden  wall  bond  on  which  is  designed  unit 
VIII,  containing  unit  IV,  distinguished  from  each 
other  by  color  tone.  The  dovetailed  units  are  separated 
by  a  horizontally  zigzag  line  of  stretchers. 

Diagram  36,  on  the  left  side,  worked  on  a  bond  of 
alternating  double-stretcher  garden  wall  and  stretcher 
courses,  crossed,  presents  an  appearance  similar  to  that 
of  diagram  35,  but  does  so  by  the  use  of  unit  IX  en- 
closing unit  V,  which  in  turn  bears  at  its  center  unit  I, 
all  of  them  brought  out  by  a  difiference  in  color.  On 
the  right  side,  by  a  change  of  bond,  the  contained  unit 
V  is  made  up  of  unit  I  surrounded  by  like  units. 

In  leaving  this  subject,  it  may  be  well  to  observe 
that  the  choice  of  a  bond  unit  and  the  way  in  which 
such  bond  units  are  to  be  distributed  on  the  wall  sur- 
face, as  well  as  the  manner  of  treating  them  in  color  or 


texture,  are  matters  open  to  the  widest  divergence  of 
individual  tastes.  One  designer  may  be  inclined  to 
strong  contrasts,  while  another  may  treat  them  with 
the  utmost  reserve.  But  in  every  case  the  one  aim 
should  be  to  weave  the  fabric  of  the  wall  in  such  a  way 
as  to  make  evident  its  fitness  both  to  the  nature  of  the 
structure  and  to  its  surroundings,  natural  and  artificial. 

The  subject  of  bond,  however,  can  hardly  be  dis- 
missed without  a  word,  and  a  diagram  or  two,  on  pav 
ing  or  panelling  bonds.    They  may  be  illustrated  in  a 
few  typical  forms. 

Diagrams  A  and  B  show  a  herring-bone  pattern 
which  may  be  laid  with  the  brick  flat  or  on  edge.  Dia- 
grams C  and  D  represent  a  basket  pattern  in  its  two 
forms,  that  is,  laid  flat  or  on  edge.  Diagram  E  is  a 
basket  pattern  laid  flat  separated  by  borders  laid  on 
edge ;  while  diagram  F  shows  a  basket  pattern  laid  on 
the  edge  separated  by  borders  on  the  flat. 

A  Suggestion 

These  bonds  and  patterns  here  illustrated  are  meant 
to  serve  as  helpful  suggestions  to  the  designer  in  brick- 
work ;  his  ingenuity  and  taste  may  lead  to  any  num- 
ber of  possibilities  along  the  same  line.  While  the 
methods  of  bonding,  when  once  a  bond  is  chosen,  are 
strictly  governed  by  mechanical  rules,  the  pattern 
schemes,  a  few  of  which  have  been  presented  here,  are  a 
matter  for  the  individual  taste  of  the  architect  or  the 
prospective  builder.  The^e  diagrams  are  by  no  means 
intended  to  dictate  what.,ina^-.or-  oiSy  not  be  the  true 
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values  of  color  tones  in  any  given  bond,  what  the 
blendings  of  light  and  shade  or  the  contrasts  of  coloi 
and  texture  in  ■  brickwork,  but  merely  as  suggestive 
hints  for  pattern  design. 

At  the  same  time,  an  underlying  principle  is  involv 
ed  in  what  has  been  thus  suggestively  presented.     Il 
will  be  readily  understood  that  the  smaller  units,  which 


are  worked  into  patterns  of  finer  texture  and  quieter 
shadings,  are  more  appropriate  for  wall  expanses  of 
limited  area,  while  the  bolder  outlines  and  heightened 
contrasts  of  the  larger  figures  are  more. suitable  for 
large  sweeping  wall  surfaces. 

(The  concluding  portion  of  this  article— Part  II — 
will  be  published  in  our  next  issue.) 


A  Symposium  on  Heating  and  Ventilation  and 
Some  Mechanical  Errors  of  Installation 


By  Thomas 

THERE  is,  perhaps,  no  branch  of  engineering 
which  comes  within  the  scope  of  the  archi- 
tect's responsibilities  that  has  been  so  much 
abused,  hampered  and  trifled  with  as  that  of 
heating  in  its  various  forms  of  radiation,  ventilation 
and  domestic  hot  water ;  at  the  same  tinle  there  is  none 
that  is  so  simple  and  assured  of  satisfactory  results  as 
this  particular  portion  of  a  structure  when  properly 
designed  and  installed.  There  is  absolutely  no  mys- 
tery, superstition  or  difficulty  about  the  whole  prob- 
lem if  one  would  consider  for  a  moment  the  natural 
laws  of  gravity  and  the  effect  of  heat. 

Heat  or  heat  losses  are  the  cause  of  action  in  all 
heat  radiating  apparatus,  be  the  medium  steam,  water 
or  air.  If  this  heat  action  is  combated  or  thwarted  by 
an  apparatus  that  is  designed  contrarv  to,  or  prevent- 
ing the  natural  effect  of  the  laws  of  gravitation,  with- 
out the  assistance  of  some  mechanical  device  to  over- 
come this  defect,  there  will  be  trouble,  and  unsatis- 
factory results  will  occur. 

You  will  hear  people,  who  are  not  correctly  in- 
formed in  these  principles,  talk  of  forcing  the  circula- 
tion of  hot  water  or  air  in  this  way  or  that  way ;  such 
.  remarks,  belief  and  suggestions  are  ridiculously  wrong. 
There  is  no  such  thing  as  forcing  the  circulation  of  any 
of  these  elements,  in  any  direction,  in  a  piping  system 
that  is  arranged  contrary  to  the  laws  of  gravity  unless, 
as  I  said  before,  it  is  assisted  by  some  mechanical  de- 
vice in  the  way  of  a  pump,  fan.  air,  steam  or  water 
blast,  or  similar  arrangement  that  will  have  to  be 
maintained  by  power,  especially  brought  in  or  connect- 
ed for  the  purpose. 

As  steam  at  low  pressure  is  the  most  common 
agent,  and  as  direct  radiating  systems  are  the  most 
popular  for  heating  purposes,  we  will  take  that  branch 
up  first  as  a  matter  of  discussion. 

Steam  at  low  pressure  requires  piping  of  a  large 
size  (not  steam  table)  and  so  arranged  that  the  con- 
densed water  and  steam  may  travel  in  the  same  direc- 
tion, as  far  as  possible  and  practical,  and  the  mains  so 
arranged  that  they  will  be  comparatively  dry  at  al! 
times,  and  of  such  dimensions  that  the  difference  in 
pressure  between  the  source  of  supply  and  the  point 
of  return  will  be  so  small  that  a  water  head  of  a  few 
inches  will  overcome  it ;  that  is.  this  condition  is  ab- 
solutely necessary  for  a  successful  gravity  return  sys- 
tem such  as  is  commonly  used  in  dwellings,  apart- 
ments, small  hotels  and  kindred  buildings  that  do  not 
have  a  complete  steam  power  plant  using  high  pres- 
sure steam. 

The  velocities  through  the  main  should  not  exceed 
20  feet,  and  at  the  outside  2.S  feet  per  second  for  the 
steam,  and  for  water  a  maximum  of  6  to  8  feet  per 
second  will  give  satisfactory  results.     If  these  condi- 
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tions  are  changed  and  the  velocities  increased  by  the 
use  of  smaller  pipes,  you  may  expect  trouble,  and  the 
trouble  will  be  with  you  as  long  as  you  live.  There  is 
no  escaping  the  result  in  a  conflict  with  the  law  of 
gravity,  no  more  than  there  is  in  a  conflict  with  other 
laws  of  nature.  New  discoveries  are  being  made  every 
day,  new  schemes  devised,  new  apparatus  invented, 
promoted  and  foisted  upon  the  people  as  a  cure-all  and 
the  last  word  in  all  these  troubles.  If  you  purchase 
the  arrangement  you  are  assured  that  you  will  be  for- 
ever freed  from  the  annoyances  of  a  noisy  heating  sys- 
tem and  the  constant  nagging  of  dissatisfied  clients 
because  of  the  unsatisfactory  condition  of  the  piping. 

By  adopting  some  of  these  modern  mechanical 
schemes  of  improved  valves,  etc.,  some  relief  may  re- 
sult, and  it  often  does,  but  not  any  more  from  the 
adoption  of  the  improved  apparatus  than  from  the  op- 
portunity this  change  affords  a  good  practical  heating 
engineer  or  steam  fitter  to  change  the  system  in  gen- 
eral, so  that  results  would  very  often  be  as  satisfactory 
without  the  improvement  as  with  it ;  but  such  oppor- 
tunity would  never  have  occurred  had  not  the  change 
been  imposed  by  the  placing  of  the  improved  apparatus 
that  receives  a  credit  to  which  it  only  is  indirectly 
entitled.    So  much  for  steam. 

In  the  matter  of  hot  water  for  radiation  or  for  a 
domestic  hot  water  sanitary  service,  the  circulation  is 
usually  controlled  by  the  difference  of  density  due  to 
the  heat  infused  into  the  water  by  conduction,  con- 
vection or  radiation.  The  source  of  heat  matters  little 
as  long  as  the  temperatures  are  acquired.  The  circu- 
lation through  a  system,  unless  accelerated  by  mechan- 
ical means,  depends  entirely  upon  the  law  of  gravita- 
tion, and  the  velocity  of  motion  is  determined  by  the 
law  of  falling  bodies,  counteracted  by  the  friction  in 
the  piping,  bends,  valves,  angles,  etc. 

Now.  it  may  surprise  some  of  you  to  know  that  the 
small  difference  by  expansion  between  the  heights  of  a 
column  of  water  at.  we  will  say,  180  degrees  and  at  160 
degrees  Fahrenheit,  a  difference  of  20  degrees,  is  the 
sole  and  only  influence  that  causes  hot  water  to  circu- 
late in  a  gravity  system.  You  will  realize,  therefore, 
the  importance  of  having  the  piping  of  such  a  size  and 
arranged  in  such  a  manner  as  to  minimize  the  resist- 
ance to  the  flow  of  water  imder  these  influences  so 
that  you  may  reap  the  full  benefit  of  the  coal  or  other 
fuel  used  for  generating  the  heat. 

Heating  systems  and  the  distribution  of  steam  and 
hot  water  for  heating  purposes  in  general  have  so  far 
escaped  the  rigid  rules  laid  down  by  the  local  law 
makers  for  sanitary  systems,  because  the  failure  of  the 
former  does  not  so  materially  affect  the  public  health 
as  does  the  latter,  but  I  have  often  felt  that  it  would 
be  wise  on  the  part  of  the  community,  as  a  protection 
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to  the  owner  and  to  the  renting  population,  to  pre- 
scribe that  establislied  rules  for  the  placing  of  a  heat- 
ing ai)i)aratu.s  should  be  as  carefully  protected  by  a 
simple  law  ;rs  are  the  sanitary  rules  that  we  are  now 
working  under. 

When  a  faulty  system  is  once  installed  and  the 
building  enclosed  and  finished,  it  is  a  hard  problem  to 
change  or  to  rectify  the  defects  without  a  serious  dis- 
turbance to  the  structure  and  occupants  of  the  build- 
ing, and  a  great  additional  cost  to  the  owner.  These 
difficulties  have  brought  about  a  serious  state  of  afifairs 
since  the  institution  of  street  service,  as  I  know  from 
personal  experience,  having  been  called  in  on  several 
occasions  to  rectify  these  difficulties,  that,  in  the  ima- 
gination of  the  owner,  are  brought  about  by  connect- 
ing steam  with  the  street ;  and  while  the  street  service 
has  its  shortcomings,  yet  it  often  is  unjustly  con- 
demned because  of  inherent  defects  in  the  lieating  sys- 
tems and  in  the  general  arrangement  of  the  plant 
before  the  street  connections  are  made.  These  annoy- 
ances have  been  the  cause  of  a  great  deal  of  dissatis- 
faction and  bickering  between  the  street  service  cor- 
porations and  the  property  owners  in  many  instances. 

Architects,  as  a  rule,  are  prone  to  conceal  piping, 
very  often  to  the  detriment  of  the  system,  not  that  it  is 
necessary  to  expose  piping  if  sufficient  space  is  allow- 
ed for  the  pipe  and  the  necessary  insulation  to  prevent 
unnecessary  radiation  and  comply  with  the  under-- 
writers'  rules. 

Again,  others  are  not  satisfied  unless  a  forest  of 
pipes  and  risers  are  installed  in  a  system,  for  no  useful 
purpose  whatever,  except  of  causing  an  excessive  fuel 
consumption  and  corresponding  overhead  loss  to  the 
owner  for  all  time.  They  seem  to  lose  sight  of  the  fact 
that  these  conditions  remain  forever,  that  there  is  ab- 
solutely no  reHef  except  a  complete  remodelling  of  the 
whole  system,  which  very  often  is  next  to  impossible. 

The  distribution  of  air  in  buildings,  particularly  in 
wooden  structures,  brings  about,  as  a  rule,  a  warm 
contest  between  the  architect  and  the  engineer,  be- 
cause of  the  difference  between  the  size  of  ducts 
necessary  for  efficient  service,  and  the  size  existing  in 
the  imagination  of  people  who  do  not  go  into  the 
merits  of  the  system  in  the  proper  form  or  frame  of 
mind.  An  architect  would  not  think  of  reducing  the 
size  of  a  sanitary  main  or  of  a  water  pipe  for  a  certain 
specified  service,  yet  he  will  wrangle  with  you  for  an 
hour  to  get  a  few  inches  off  a  hot-air  duct  or  spread 
it  out  in  pancake  form,  which  makes  it  next  to  impos- 
sible to  get  any  air  through  it  at  all,  to  say  nothing  of 
the  generous  volume  that  is  actually  required  for  a 
satisfactory  ventilation  or  indirect  heating. 

It  is  a  well-known  fact  that  a  square  chimney  is 
only  useful  to  the  extent  of  the  largest  circle  that  may 
be  inscribed  within  the  square ;  the  corners  are  useless 
owing  to  the  excess  friction,  but  the  peculiar  condi- 
tion of  our  construction  of  brick  and  mortar,  the  square 
or  rectangular  chimney  is  more  conveniently  con- 
structed and  conforms  better  to  architectural  lines  than 
•'  the  circle  where  the  chimney  is  built  into  the  wall  and 
made  part  of  the  structure;  yet  we  are  compelled 
sometimes  to  make  ventilating  ducts  of  a  square  or 
rectangular  form  that  increases  the  skin  friction  to 
such  an  extent  that,  although  of  the  same  sectional 
'  area,  they  are  practically  useless  for  chimneys  or  air 
ducts,  and  the  purpose  for  which  they  are  orieinally 
intended  is  completely  lost  sight  of  or  destroyed. 

If  it  is  necessary  to  pass    1,500  cubic  feet   of  air 
through  a  duct  per  minute  at  a  velocity  of  not  to  ex- 


ceed 1,500  feet  (which  should  be  the  maximum  for  any 
air  circulating  scheme),  that  duct  should  be  circular 
and  of  one  square  foot  in  area  or  square,  or  perhaps 
rectangular,  but  the  least  width  should  never  be  less 
than  two-thirds  the  side  of  the  square  necessary  for  the 
area  required,  because  as  soon  as  you  begin  to  increase 
the  width  and  diminish  the  depth  you  are  increasing 
the  skin  friction  of  the  duct  to  an  injurious  and  some- 
times prohibitive  extent.  Who  has  not  seen  an  8-inch 
diameter  duct  flattened  out  and  squeezed  into  a  2j/^- 
inch  thick  by  22-inch  space  in  a  framed  partition,  and 
the  contractor  condemned  because  he  could  not  de- 
liver the  maximum  amount  of  heat  and  air  through  the 
register  connected  to  a  duct  distorted  in  this  manner? 
I  am  not  calling  your  attention  to  these  facts  in  a 
spirit  of  fault-finding  or  of  egotism  on  the  part  of  the 
engineer ;  1  am  simply  mentioning  them  to  expose  an 
objectionable  and  ill-founded  practice,  and  to  em- 
phasize the  point  that  in  the  correct  make  up  of  a  build- 
ing the  heating  and  ventilating  portion  of  the  equij)- 
ment  stands  on  a  par  in  importance  with  its  other  de- 
tails. 


The  Value  of  Cost  Data  in   Highway 
Engineering 

By  Major  W.  W.  Crosby* 

^nf^HE  mention  of  cost  in  connection  with  any  dis- 
I  cussion  of  highway  work  seems  almost  inevit- 
M.  able,  and  its  analysis  or  even  its  statement  al- 
ways arouses  interest  and,  frequentl)',  discus- 
sion. Cost  is  the  ready  yardstick  of  the  world  for 
measuring  the  worth  of  many  things,  including  the  re- 
sults of  road  and  street  work.  Often  it  is  not  the  only 
one  that  can  and  should  be  used,  but,  generally  speak- 
ing, it  is  the  one  most  frequently  applied.  The  import- 
ance of  its  standardization  may  hence  be  readily  in- 
ferred. In  the  engineering  prescription  toward  a  re- 
sult, almost  the  first  question  after  tile  possibilities  of 
the  solution  of  the  problems  have  been  indicated  is, 
"What  will  it  cost?"  If  variety  in  the  solution  is  prac- 
ticable, a  comparison  of  the  costs  becomes  necessary 
in  order  to  assist  if  not  to  determine  the  wise  choice. 
The  recording  and  compilation  of  cost  figures  regard- 
ing work  in  progress  is  the  most  practical  way.  in 
these  da3's  of  enormous  operations,  for  testing  the  effi- 
ciency of  the  organization  and  individuals  employed 
thereon,  and  for  enabling  the  proper  management  of 
the  work.  In  small- operations,  where  the  details  are 
not  beyond  the  capacity  of  the  individual  in  charge, 
personal  knowledge  and  ability  might  be  successfully 
depended  upon  to  produce  economical  results  and 
])roper  work ;  but  as  soon  as  the  operation  grows  in 
size  beyond  the  capacitj'  of  the  individual  in  charge  to 
control  the  details,  inefficiency  is  bound  to  result  un- 
less proper  records  of  cost  are  promptly  presented. 

The  desiderata  for  cost  data  may  be  said  to  be  com- 
prehensiveness, clearness,  conciseness,  low  expense  of 
keeping,  ease  of  keeping  by  miskilled  employees,  readi- 
ness of  and  clearness  in  compilations,  regularity  of 
compilation,  and  periodicity  of  publication. 

Of  course,  if  vouchers  containing  sufficient  detail 
concerning  each  expenditure  are  preserved  and  filed, 
it  may  be  said  that  cost  data  is  being  accumulated  in 
a  way,  but  few  will  pretend  that  such  a  course  is  suffi- 
cient. However,  every  record  of  expenditure  should 
be  so  comprehensive  on  its  face  as  fully  to  explain  the 
payment  made.     Clearness  should  mean  intelligibility 

*Ohief  Bnfineer.  Maryland  Geological  and  Eoonomio  Survay. 
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without  the  aid  of  personal  explanation  from  the  re- 
sponsible party  in  the  case  of  a  voucher,  and,  in  the 
case  of  accounts,  the  reasons  for  segregation  of  differ- 
ent vouchers  into  one  or  more  accounts  should  always 
be  clearly  logical  or  apparent  from  the  established 
rules  provided. 

It  may  be  said,  without  fear  of  contradiction,  that 
the  large  majority  of  costs  yet  published,  either  of 
details  of  road  work  or  of  organizations  for  road  work, 
are  of  no  scientific  value,  nor  are  they  of  any  appre- 
ciable value,  except  to  members  of  the  respective  or- 
ganizations themselves,  and  no  fair  comparisons  be- 
tween the  work  of  different  organizations,  such  as  the 
various  state  highway  departments,  are  possible  in 
spite  of  the  voluminous  publications  available. 

It  will  be  readily  seen  that  if  several  states  or  or- 
ganizations engaged  in  similar  work  kept  and  publish- 
ed their  expenses  along  similar  lines  it  would  easily  be 
possible  to  compare  the  relative  efficiency  of  each, 
even  though  many  local  conditions  were  dissimilar, 
and  allowance  had  to  be  made  therefor.  A  type  of  or- 
ganization could  thus  be  tested.  Types  of  construc- 
tion could  be  proved.  Even  corruption  or  inefficiency 
could  be  detected,  and  real  defects  of  materials  or 
methods  could  be  observed.  With  all  these  advantages 
would  also  come  that  of  presenting  to  the  taxpayers, 
in  understandable  form,  a  concise  report  as  to  the  ex- 
penditure from  the  public  funds  so  that  criticism  could 
be  made  effective  when  good,  and  disarmed  when 
merely  captious,  unreasonable,  or  malicious. 

In  establishing  any  system  for  recording  and  com- 
piling cost  data,  while  the  outline  may  proceed  from 
the  top  down,  the  actual  work  must  be  begun  at  the 
bottom  and  proceed  upward.  Hence  consideration  of 
the  foundation  in  this  matter,  as  in  all  highway  work, 
is  necessary.  No  system  can  be  successful  which  re- 
lies on  an  impractical  foundation — that  is,  the  com- 
pilations and  accounts  must  be  settled  with  a  clear 
view  as  to  the  possibility  of  obtaining  the  data  on 
which  they  are  to  rest.  For  instance,  unless  expert 
timekeepers  are  to  be  employed  regularly,  it  is  useless 
to  provide  too  much  sub-division  of  accounts.  In 
ordinary  maintenance  work  by  a  patrol-man  all  that 
can  be  expected  on  this  line  from  the  patrol-men  best 
fitted  for  the  physical  work  is  that  they  will  be  able 
to  report  separately  the  expense  for  earthwork  cul- 
verts (including  shoulders),  bridges  and  drains  and 
surfacing,  with  occasional  special  reports,  from  a 
special  inspector  perhaps,  of  such  special  work  as  the 
painting  of  the  edges  of  the  surfacing  or  the  taking 
up  and  relaying  of  a  pipe.    It  may  even  turn  out  to  be 


impracticable  for  the  maintenance  work  to  be  separated 
between  two  differently  contracted-for  sections  of  the 
same  road. 

Further,  in  proceeding  upward  from  the  collection 
of  facts  regarding  costs  toward  tiie  final  compilation, 
the  accounting  and  the  intermediate  compilations 
should  be  so  arranged  as  to  fit  progressively  into  the 
final  scheme  without  the  necessity  for  retracing  at  any 
time  the  steps  taken  up  to  that  point. 

It  is  true,  as  first  stated,  that  "cost"  is  not  the  only 
measure  of  value  of  work  done,  though  it  is  a  very 
common  one.  But  other  criteria  should  not  be  neg- 
lected or  allowed  to  slip  into  "innocuous  desuetude." 
Engineers  have  been  criticised  as  lacking  breadth,  and 
as  being  too  materialistic.  It  behoves  us,  therefore,  to 
keep  our  eyes  open  to  the  criteria  other  than  "first 
cost,"  or  even  "long-run  cost,"  in  passing  judgment 
on  work  done,  important  as  the  cost  factor  may  seem 
to  be. 


Interesting  Application  of  Gableways  at 
Grand  Mere 

An  interesting  application  of  cableways  for  both 
excavation  and  construction  is  shown  in  the  illustra- 
tion of  the  work  now  under  way  at  Grand  Mere,  Que., 
for  the  Laurentide  Company.  This  project,  including 
the  dam  and  power  house,  involves  the  placing  of  175,- 
000  cubic  yards  of  concrete  and  110,000  cubic  yards  of 
solid  rock  excavation.  Work  began  early  in  1913.  The 
cableways  were  erected  at  the  beginning  of  the  sum- 
mer and  good  progress  was  made  all  winter,  notwith- 
standing the  severity  of  the  weather. 

The  illustration  shows  at  the  right  hand  side  of 
one  channel  of  the  St.  Maurice  River  the  rock  and  sand 
storage  and  the  concrete  mixing  plant.  At  the  middle 
of  the  picture  is  shown  the  island  with  Grand  Mere 
rock  in  the  foreground.  The  entire  top  of  the  island, 
which  is  of  solid  rock,  with  a  thin  overburden,  will  be 
removed  in  order  to  give  sufficient  spillway,  and  this 
rock  is  carried  across  the  river  and  channel  to  the  rock 
storage  pile  at  the  right.  The  new  power  house  will 
be  located  at  the  left  of  the  picture,  changing  the  pre- 
sent mill  structure,  and  the  view  shows  this  channel 
of  the  river  unwatered  by  means  of  the  coft'erdani  be- 
low and  above  proposed  site  of  the  new  power  house. 
Already  a  large  amount  of  rock  has  been  removed 
from  the  island  and  considerable  concrete  laid  for  the 
power  house  foundation  and  draft  tubes. 

Three    Lidgerwood   cableways   are   employed,   the 
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long  span  being  1,653  feet,  with  towers  at  the  extreme 
ends  of  the  picture.  This  cableway  takes  mixed  con- 
crete to  the  site  of  the  dam  and  power  liouse.  The 
intermediate  span,  1,118  feet,  takes  rock  from  the  is- 
land to  the  crusher  and  storage  pile.  The  sliort  span, 
613  feet,  is  used  for  taking  rock,  sand  and  cement  to 
the  small  auxiliary  crusher  plant  on  top  of  the  present 
mill  building  from  which  mixer  plant  the  concrete  is 
discharged  directly  into  the  power  house  foundation.- 
and  walls. 

There  will  be  a  foilrth  cableway,  5-ton  capacity, 
900  ft.  span,  used  for  constructing  a  section  of  the 
dam  to  be  located  to  the  right  of  the  picture  and  which 
will  be  a  separate  unit  of  construction. 

The  two  long  span  cableways  are  each  equipped 
with    the    latest    Lidgerwood    improved    aerial    dump 


adapted  for  discharging  automatically  at  the  will  of 
the  engineer,  either  skips  or  bottom  dump  concrete 
tubs,  the  skips  being  so  discharged  into  the  crusher 
or  storage  pile. 

The  longer  span  cableway  taking  concrete  and  con- 
veying it  a  distance  of  1,100  feet  from  the  mixer  handled 
387  cubic  yards  in  ten  hours  in  two-yard  batches.  The 
bottom  dump  tubs  are  discharged  automatically  at  any 
point  along  the  span,  going  in  either  direction  and  at 
any  elevation,  either  raising  or  lowering  entirely  im- 
der  the  control  of  the  operator.  The  record  mentioned 
was  made  at  a  distance  of  1,100  feet  from  the  hoist  and 
operator.  The  concrete  is  placed  directly  into  form- 
or  deposited  into  hopper  from  which  it  is  spoUted. 

Messrs.  Canadian  Allis-Chalmers,  Limited,  arc- 
exclusive  agents  in  Canada  for  Lidgerwood  Cableways. 


MAINLY    CONSTRUCTIONAL 

EAST  and   WEST  —  FROM  COAST  to  COAST 


EASTERN  CANADA 

The  Bowlby  Sand  Lime  Brick  Company,  Limited,  Mil- 
ton, Ont.,  capitalized  at  $100,000,  has  obtained  a  charter. 

A  new  central  police  station,  estimated  to  cost  $350,0O'i, 
will  be  erected  in  Toronto,  following  a  recent  decision  of 
the  Board  of  Control. 

Mr.  R.  A.  Pringle,  K.C.,  of  Ottawa,  has  arrived  at  St. 
John,  N.B.,  to  conduct  a  government  enquiry  into  the  cost 
of  the  Southampton  Railway. 

A  new  building  by-law  is  at  present  before  the  City 
Council  of  Sherbrooke,  Que.,  providing  for  the  creation  of  ;. 
Building   Inspector's   department. 

A  Fort  William  contracting  firm,  Messrs.  Flanagan  & 
Murphy,  have  secured  the  contract  for  the  laying  of  water 
and  sewer  mains  in  Humboldt,  Sask.  The  contract  price  is  in 
the  neighborhood  of  $100,000. 

Work  is  in  progress  on  the  customs  house  which  the 
Dominion  government  is  erecting  at  Ottawa  at  a  cost  of 
$400,000.  The  concrete  work  on  piers  for  foundations  has 
been  completed.     The  building  will  be  five  storeys  high. 

Announcing  the  taking  oyer  of  the  Kingston  Shipbuilding 
Company,  of  London,  Eng.,  a  recent  despatch  from  Kingston 
states  that  the  company  is  considering  the  establishment  of 
another  branch  of  its  shipbuilding  activities  at  Fort  William. 

At  Port  Arthur,  Ont.,  operations  are  to  commence  on 
the  construction  of  a  new  breakwater  estimated  to  cost  $475,- 
000.  The  work  is  to  be  done  for  the  Dominion  government 
by  the  Port  Arthur  Construction  Company,  Limited,  whose 
manager  i^.'Jrfr.  J.' G.'^-Hicks.  "  ; 

A  number  of  the  directors  of  Standard  Clay  Products, 
Limited,  left  Montreal  last  week  on  a  visit  to  the  iirm'f> 
large  new  plant  just  completed  at  New  Glasgow,  N.S.  Ar- 
rangements are  being  made  for  the  rebuilding  of  the  com- 
pany's No.  a  plant  which  was  destroyed  by  fire  recently. 

The  great  majority  of  the  building  permits  now  being  is- 
sued in  Montreal  are  for  residences,  there  being  comparatively 
few  large  buildings  in  course  of  erection.  As  showing  tht 
tendency,  one    day    recently    43    permits,    of   the    value    of 


.$a50,000   were   issued   for   residences,   this    being   the   larges: 
number  issued  during  any  day. 

It  is  now  practically  assured  that  the  programme  oi 
Fort  William's  civic  improvements  for  1914  totalling  some 
half  million  dollars,  will  be  carried  out  and  completed  this 
year.  The  improvements  are  for  paving  and  road  building, 
and  for  the  extension  of  the  street  railway  to  the  industrial 
zones  on  the  Islands  and  other  outlying  localities. 

The  Lake  Superior  Ship  Building  &  Dry  Dock  Company 
has  applied  for  an  extension  of  time  in  which  to  commencc 
construction  of  the  new  dry  dock  which  is  to  be  built  at 
Sault  Ste.  Marie,  Ont.,  at  a  cost  of  a  million  and  a  half  dol- 
lars. The  delay  in  completing  the  plans  was  caused  mainly 
by  necessary  legislation. 

Consequent  upon  a  dispute  with  the  Montreal  Light,  Heat 
&  Power  Company  as  to  the  annual  cost  of  lighting  certain 
streets  from  underground  distribution,  the  civic  superinten- 
dent of  lighting  has  reported  on  a  plan  for  installing  a  power 
plant  for  the  central  district.  This,  he  estimates,  will  cost 
$172,667,  with  annual  operating  expenses  of  $54,100. 

At  St.  John,  N.B.,  work  is  in  progress  on  a  bridge 
across  the  Reversing  Falls.  The  general  contractors  are 
Jos.  McVey  &  Son,  St.  Stephen,  N.B.,  and  the  estimated  cost 
of  the  work  is  $325,000.  Work  on  the  superstructure  will 
start  shortly.  The  bridge  will  be  565  ft.  long.  It  is  being 
erected  for  the  provincial  government  of  New  Brunswick. 

Railway  construction  continues  active  in  New  Bruns- 
wick. In  addition  to  the  Valley  Railway  *rork  has  bee;' 
started  on  the  new  line  which  is  to  run  from  Plaster  Rock 
to  Riley  Bfook,  a  distance  of  28  milcs^  and  later  is  to  be  ex 
tended  tp  connect  with  the  I.  C.  K.  about  halt  way  between 
St.  Leonard's  and  Campbellton^  on  the  north  shore  of  the 
Province.  Four  lumber  milling  companies  have  Already  con 
sented  to  erect  mills  along  this  new  lincv     .._ 

In  addition  to  the  big  harbor  improvement  contrac 
awarded  the  Thunder  Bay  Contracting  Company  for  a  sea  wall 
at  Fort  William,  Ont.,  costing  $340,000,  the  dredging  opera- 
tions which  were  started  a  few  days  ago  will  equal,  if  not 
exceed,  last  season's  expenditure,  which  was  over  $1,200,000. 
Five  huge  dredges  are  at  work  in  the  Kaministiquia,  McKcUar 
and  Mission  rivers,  and  three  more  will  be  added  in  a  week  or 
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two.  Fifteen  or  twenty  tugs  and  thirty  mud  scows  are  em- 
ployed in  attending  to  the  dredges,  and  a  force  of  some  300 
men  are  busily  engaged  on  the  work. 


WESTERN  CANADA 

The  power  and  development  committee  of  Calgary  ha.s 
recommended  that  the  Engineering  Department  of  that  city 
proceed  at  once  to  make  test  borings  at  dam  site  No.  4  on 
the  Elbow  River,  with  a  view  to  determining  whether  the 
rock  foundations  and  side  walls  are  sufficient  to  carry  it 
down.  The  cost  of  such  borings  is  estimated  to  approacli 
$10,000. 

The  Regina  Red  Press  Brick  Company  has  located  in 
the  Saskatchewan  capital,  and  a  plant  is  being  erected  at  a 
cost  of  $75,000. 

Contracts  will  be  placed  immediately  for  buildings  esti- 
mated to  cost  $300,000  for  the  Saskatchewan  Provincial  Uni- 
versity, of  Saskatoon. 

The  ratepayers  of  Regina  have  approved  a  by-law  pro- 
viding for  a  site  on  the  north  side  of  the  city  for  the  erecticii 
of  a  Collegiate  Institute. 

The  Calgary  waterworks  are  to  be  extended  at  a  cost  of 
$250,000.  The  engineer  in  charge  is  Mr.  A.  W.  Fawkes  and 
the  city  clerk,  Mr.  J.  M.  Miller. 

At  Dauntless,  Alta.,  operations  are  about  to  be  commenc- 
ed on  the  erection  of  a  factory  estimated  to  cost  $750,000  for 
the  Dominion  Harvester  Company. 

Mr.  J.  A.  Browne,  of  the  Bogue  and  Brown  Lumber 
Company,  is  erecting  a  four-storey  hotel,  120  by  110  feet,  esti- 
mated to  cost  $125,000,  at  Edmonton. 

The  city  commissioners  of  Regina  have  invited  tende.s 
for  the  supplying  of  about  150,000  ft.  of  sewer  pipe,  ranging 
from  6-in.  to  60-in.,  also  for  400,000  sewer  bricks. 

The  Winnipeg  Public  School  Board  are  having  plans, 
prepared  for  a  $200,000  shool  building  at  the  corner  of  Helen 
and  Fleet  Streets.    The  architect  is  Mr.  J.  B.  Mitchell. 

The  Canada  Cement  Company  expect  to  have  their  new 
plant  at  Dauntless,  Alta.,  completed  in  time  to  supply  the 
demand  for  cement  which  will  coincide  with  a  renewal  of 
active  building  operations. 

Preliminary  sketches  have  been  prepared  for  a  new 
school  building  at  Vancouver,  B.C.,  estimated  to  cost  $100,- 
000.  The  plans  are  by  the  Superintendent  of  Construction 
for  the  School  Board,  Mr    Giles. 

At  Edmonton,  Alta.,  an  eight-storey  addition  is  to  be 
made  to  the  Y.  M.  C.  A.  building  at  an' estimated  outlay  of 
$500,000.  Plans  for  the  new  structure  are  being  made  by 
Messrs.   Magoon  and  Macdonald. 

It  is  announced  that  excavation  has  been  completed  and 
that  construction  will  begin  soon  on  a  seven-storey  office 
building  at  Edmonton  at  a  cost  of  $120,000.  Messrs.  Cauchon 
and  Van  Tyne  have  prepared  the  plans. 

Richardson  Builders,  Limited,  of  Saskatoon,  Sask.c  have 
secured  the  contract  for  the  construction  of  a  students'  resi- 
dence at  the  University  of  Saskatchewan,  Saskatoon.  The 
amount  of  the  contract  is  about  $200,000. 

Messrs.  Frid  Lewis  &  Company,  of  Regina,  are  the  con- 
tractors for  a  new  police  station  to  be  erected  in  that  city  at 
a  cost  of  nearly  $150,600.  The  building  will  be  four  storey.s 
high,  of  brick  and  reinforced  concrete  construction. 

The  Edmonton  School  Board  has  just  authorized  an  issue 
of  $850,000  of  forty-year  debentures  at  five  per  cent.     Most 


of  the  money  will  be  expended  on  buildings,  the  balance  for 
improvement  of  real  estate  and  equipment  of  schools. 

Three  hundred  and  eighteen  permits  for  buildings,  esti- 
mated to  cost  $750,922,  were  issued  in  Edmonton  during 
April.  Four  hundred  and  seventeen  permits,  involving  $2,- 
080,3«0,   were   issued   during  the   same   month   last  year. 

Preliminary  contracts  in  connection  with  the  Royal 
Jubilee  hospital  at  Victoria,  B.C.,  are  now  being  awarded. 
I'he  estimated  cost  of  the  building  is  $400,000.  The  archi- 
tect is  Mr.  L.  P.  Rixford,  of  Victoria  and  San  Francisco. 

Announcement  is  made  that  the  Confederate  Securities 
Company,  recently  incorporated  with  a  capital  of  $250,000, 
will  erect  a  four-storey  office  building,  costing  $90,000,  in 
Edmonton  this  year.     The  structure  will  be  66  by  12a  feet. 

At  Regina,  nine  tenders  were  received  for  the  erection  of 
a  ladies'  residence  and  towers  at  Regina  College.  The  suc- 
cessful contractors  are  Messrs.  R.  J.  Lecky  &  Company,  Re- 
gina, whose  tender  for  the  entire  work  amounted  to  $147,800. 

Mr.  Albert  W.  Coate,  manager  of  the  Wallace  Sandstone 
Quarry,  Limited,  expressed  the  opinion  at  Regina  recently 
that  the  raising  of  the  tariflf  on  the  finished  product  would  not 
result  in  any  increased  cost  on  building  stone  to  Canadian 
contractors. 

Sand  &  Gravel  Deposits,  Limited,  is  the  name  of  the 
latest  Saskatoon  company  to  have  been  incorporated  a  joint 
stock  company.  Mr.  A.  C.  McKeown  is  president  of  the  com- 
pany which  is  capitalized  at  $100,000.  The  head  office  is  in 
Saskatoon. 

The  contract  for  the  extension  of  the  water  and  sewer 
system  at  Swift  Current,  Sask.,  has  been  let  to  Mr.  S.  Holme;% 
a  Regina  contractor,  at  $40,000.  Mr.  Thos.  Barnard  has  se- 
cured the  contract  for  erecting  the  Rose  theatre  at  Regina, 
at  a  similar  amount. 

Calgary  contractors  have  petitioned  the  Dominion  gov- 
ernment to  call  for  separate  tenders  for  the  new  post  office 
which  is  to  be  erected  in  that  city  at  a  cost  of  $1,000,000. 
The  building  is  to  be  six  storeys  high.  It  will  be  faced  with 
marble  and  granite. 

The  city  of  Edmonton  will  probably  submit  a  bylaw  to 
raise  $175,000  for  the  construction  of  a  filtration  plant  with 
a  capacity  of  live  million  gallons.  The  amount  was  passed 
last  year,  but  the  bylaw  may  have  to  be  submitted  again  to 
comply  with  a  legal  formality. 

At  Saskatoon,  the  erection  of  the  stores  and  offices  on 
Third  Avenue  for  J.  C.  Drinkle  is  well  advanced.  The  build- 
ing-will  be  ten  storeys  high,  of  brick,  stone  and  reinforced 
concrete  construction,  and  will  cost  $600,000.  The  architects 
are   Messrs.   Thompson   &   Crockart,  of   Saskatoon. 

Constructional  activity  is  increasing  in  Regina,  Sask.,  and 
many  large  building  and  engineering  undertakings   have  al- 
ready been  started.     It  is  proposed  to  erect  a  5,000,000  gal. 
.rectangular  reservoir  on  the  site  of  the  old  power  house.  The 
dimensions  are  2,'jO  feet  by  155  feet  with  a  depth  of  23  feet. 

The  provincial  government  of  B.  C.  has  invited  tenders 
for  the  proposed  steel  and  concrete  bridge  across  the  Pitt 
River,  on  the  Dewdney  trunk  road,  at  an  estimated  cost  of 
$700,000.  The  tenders  are  to  be  in  the  hands  of  the  Hon. 
Thos.  Taylor,  Minister  of  Public  Works,  by  noon  on  May 
26. 

The  Moose  Jaw  ratepayers  have  approved  of  a  by-law  to 
raise  $301,000  for  sewerage  and  waterworks,  details  of  which 
are  as  follows:  completion  of  Sandy  Creek  waterworks,  $25,- 
000;  sewage  disposal  plant,  $30,000;  completion  of  subway, 
$28,000;    storm     sewers,    $115,000;     sanitary   sewers,   $43,350; 
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bridKe,  Eighth  Av^,  $30,000;  high  pressure  waterworks  sys- 
tem, $30,000. 

A  new  1^-in.  main,  providing  an  additional  supply  of  ap- 
proximately 1,000,000  gallons  a  day,  has  been  completed  at 
Victoria,  B.C.  This  brings  the  total  daily  supply  available 
from  the  £s<iuimalt  Waterworks  Company  to  56,000,000  gal- 
lons. By  next  fall  the  pipe  lines  of  the  Sooke  system  will  be 
laid  from  Victoria  to  a  point  beyond  Parson's  Bridge,  so  tha' 
a  permanent  connection  with  the  system  of  the  Esquimalt 
Waterworks  Company  will  be  made. 

Good  progress  is  being  made  on  the  construction  of  the 
new  bank  and  office  building  which  is  being  erected  on  Port- 
age Avenue,  Winnipeg,  for  the  Quebec  Bank,  by  Messrs. 
Carter-Halls-Aldinger.  The  building  is  108  it.  by  62  ft.  in 
dimensions  and  is  of  brick  and  reinforced  concrete  con- 
struction. There  will  be  four  storeys  with  basement.  T)ie 
estimated  cost  is  $225,000.  Messrs.  Brown  &  Vallance,  of 
Montreal  and   Winnipeg,  are  the  architects. 

At  Edmonton,  Alta.,  an  Armory  building  is  to  be  erected 
for  the  Federal  government  at  a  cost  of  $280,000.  The  per- 
mit was  issued  on  May  8,  and  work  will  begin  at  once.  The 
building  will  have  a  frontage  of  174  feet  and  a  depth  of  240 
feet.  It  will  be  of  brick  with  concrete  foundation  and  steel 
superstructure.  The  plans  were  prepared  by  Messrs.  D.  E. 
Ewart  and  E.  C.  Hopkins,  the  contractors  being  the  C.  Lyall 
and  Sons  Construction  Company,  Limited. 

Work  on  the  first  of  the  buildings  for  the  Provincial 
University  at  Point  Grey,  B.C.,  is  to  be  commenced  this 
summer,  the  plans  for  the  Science  Building  being  completed 
by  the  architects,  Messrs.  Sharpe  &  Thompson.  The  west 
facade  of  the  building  is  250  feet  long  and  averages  about 
55  feet  in  depth.  With  the  various  buildings  around  it  the 
structure  will  eventually  take  the  shape  of  a  tiuadrangle. 
The  elevations  are  to  be  constructed  of  Brandon  stone  of  a 
brown  or  buflf  color,  taken  from  the  British  Columbia  quar- 
ries, while  the  facing  around  the  windows  and  other  relief 
work  will  be  of  dressed  stone.  The  design  is  a  modern 
adaptation  of  the  Tudor  style  of  architecture. 

Construction  on  the  Saskatchewan  tuberculosis  sanitar- 
ium at  Fort  Qu'Appelle,  near  Regina,  has  been  resumed,  and 
the  contractors  to  date  are  as  follows: — Parsons  Construe 
tion  Company,  construction  of  buildings,  $U8,100;  Conno"" 
Bros.,  Winnipeg,  heating  and  plumbing,  $27,855;  North  West 
Electric  Company,  Regina,  engines,  generators,  switchboard. 
mechanical  and  electrical  supplies,  $11,112;  Canadian  Kellogg 
Company,  Winnipeg,  radial  brick  smoke  chimney,  $3,415; 
Stewart  Machine  Company,  Winnipeg,  laundry  machinery, 
$3,850;  Mr.  Geo.  E.  Siebert,  Winnipeg,  refrigerator  plant, 
$4,397;  Mr.  O.  M.  Smith,  Winnipeg,  water  reservoir  and  pipe 
line,   sewage   disposal   plant   and   sewers,   $17,507. 


Canadian  Railroad  Development 

The  Intercolonial  Railway  is  installing  the  single-mile 
block  signal  system  on  its  roads  between  Moncton,  N.B.; 
and  Painsec  Junction. 

The  Dominion  Government  has  signified  its  approval  oi 
a  bill  to  incorporate  the  Rainy  River  Radial  Railway,  which 
seeks  authority  to  operate  south  to  two  points  on  the  Inter 
national  boundary. 

Two  million  dollars,  at  the  rate  of  $300,000  a  month, 
will  be  expended  this  year  by  Mr.  J.  D.  McArthur,  builder 
of  the  Edmonton,  Dunvegan  &  British  Columbia,  and  the 
Alberta  &  Great  Waterways  railroads,  according  to  official 
announcements  made  in  Edmonton  on  May  8.  Seven  hun- 
dred thousand  ties  have  been  cut  and  steel  for  230  miles  ot 
line  is  oh  hand. 


Personal  Mention 

Mr.  Paul  Mercier  has  been  appointed  Assistant  City  En- 
gineer of  Montreal  at  a  salary  of  $5,000  a  year. 

Mr.  C.  C.  Mendham  has  been  appointed  resident  engineer 
in  Berlin,  Ont.,  for  the  Herbert  Morris  Crane  and  Hoist  Com- 
pany, Limited,  Toronto. 

Mr.  Walter  Lyon  has  been  appointed  the  Montreal  re- 
presentative of  the  Standard  Ideal  Company,  I-imited.  Prior 
to  this  Mr.  Lyon  was  with  the  Standard  Sanitary  Company, 
Toronto. 

Mr.  William  McXab,  Principal  Assistant  Engineer  of  the 
Grand  Trunk  Railway,  has  been  elected  President  of  the 
Canadian  Railway  Club.  He  is  a  member  of  the  Canadian 
Society  of  Civil  Engineers  and  of  kindred  societies.  Mr.  R. 
M.  Hannaford,  Assistant  Chief  Engineer  of  the  Montreal 
Tramways  Company,  is  the  Second  Vice-President  of  the 
Railway  Club,  and  Mr.  James  Powell,  Chief  Draughtsman  of 
the  Grand  Trunk  Railway,  is  Secretary. 

Mr.  R.  S.  Lea,  of  Montreal,  has  been  appointed  consult- 
ing engineer  of  Fort  Garry,  the  municipality  adjoining  the 
city  of  Winnipeg  to  the  south.  Mr.  Lea  will  advise  the  town 
in  regard  to  the  installation  of  new  water  and  sewerage  sys- 
tems. 

Mr.  R.  W.  Burnett,  master  car  builder,  C.  P.  R.,  has  been 
presented  with  a  past  president's  medal  of  the  Canadian  Rail- 
way Club  on  retiring  from  the  position  of  president.  Mr.  J. 
Hendry,  master  car  builder,  G.  T.  R.,  and  Mr.  G.  Smart,  mas- 
ter car  builder,  I.  C.  R.,  Moncton,  have  been  elected  mem- 
bers of  the  executive  committee  of  the  club. 


Mr.  Wm.  Wainwright,  Sr.,  vice-president  of  the  G.  T.  K. 
and  G.  T.  P.  railways,  died  last  week.  He  .was  born  at  Man- 
chester, Eng.,  in  1840  and  entered  the  service  of  the  Grand 
Trunk  Railway  at  the  age  of  22  a  senior  clerk  to  the  chief 
accountant  at  Montreal.  He  rose  rapidly  and  after  filling  the 
positions  of  general  passenger  agent,  assistant  manager  and 
assistant  general  manager,  he  became,  in  1896,  general  man- 
ager of  the  entire  system.  His  appointment  as  vice-presi- 
dent was  made  within  recent  years. 


The  all-steel  passenger  car  which  the  C.  P.  R.  has 
adopted,  has  several  original  features,  one  of  the.se  be- 
ing the  roof  which  has  been  designed  on  the  "modified 
turtle  back"  type,  and  is  said  to  give  tlie  maximum  of 
light  and  ventilation.  The  car  is  ten  feet  wide,  eighty- 
two  feet  long,  seats  eighty-four  persons  and  weighs 
114,800  pounds.  It  is  estimated  that  the  cost  of  re- 
placing the  wooden  cars  on  all  the  lines,  with  all-steel 
coaches,  would  cost  approximately  six  hundred  mil- 
lion dollars. 


In  New  Brunswick  generally,  constructional  oper- 
ations are  proceeding  briskly.  Railway  enterprises 
are  being  pushed  along  as  quickly  as  possible.  In  St. 
John,  the  harbor  works  are  being  pushed,  but  there  is 
a  feeling  that  the  progress  is  not  as  fast  as  it  should 
be,  or  as  fast  as  the  circumstances  demand.  No  doubt 
during  the  coming  season  this  verj'  important  scheme 
of  port  development  will  be  taken  up  with  more  de- 
termination as  a  great  deal  is  depending  upon  it.  Build 
ing  enterprises  throughout  the  provinces  arc  very 
active.  This  is  particularly  the  case  in  St.  John,  where 
several  large  buildings  are  in  progress  of  construction 
and  where  the  housing  problem  is  being  met  by  the 
erection  of  a  number  of  residences  in  attractive  lo- 
calities. 
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The  Making  of  a  Technical  Journal 

ONE  of  the  most  interesting  and  informative 
papers  we  have  read  in  a  long  time  is  an  ad- 
dress before  the  Western  Society  of  Engi 
neers,  delivered  by  Mr.  E.  J.  Mehren,  Editor 
of  the  Engineering  Record.  In  several  respects,  the 
paper,  which  comprises  a  review  of  the  organization, 
work  and  fimctions  of  the  technical  journal,  might  be 
taken  as  the  text  for  an  interesting  editorial,  but  it  is 
sufficient  for  the  purpose  in  hand  to  comment  upon 
one  or  two  points. 

In  the  first  place  it  is  of  interest  to  note  the  man- 
ner in  which  Mr.  Mehren  traces  the  development  of 
the  technical  journal.  Time  was  when  its  primary 
function  was  to  supply  the  engineer  with  information 
as  to  the  latest  developments  in  the  field,  but  gradu- 
ally there  came  a  demand  for  information  as  to  con- 
structional methods,  equipment,  news  of  enterprises, 
and  so  on^a  demand  which  has  taken  the  technical 
journal  out  of  the  strictly  professional  class  and  made 
it  an  indispensable  business  commodity  as  a  specialized 
news  organ. 

The  importance  of  the  Contract  News  section  is 
well  emphasized.  It  may  not  be  out  of  place,  per- 
haps, to  say  that  this  particular  section  of  the  Con- 
tract Record  has  been  developed  and  improved  upon 
for  years  until  now  it  is  conceded  that  the  service  is  ap- 
proaching a  state  of  real  usefulness.  Mr.  Mehren 
tells  us  that  "the  secret  of  true  and  reliable  news 
gathering  lies  in  the  development  of  a  strong  and  in- 
terested clientele"  and  that  "such  a  clientele  is  the  chief 
asset  of  a  technical  journal."  With  this  we  are  entirely 
in  accord.  The  evidence  of  "a  strong  and  interested 
clientele"  in  the  Annual  Number  of  this  journal  (May 
13)  was  most  gratifying. 

A  useful  pointer  is  given  to  engineers  and  contrac- 
tors in  the  advice  to  compress  descriptive  material 
within  the  smallest  possible  limits  consistent  with  lack 
of  ambiguity.  Undoubtedly  the  padding  habit  is  the 
worst  fault  of  contributors  to  this  kind  of  journal. 
The  padding  may  be  done  unconsciously,  but  it  is 
there,  and  it  detracts  from  the  value  of  an  otherwise 
useful  contribution.  In  this  respect  Mr.  Mehren  says: 
"The  engineer  naturally  feels  that  his  own  project  is 
of  transcendent  importance  and,  instead  of  picking  out 
the  unusual  or  most  interesting  features,  he  describes 
details  that  are  of  interest  only  to  himself  and  to  his 
associates  in  the  work.  ....  Five  one-column  arti- 
cles are  preferable  to  one  five-column  article." 

The  desirability  of  appealing  to  the  "human"  side 
of  the  engineer  is  well  made  the  subject  of  special  men- 
tion. Assuredly  the  live  technical  journal  of  to-day 
must  get  away  from  that  "deadly  sameness"  which 
characterized  the  pioneers  in  the  field.  To  be  really 
successful  a  journal  mu.st  disclose  careful  thought  and 
enterprise:  thought  in  its  editorial  policy  and  enter- 
prise in  every  department  of  its  activity.  A  continuous 
effort  must  be  made  to  secure  live,  informative  illus- 
trations—pictures that  disclose,  in  part  at  least,  the 
story  of  the  work. 

In  the  future  of  technical  journalism  Mr.  Mehren 
sees  wonderful  opportimities  for  expansion.  Here 
again  we  are  entirely  in  accord  with  iiis  views.  We  feel 
that  in  Canada,  particularly,  there  is  room  for  the  de- 
velopment of  such  a  paper  as  the  Contract  Record  and 
Engineering  Review  upon  such  a  scale  as  to  make  it  a 
sine  qua  non  in  the  life  of  every  man  identified  with 
constructional  enterprise.  Mr.  Mehren  shows  very 
well  the  part  of  the  technical  journal  in  expounding 
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sound  doctrine  and  in  influencing  the  general  public 
throiif^h  the  meditim  of  the  daily  newspapers.  We 
cannot  think  that  in  any  other  country  than  Canada 
can  such  a  part  be  more  potential. 

Mr.  Mehren  has  shown  us  a  policy  which  has  estab- 
lished his  own  journal  on  a  high  pinnacle  of  usefulness 
and  attainment,  and  by  the  same  token  he  has  conhrm- 
ed  our  views  as  to  the  means  of  reaching  such  a  pin- 
nacle of  achievement  on  this  side  of  the  border. 


A  Revised  Price  List 

IT  may  be  an  opportune  time  to  direct  the  attention 
of  the  reader  to  the  current  price  list  of  construc- 
tional materials  published  in  this  journal  in  an 
entirely  revised  form.  We  are  now  publishing 
Montreal,  Toronto,  Winnipeg  and  Vancouver  prices 
and  we  shall  appreciate  co-operation  on  tlie  part  of  the 
reader  in  keeping  the  information  reliable  and  up-to- 
date.  We  are  anxious  to  have  suggestions  and  to  know 
of  any  errors  or  deficiencies. 

Of  price  lists  in  general,  time  and  tline  again  the 
complaint  has  been  made  that  the  material  is  "stale," 
that  it  is  impossible  to  keep  it  up-to-date ;  that  the  fig- 
ures given  are  inspired  by  manufacturers,  and  so  on. 
In  all  such  charges  we  take  it  that  there  is  a  vestige 
of  truth,  but  we  hope  to  eliminate  most  of  these  trou- 
bles and  to  give  such  quotations  as  may  provide  ready 
reference  for  the  engineer  and  contractor — particularly 
in  the  way  of  comparative  information.  By  frequent 
revision  and  painstaking  work  we  hope  to  maintain  a 
high  average  of  accuracy.  Occasionally  the  informa- 
tion may  not  reach  us  sufficiently  in  advance  of  pub- 
lication to  enable  us  to  make  the  desired  change — as  in 
the  case  of  a  sudden  fluctuation  in  some  commodity 
at,  say.  Vancouver — but  this  will  be  obviated  largely 
by  enterprising  telegraphic  work  on  the  part  of  the  cor- 
respondents of  this  journal  in  the  various  centres  of 
activity. 

We  are  inclined  strongly  to  the  opinion  that  this 
department  has  functions  second  only  in  importance 
to  the  Contracts  Department.  The  current  price  list  of 
this  journal,  conducted  on  the  lines  we  have  inaugur- 
ated, will  enable  the  engineer,  architect  and  contractor 
to  run  up  a  preliminary  estimate  for  work  in  any  sec- 
tion of  the  country.  Naturally,  the  final  figures  will 
arise  out  of  a  close  personal  investigation,  depending 
largely,  as  such  figures  do,  upon  local  conditions  and 
the  particular  character  of  the  work — to  say  nothing  of 
financial  arrangements,  but  the  preliminary  estimate 
plays  an  important  part  in  contracting  operations. 

The  prices  from  the  various  centres  will  be  supple- 
mented by  periodical  reviews  of  trade  conditions.  To 
such  reviews  our  readers  are  invited  to  contribute.  In- 
formation appertaining  to  actual  prices  on  the  leading 
lines  of  material  in  various  places  will  be  particularly 
valuable.  Manufacturers  and  dealers  in  builders'  sup- 
plies are  asked  to  submit  weekly  price  lists  for  the  in- 
spection of  those  seeking  such  information  at  the  office 
of  this  journal.  Supplementary  quotations  will  be 
given  upon  request. 

The  reader  is  urged  to  co-operate  with  us  in  mak- 
ing this  feature  indispensable  to  him. 


Small  Contracts  for  Large  Works 

UPON  engineers  who  have  to  place  under  con- 
tract work  involving  the  expenditure  of  many 
thousands  of  dollars  there  rests  a  grave  re- 
sponsibility, comments  the  I'-ngineering  lie- 
cord  editorially.  Every  large  undertaking  consists,  in 
effect,  of  a  number  of  lesser  construction  operations, 
related  to  one  another  more  or  less  closely,  and  it  is 
puzzling  to  determine  whether  the  best  interests  of  a 
city  will  be  served  by  awarding  one  contract  for  the 
whole  job  or  by  dividing  the  work  into  its  several  ele- 
ments and  receiving  separate  bids  on  these  smaller 
units.  A  case  in  point  is  the  new  mechanical  filtration 
plant  at  Baltimore. 

There  is  a  very  interesting  moral  in  the  history  of 
the  award  of  this  work.  At  first  the  principal  parts  01 
the  plant — the  filters,  filter  equipment,  mixing  and  co- 
agulating basins — were  grouped  under  a  single  con- 
tract. Only  three  bids  were  received  and  all  of  them 
were  so  much  in  excess  of  the  estimated  cost  which 
the  city's  engineers  had  prepared  that  the  bids  were  re 
jected.  The  total  amounts  of  these  three  tenders  were 
remarkably  close— the  lowest,  $971,187,  the  next,  $982,- 
563  and  the  highest,  $1,016,525.  On  work  involving 
close  to  a  million  dollars,  the  dift'erence  between  the 
higliest  and  the  lowest  bid  was  only  about  4>4  per 
cent.  After  the  bids  were  rejected  the  work  was  divid- 
ed into  smaller  contracts  and  readvertised.  The  compe- 
tition was  much  keener  and  lower  prices  were  secur- 
ed. By  comparing  the  lowest  original  bid,  $971,187, 
with  items  of  a  similar  nature  awarded  in  subsequent 
contracts  and  allowing  $22,400  for  the  price  of  the  fil- 
ter operating  tables,  which  were  not  included,  a  saving 
of  $323,897  was  made.  From  his  experience  with  the 
Baltimore  contracts  Mr.  J.  W.  Armstrong  (^engineer  of 
the  city's  filtration  division)  draws  the  following  con- 
clusion:  "In  public  work  involving  large  expenditures 
where  different  kinds  of  construction  are  involved 
cheaper  and  better  work  can  be  obtained  by  dividing 
it  into  smaller  contracts  so  that  men  can  bid  directly 
upcni  the  special  work  in  which  they  are  most  inter- 
ested." Of  course  all  engineers  will  not  agree  with 
this  conclusion.  Often  the  large  contractor's  resources 
in  plant,  organization  and  capital  are  so  much  greater 
than  those  of  his  smaller  competitors  that  he  can 
underbid  them,  but  there  must  be  sufficient  competi- 
tion to  induce  him  to  submit  his  best  figures.  It  was 
the  division  of  the  work  into  the  smaller  units  that  se- 
cured keener  competition  at  Baltimore. 


An  International  tunnel,  said  to  be  the  only  one  in 
North  .\merica  to  cross  an  international  boundary  line, 
is  about  to  be  started  on  the  San  Diego  &  Arizona 
Railwav.  Although  the  bore  will  be  onlv  620  ft.  lone, 
one  end  will  be  in  the  United  States  and  the  other  in 
Mexico. 


Inadequate  Time  for  Preparation  of  Tenders 

UI'O.X  more  than  one  occasion  we  have  voiced 
editorially  the  familiar  comjilaint  of  an  ni- 
adequate  period  for  the  preparation  of  ten- 
ders. We  had  thought  that  Canadian  muni- 
cipalities were  particularly  offensive  in  this  regard. 
Init  from  an  editorial  note"  in  a  recent  issue  of  Engi 
neering  and  Contracting  they  would  appear  to  have 
competitors  in  malpractice  across  the  border.  Our 
contemporary's  observations,  which  follow,  are  to  Ihc 
point. 

"Three  small  cities  opened  bids  last  week  for  public  im- 
provements. In  each  case  the  time  from  the  first  insertion  of 
the  official  advertisement  to  the  opening  of  proposals  was 
only  seven  days.  The  works  were  comparatively  small  as 
construction  undertakings  go,  yet  they  were  of  the  utmost 
importance  to  the  municipalities  proposing  them.  They  had 
been    under    discussion    for    many    months,    the    necessary 
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legislation  had  consumed  much  time,  the  preliminary  arrange- 
ments had  taken  weeks,  and  yet  when  it  came  to  the  really 
important  part — the  placing  of  the  work  under  contract—- 
contractors  were  allowed  but  one  week  in  which  to  prepare 
their  bids.  This  of  course  cut  down  the  competition.  Con- 
tractors who  had  followed  the  proceedings  closely  were  ablo 
to  put  in  their  figures.  Others  who  would  have  been  glad  of 
the  opportunity  of  submitting  estimates  on  the  work  learned 
of  it  too  late.  Instances  like  these  are  of  frequent  occur- 
rence. A  small  city  or  town  will  proceed  with  the  utmost 
deliberation  in  getting  ready  for  an  improvement  and  then 
when  the  final  decision  to  go  ahead  is  reached  there  is  i 
hurry  up  call  for  bids.  Very  often  the  official  advertisement 
is  inserted  only  in  the  local  paper.     When  this  happens  th  • 


outside  contractor,  unless  he  has  been  notified  by  the  engi- 
neer or  municipal  officials,  usually  secures  his  hrst  informa- 
tion of  the  work  from  the  news  columns  of  the  technical 
journals.  It  is  then  often  too  late  for  him  to  obtain  the  plans 
and  specifications,  visit  the  city,  and  make  the  necessary  in- 
vestigations preparatory  to  submitting  a  bid.  The  time  ele- 
ment in  a  public  works  letting  is  of  the  utmost  iYnportanc^ 
both  to  the  municipality  and  to  the  prospective  bidders.  If 
plenty  of  time  is  allowed  for  the  preparation  of  bids  there 
will  be  increased  competition  and  better  prices  will  be  ob- 
tained. Where  the  time  limit  is  so  short  that  contractors 
cannot  investigate  carefully  and  figure  accurately  they  will 
either  pass  up  the  work  or  will  put  in  bids  high  enough  to 
protect  themselves  from  all  risks." 


Canadian    Constructional   Centres 

A  Compendium  of  Engineering  and  General  Progress  Data 
Relating  to  the  Activities  of  the  Principal  Towns  and  Cities 
of  the  Dominion.      Arranged  Alphabetically   by   Provinces. 

Newfoundland,   Nova  Scotia,  P.E.I. ,  New  Brunswick,  Quebec,  Ontario,  Manitoba,  Saskatchewan,  Alberta,    British  Columbia 

PART  III— Conclusion 


WITH  Part  HI,  embracing  the  cities  and  towns 
of  Alberta  and  British  Columbia,  the  series 
of  articles  relating  to  the  constructional 
activities  of  the  Dominion  is  brought  to 
a  close  in  this  issue.  As  stated  previously,  the 
aim  has  been  to  provide  the  reader  with  a  ready 
reference  to  the  engineering  equipment  of  the  various 
municipalities  throughout  the  country  and  to  provide 
such  general  figures  appertaining  to  construction  as 
will  enable  him  to  arrive  at  an  estimate  of  recent  pro- 
gress and  make  deductions  accordingly. 

It  is  suggested  that  this  feature  be  published 
periodically  by  the  Contract  Record  and  Engineering 
Review.  There  would  appear  to  be  some  ground  for 
this  request  inasmuch  as  the  information  soon  becomes 
"stale"  by  virtue  of  the  rapid  development  of  the  coun- 
try.  It  would  be  a  matter  of  interest  to  have  the  views 


and  criticisms  of  those  of  our  readers  who  have  found 
value  in  this  series  and  to  publish  them  in  an  early 
issue.  The  assurance  need  hardly  be  given  that  the 
suggestions  advanced  will  not  die  a  natural  death  in 
the  file  copies  of  this  journal,  but  will  be  tabled  for 
careful  consideration  in  due  course.  This  is  essentially 
a  case  for  the  co-operation  of  the  reader. 

The  towns  and  cities  of  the  Dominion  have  now 
been  featured  from  coast  to  coast.  In  Part  I.  of  this 
series,  published  in  our  Annual  Number  on  May  13. 
we  gave  the  towns  and  cities  of  Newfoundland,  Nova 
Scotia,  Prince  Edward  Island,  New  Brunswick  and 
Quebec,  and  the  cities  of  Ontario.  Part  II.,  which  ap 
peared  on  May  20,  comprised  the  towns  of  Ontario 
and  the  cities  and  towns  of  Manitoba  and  Saskatche- 
wan. Alberta  and  British  Columbia  now  write  Finis 
to  the  series. 


Alberta 


Bassano,  Alta. 

The  history  of  Bassano  dates  back  only  three  years,  the 
town  having  been  incorporated  in  1911.  The  population  to- 
day is  2,000  and  the  property  is  assessed  at  $1,750,000.  The 
1914  estimate  of  building  work  is  $150,000  and  of  engineering 
work  $20,000.  Last  year's  tax  rate  was  19  mills.  The  town 
has  three  miles  of  graded  roads.  The  town  sewerage  system 
extends  lYz  miles,  with  3^1  miles  out-fall.  Sewage  disposal 
works  are  now  under  construction,  the  extensions  planned 
this  season  involving  an  outlay  of  $5,000.  The  garbage  is 
destroyed  by  a  Reid  incinerator.  The  water  supply  is  from 
the  Bow  River,  3^  miles  from  the  town,  the  water  being 
pumped  into  a  300,000-gal.  stand  pipe.  Waterworks  exten- 
sions are  planned  al  a  cost  of  $7,000. 

Calgary,  Alta. 

The  city  of  Calgary  has  a  population  of  80,000.  It  was  in- 
corporated in  1883  and  received  its  city  charter  twelve  years 
later.  In  1909  the  population  was  30,000.  Calgary's  exten- 
sion during  recent  years  has  been  phenomenal.  In  no  re- 
spect is  this  in  greater  evidence  than  in  the  value  of  the  per- 


mits issued  for  building  construction,  the  returns  for  the  last 
five  years  having  been  as  follows:  1909,  $2,420,450;  1910,  $5,- 
,589,.VJ4;  1911,  $13,907,658;  1913,  $30,394,220;  1913,  $8,619,653. 
■  The  estimated  building  expenditure  for  1914  is  $10,000,000. 
The  following  classilication  of  expenditures  in  the  City  Engi- 
neering Department  during  1913  may  be  of  interest:  water- 
works extensions,  $621,130;  sewer  extensions,  $673,383;  pav- 
■  ing  and  grading,  $743,347;  electric  light  extensions,  $362,431; 
power  extensions,  $248,527;  street  railway  extensions,  $617,- 
981;  paving  plant,  $50,000.  The  city  has  ninety-live  miles  of 
graded  roads  and  54  miles  of  paving,  tlie  classilication  being 
as  follows:  (1)  unmetalled  dirt  roads;  (3)  wood  block;  (3) 
asphalt;  (4)  concrete;  (5)  asphaltic  concrete;  (6)  bitulithic. 
The  1914  programme  of  road  work  has  not  been  completed  at 
the  time  of  writing.  The  sewerage  is  largely  a  combined  sys- 
tem, especially  in  the  central  area  of  the  city.  Separate 
storm  sewers  are  being  put  in  for  the  outlying  districts.  The 
method  of  disposal  is  by  gravity  into  the  Bow  River.  De- 
signs are  now  being  prepared  for  a  disposal  plant,  for  which 
the  estimates  have  not  yet  been  completed.  The  garbage  is 
collected  in  single  horse  dump  carts  and  electric  trucks,  and  is 
taken  care  of  by  two  incinerators.  With  reference  to  garb- 
age collection,  the  following  figures  as  to  the  cost  of  electric 


67a 


THE     CONTRACT     RECORD 


tractors  may  be  of  interest.  These  machines  have  been  in 
operation  about  twelve  months  and  have  run,  on  an  average, 
510  miles  a  month.  The  total  cost  for  upkeep,  maintenance, 
repairs,  garage  rent,  salaries,  etc.,  has  been  $360  a  month  ex- 
clusive of  depreciation.  The  Engineering  Department  figures 
that  the  total  cost  of  the  trucks,  some  $5,500,  will  be  written 
oflf  in  seven  years.  The  city  obtains  its  water  supply  from 
the  Elbow  and  Bow  rivers,  the  main  supply  being  by  gravity 
from  the  Elbow  river,  the  secondary  supply  being  pum|>cd 
from  the  Bow  river. 

Camrose,  Alta. 

This  town  has  a  population  of  S,100  and  was  incorpor- 
ated in  1!»07.  The  1914  assessment  is  $1,700,000  and  the  lax 
rate  27  mills.  It  is  estimated  tlia.t  $:i00,000  will  be  the  value 
of  building  work  and  $a0,000  the  engineering  expenditure 
this  year.  Of  a  roadway  mileage  of  twenty,  earth  roads 
comprise  nineteen  miles  and  macadam  roads  one  mile.  Eight 
thousand  dollars  has  been  set  apart  for  road  work  this  sea- 
son. The  sewerage  system  extends  three  miles,  disposal  be- 
ing by  septic  tanks  and  the  efHuent  being  treated  with  chlor- 
ide of  lime.  Sewerage  extensions  planned  this  season  involve 
an  outlay  of  $0,000.  Garbage  is  dumped  on  a  nuisance  ground 
and  burned.  The  water  supply  is  from  three  artesian  wells, 
and  extensions  to  the  waterworks  will  be  made  this  season 
at  a  cost  of  $6,300.  The  electric  light  and  power  plants  will 
be  enlarged  at  a  cost  of  $4,000. 

Cardston,  Alta. 

This  town,  incorporated  in  1901,  has  a  population  of  ],- 
600 — an  increase  of  about  500  in  the  last  five  years.  The 
assessment  for  1914  is  $2',), 000  and  the  tax  rate  35  mills.  It  is 
estimated  that  $200,000  will  be  spent  on  building  work  this 
season.  There  are  thirty  miles  of  clay  and  gravel  roads,  with 
sixteen  blocks  of  cement  and  six  blocks  of  wooden  sidewalks. 
There  is  a  surface  drainage  system  of  sewerage  with  outlet 
into  Lee's  Creek.  The  garbage  is  collected  in  wagons  and 
deposited  on  a  dumping  ground  outside  the  town 
limits.  Water  is  obtained  from  Lee's  Creek.  Ten-inch 
wooden  pipe  mains  are  used.  The  waterworks  are  reported 
of  sufficient  capacity  to  provide  for  a  population  of  8,000. 
The  erection  of  a  concrete  dam  and  the  installation  of  an  in- 
take are  contemplated.  In  the  way  of  electric  light,  service 
and  street  lighting  extensions  are  contemplated. 

Coronation,  Alta. 

This  town,  incorporated  just  two  years  ago,  now  has  a 
population  of  1,200,  with  an  assessment  of  $700,000.  The  esti- 
mated building  exi)enditure  this  year  is  $.500,000  and  on  nuini- 
,  cipal  engineering  work  $45,000.  Last  year's  tax  rate  was  ill 
mills.  At  present  there  is  no  system  of  sewerage,  but  work 
involving  $30,000  is  under  consideration.  The  water  supply' 
is  drawn  from  wells.  Extensions  to  the  waterworks  at  a  cost 
of  $40,000  are  now  being  put  in  hand,  as  also  are  extensions 
to  the  electric  light  plant,  involving  an  outlay  of  $15,000. 

Edmonton,  Alta. 

It  is  just  ten  years  ago  since  the  Alberta  capital  received 
its  city  charter  and  twenty-two  years  since  it  was  incorporated 
a  town.  Its  growth  during  recent  years  has  been  spectacular, 
the  population  having  increased  from  21,000  in  lUOlt  to  70,000 
in  1SH4,  and  its  assessment  in  the  same  period  from  twenty- 
five  and  a  half  millions  to  one  hundred  and  eighty-eight  mil- 
lion dollars.  In  1913  the  tax  rate  under  the  single-tax  system 
was  16  mills.  The  estimate  of  building  work  to  be  carried  out 
during  1914  is  ten  million  dollars — rather  more  than  four 
times  the  actual  value  of  the  building  work  done  in  1909. 
This  season  there  will  be  an  expenditure  of  $1,125,000  on  pav- 
ing, $77,.128  on  concrete  walks  and  $642,500  on  sewers.  The 
city  has  41.61  miles  of  paved  streets,  27.92  miles  of  boulevards, 
100  miles  of  graded  roads  and  335  miles  of  unimproved  roads. 
There  are  120  miles  of  sewers.     The  extensions  planned  for 


the  present  year  comprise  a  total  of  approximately  forty  miles 
at  an  estimated  cost  of  $8,000,000.  A  trunk  system  is  under 
construction,  this  being  built  entirely  in  tunnel  varying  in 
depth  from  40  ft.  to  100  ft.  below  the  ground  surface.  The 
tunnel  system  discharges  into  the  Saskatchewan  river  through' 
a  10  ft.  6  in.  sewer.  The  latter  is  constructed  of  concrete 
blocks,  around  the  outside  of  which  when  built  into  the  sew 
cr,  is  placed  a  steel  band.  About  eight  miles  of  this  type  oi' 
sewer  have  already  been  constructed,  with  satisfactory  re- 
sults. The  sewerage  is  a  combined  system  as  far  west  as 
31st  Street.  West  of  this  a  separate  system  is  employed,  the 
sewage  being  discharged  into  the  North  Saskatchewan  River. 
At  one  outlet  the  sewage  discharges  into  a  separate  tank. 
Garbage  is  disposed  of  by  incineration.  The  water  supply  is 
from  the  North  Saskatchewan  River,  the  water  being  pump- 
ed by  low  lift  pumps  to  a  filtration  plant,  the  filtered 
water  being  pumped  directly  into  the  distribution  system  by 
low  lift  centrifugal  pumps  to  a  sedimentation  basin,  and 
thence  through  a  gravity  mechanical  filter  to  the  reservoir. 
After  being  treated  with  hypochlorite  of  lime,  it  is  pumped 
by  service  pumps  into  the  distribution  system.  The  street . 
railway  system,  like  all  the  other  utilities,  is  municipally 
owned.  During  1913  an  extensive  programme  of  track  con- 
struction was  carried  out.  Extensions  to  the  electric  light 
system  will  be  made  this  season  at  a  cost  of  $152,000. 

High  River,  Alta. 

Incorporated  eight  years  ago  this  town  has  a  population 
of  1,500  as  compared  with  1,000  in  1909.  The  assessed  valua 
tion  of  the  town  is  $1,335,000.  The  combined  expenditure  on 
building  and  engineering  work  this  season  will  be  $60,000. 
The  town  has  i\ve  miles  of  graded  roads,  upon  which  $50,000 
will  be  expended  in  improvements  this  season.  A  sewerage 
system  discharging  into  the  rive.r  is  now  under  construction. 
Extensions  to  the  system  are  planned  at  a  cost  of  $5,000.  The 
garbage  is  collected  and  deposited  on  a  nuisance  ground.  The 
water  supply  is  from  the  Highwood  River,  the  water  being 
pumped  to  a  160,000-gal.  standpipe. 

Lacombe,  Alta. 

This  town  was  incorporated  in  1902  and  the  population 
figures  for  1909  and  1914  are  1,100  and  1,800.  The  present  as- 
sessment is  $596,000  under  the  single  tax  system,  and  the  1914 
tax  rate  is  about  40  mills.  No  reliable  estimate  of  building 
and  engineering  work  is  obtainable.  There  are  about  seven 
miles  of  roadways,  five  of  which  are  earth  and  two  are  maca- 
damized. There  is  no  system  of  sewerage  and  the  garbage 
is  dumped  on  a  nuisance  ground.  The  installation  of  a  water- 
works system  is  contemplated  at  a  cost  of  about  $30,000. 

Lethbridge,  Alta. 

The  town  of  Lethbridge  received  its'  charter  in  1890  and 
became  a  city  in  1906.  Two  years  later  its  population  was 
(1,085.  while  to-day  it  is  11, .500.  The  assessment  is  $17,000,000, 
as  compared  with  $5,000,000  in  1909.  The  value  of  building 
in  the  latter  year  was  $1,268,215  and  of  engineering  work 
$198,000.  while  the  1914  estimates  for  building  and  engineer- 
ing are  $2,250,000  and  $258,000  respectively.  There  are  thirty- 
three  miles  of  clay  roads  and  1.6  miles  of  paved  roads.  De- 
tails of  classification  further  than  asphaltic  concrete,  con- 
crete and  clay  are  not  given.  The  city's  sewerage  system 
comprises  thirty  miles  of  sanitary  sewers  and  three  miles 
of  storm  sewers.  The  method  of  sewage  disposal  is  by  sedi- 
mentation tanks,  sprinkling  fitters  and  humus  and  chlorinat- 
ing tanks.  The  garbage  is  collected  by  carts  and  burned  on 
a  dump.  Paper  is  burned  in  a  portable  incinerator.  The 
water  supply  is  from  the  Belly  River,  the  water  being  pump- 
ed to  two  standpipes,  and  the  waterworks  system  consisting 
of  thirty-six  miles  of  cast  iron,  wood  and  steel  mains.  The 
installation  of  a  new  high  pressure  system  is  contemplated 
at  a  cost  of  $80,000.  Electric  light  extensions  will  be  made 
at   a   cost   of   $10,000,     The   municipal   aflfairs   of    Lethbridge 
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are    administered    under    llie    commission    form    of    govern- 
ment. 

MacLeod,  Alta. 

I'his  town  was  incorporated  in  1889,  has  A  population  of 
:i,000  (2,000  in  190'J)  and  is  assessed  under  tlie  single-tax 
system  at  $5,000,000.  The  1914  tax  rate  is  13  mills.  The 
1914  estimate  of  building  work  is  $150,000.  There  are  twelve 
miles  of  macadam  and  gravel  roadways.  A  combined  sys- 
tem of  sewerage  is  in  operation,  the  sewage  being  discharged 
into  the  river.  The  extensions  contemplated  comi)rise  sew 
age  disposal  and  trunk  sewer  at  a  cost  of  $(),5',0()0.  Garbage 
is  collected  and  deposited  on  a  dump.  The  water  is  obtained 
from  the  Old  Man  River,  there  being  approximately  "inc 
miles  of  mains  and  lifty-tive  hydrants. 

Medicine  Hat,  Alta. 

Medicine  Hat  was  incorporated  as  a  town  in  1899  and  as 
a  city  eight  years  later.  Its  population  of  3,500  in  1909  has 
now  increased  to  14,000.  The  tax  rate  for  the  present  year 
is  15  mills.  The  value  of  building  in  1909  was,  roughly,  $;iOO,- 
000,  as  compared  with  the  1914  estimate  of  $;!,000,000.  The 
1914  estimate  of  engineering  expenditure  is  $600,000,  com- 
pared with  an  expenditure  of  $60,000  in  1909.  The  city  has 
twenty-tive  miles  of  macadam  and  gravel  roadways,  upon 
which  there  will  be  an  expenditure  of  $60,000  this  year.  A 
separate  system  of  sewerage  is  in  operation.  The  surface 
sewer  system  is  to  be  extended  at  an  estimated  cost  of  $90,- 
000.  There  is  no  method  of  disposal.  Garbage  is  collected 
in  carts  and  dumped.  The  water  is  taken  from  the  Sas- 
katchewan River  and  filtered  mechanically.  The  waterworks 
extensions  planned  involve  an  expenditure  of  $120,000,  divid- 
ed equally  between  plant  and  distribution.  Extensions  to  the 
electric  light  system  will  be  made  this  year  at  a  cost  of  $60,- 
000.  The  reader  need  hardly  be  reminded  that  one  of  Medi- 
cin  Hat's  main  assets  is  its  natural  gas,  which  is  sold  to  the 
domestic  consumer  at  Vi^/ic  net  and  to  the  manufacturer  at 
5c  net.  The  electric  light  and  power  plant  is  municipally- 
owned. 

Raymond,  Alta. 

The  town  of  Raymond  was  incorporated  in  1903.  Six 
years  later  its  population  was  1,700,  which  has  now  increased 
to  2,000.  The  1914  tax  rate  is  30  mills  and  the  estimate  of 
building  work  is  $75,000.  There  are  twenty-five  miles  of 
earth  roads.  There  is  no  sewerage  system,  neither  is  there 
any  method  of  garbage  disposal.  The  water  supply  is  ob- 
tained from  a  well. 

Redcliffe,  Alta. 

Although  RedclifTe  came  into  existence  as  a  town  as  re- 
cently as  1912,  it  has  a  population  to-day  of  3,000.  The  as- 
sessment for  1914  is  in  the  neighborhood  of  $7,000,000.  The 
figures  regarding  tax  rate  and  building  for  1914  are  not  avail- 
able, but  the  expenditure  on  engineering  work  this  season  is 
estimated  at  $250,000.  Plans  are  in  course  of  preparation  for 
a' system  of  sewerage.  The  garbage  is  collected  by  con- 
tract and  burned.  The  water  supply  is  from  wells  near  the 
Soutli  Saskatchewan  River,  the  water  being  pumped  into  a 
steel  water  tank  having  storage  capacity  of  300,000  gals.  A 
scheme  is  under  consideration  for  extending  the  waterworks 
four  miles,  with  house  connections  and  meters  at  an  esti- 
mated outlay  of  $75,000.    Tlie  town  is  lighted  by  natural  gas. 

Red  Deer,  Alta. 

Incorporated  as  a  town  in  1901  and  as  a  city  in  1913,  Red 
Deer  has  a  population  of  3,500,  an  assessment  of  $4,383,380 
and  a  tax  rate  of  15  mills.  The  value  of  building  for  1014  is 
estimated  at  $150,000  and  engineering  work  will  cost  $15,000. 
On  street  and  roadway  improvements  this  season  the  sum 
of  $3,000  will  be  expended.  There  is  a  combined  system  of 
sewerage,  the  sewage  being  discharged  direct  into  the  Red 
Deer  River.     Extensions  to  the  system  will  be  made  at  a  cost 


of  $75,000.  The  water  supply  is  from  the  Red  Deer  River, 
the  water  being  pumped  into  mains  from  a  gravity  filtration 
plant. 

Stettler,  Alta. 

The  population  of  this  town,  which  was  incorporated  in 
1908,  has  increased  from  1,200  in  1909  to  1,800  in  1914.  The 
assessed  value  of  the  property  is  roughly  $1,000,000.  The 
tax  rate  for  1914  will  probably  be  28  mills.  The  town  has  20 
miles  of  graded  roads  upon  which  an  expenditure  of  $1,000 
will  be  made  this  season.  The  garbage  is  collected  by 
scavengers  and  deposited  on  a  nuisance  ground.  The  water 
supply  is  from  wells,  the  system  including  an  elevated  tank. 
Waterworks  extensions  projected  will  cost  $1,500  and  elec- 
tric light  extensions  $1,000. 

Taber,  Alta. 

This  town  was  incorporated  in  1907.  It  has  a  population 
of  3,000  and  was  assessed  last  year  under  the  single  tax  sys- 
tem at  $1,285,000.  The  1913  tax  rate  was  38  mills.  There 
are  no  municipal  improvements  in  the  way  of  roads  or  sewer- 
age. The  water  suply  is  from  the  Belly  River.  Waterworks 
extensions  are  planned  at  a  cost  of  $15,000. 

Vermilion,  Alta. 

This  town  was  incorporated  in  1906.  Its  population  is 
1,250,  which  is  double  that  of  five  years  ago.  The  1914  as- 
sessment is  $1,723,357  and  the  tax  rate  29  mills.  The  value  of 
building  work  this  year  is  estimated  at  $75,000  and  of  engi- 
neering work  at  $2,000,  the  latter  sum  covering  preliminary 
expenses  for  sewerage  and  waterworks.  There  are  three 
miles  of  graded  roads.  About  $5,000  will  be  expended  on 
road  work  this  season. 

Wetaskiwin,  Alta. 

Incorporated  as  a  town  in  1902  and  as  a  city  four  years 
later,  Wetaskiwin  has  a  population  of  approximately  3,500. 
The  assessment  for  the  present  year  is  estimated  at  $3,650.- 
000.  The  tax  rate  in  1913  was  22^  mills.  There  are  about 
nine  miles  of  earth  roads  in  the  city.  Concrete  sidewalks 
are  laid  through  the  entire  business  section,  and  extensions 
estimated  to  cost  $2,500  are  on  the  1914  programme.  A  com- 
bined system  of  sewerage  is  in  operation.  The  sewage  dis- 
posal plant  is  located  less  than  four  miles  east  of  the  city, 
the  Ovfens  live  earth  bed  system  being  employed.  Sewerage 
extensions  will  be  made  at  a  cost  of  $6,000.  The  garbage  is 
deposited  on  a  nuisance  ground  and  burned.  The  water  sup- 
ply is  obtained  from  three  wells,  the  water  being  pumped  by 
compressed  air  to  a  concrete  reservoir  of  212,000  gals,  capac- 
ity, thence  by  gas  or  steam  pump  to  an  elevated  tank  of 
120,000  gals,  capacity. 


British  Columbia 

Armstrong,  B.C. 

Armstrong  was  incorporated  in  1913.  The  town  has  a 
population  of  1,400,  an  assessment  of  $860,000  and  a  tax  rate 
of  seventeen  mills.  The  building  programme  this  season  is 
estimated  to  total  in  value  $30,000.  There  are  twenty  miles 
of  gravelled  roadways,  upon  which  an  expenditure  of  $50,000 
is  planned.     The  water  supply  is  from  Davis  Creek. 

Cranbrook,  B.C. 

Cranbrook  was  incorporated  in  1905  and  has  a  population 
of  3,500,  with  an  assessment  of  $2,000,000.  The  1914  tax  rate 
is  28  mills.  It  is  estimated  that  $12,000  will  be  spent  on 
municipal  engineering  work  this  season.  There  are  12^ 
miles  of  earth  and  gravel  roads  ahd  $9,300  will  be  expended 
on  road  work  this  season.  The  sewage  is  filtered  and  the 
effluent  discharged  into  St.  Joseph's  Creek.  Garbage  is  de- 
posited on  a  dumping  ground.  The  water  supply  is  from  St. 
Joseph's  Creek. 
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Fernie,  B.C. 

This  city  was  iiicorporaled  just  fen  years  ago.  It  has  a 
population  of  5,500,  the  increase  in  recent  years  having  been 
small.  The  1913  assessment  was  roughly  $2,700,000  and  the 
tax  rate  24  mills.  In  1909,  following  a  disastrous  fire  which 
practically  consumed  the  city,  the  value  of  building  was  ap- 
proximately $1,500,000  and  of  engineering  work  $120,000.  The 
1914  estimate  for  building  is  $:tO,000  and  for  engineering  work 
$11,000.  The  city  has  eleven  miles  of  roads,  with  no  perman- 
ent pavements  or  macadamized  highways.  An  expenditure 
of  $10,000  on  road  work  is  contemplated.  A  separate  system 
of  sewerage  is  installed,  the  method  of  disposal  being  septic 
tanks.  The  city  limits  are  practically  all  sewered,  with  the 
exception  of  a  small  residential  district,  the  sewers  for  which 
are  estimated  to  cost  $14,000.  No  extensions  will  be  made 
this  season.  Garbage  is  deposited  on  a  dumping  ground  and 
burned.  The  water  supply  is  from  Fairy  Creek.  A  con- 
crete dam  has  been  built  across  the  Creek  and  the  water  is  led 
from  the  reservoir  thus  formed  by  a  12-in.  wooden  main  to 
the  city.  The  length  of  main  from  the  reservoir  to  the  centr- 
of  distribution  is  three  miles.  The  storage  reservoir,  which 
is  close  to  the  city,  has  a  capacity  of  750,000  gals.  The  elec- 
tric light  system  is  to  be  enlarged  this  season  at  a  cost  of 
$9,000. 

Kamloops,  B.C. 

This  city  has  just  attained  its  majority,  it  having  received 
its  charter  in  1893.  Its  population  to-day  is  0,000— the  figures 
having  doubled  in  the  last  five  years,  during  which  period  the 
assessment  has  increased  from  $130,000  to  nearly  six  mil- 
lions. The  tax  rate  this  year  is  24^4,  mills.  The  building  ex- 
penditure in  1909  was  $37,000  and  the  engineering  expenditure 
$10,000,  and  the  1914  estimates  are  $425,000  and  $60,000,  re- 
spectively. The  roadway  mileage  is  30.  All  the  roads  are 
earth,  but  permanent  types  are  now  under  consideration. 
The  estimated  expenditure  on  road  work  this  season  is  $3,- 
000.  The  sewerage  is  a  separate  system,  the  method  of  dis- 
posal being  by  septic  tanks.  A  schepie  to  embrace  the  sewer- 
age of  the  whole  city  is  under  consideration.  In  this  depart- 
ment there  will  be  no  expenditure  during  1914,  but  next  year 
there  will  probably  be  an  outlay  of  $10,000.  The  city  has 
adopted  no  system  of  garbage  collection  and  disposal,  but 
incineration  is  under  discussion  and  a  scheme  will  probably 
be  brought  forward  next  year.  The  city  derives  its  water 
supply  from  the  South  Thompson  River.  The  waterworks, 
as  installed,  provide  for  future  filter  beds.  The  main  under- 
taking at  present  is  the  completion  of  a  hydro-electric  power 
plant,  the  total  cost  of  which  has  been  over  $400,000.  The 
matters  which  will  come  up  at  Kamloops  next  season  and 
in  subsequent  years  may  be  enumerated  as  follows:  perman- 
ent roads;  sewerage  of  east  end;  sewage  disposal  plant  for 
the  whole  city;  waterfront  improvement;  filtration  plant. 

Ladysmith,  B.C. 

Incorporated  just  ten  years  ago,  this  town  has  a  popula- 
tion of  3,500.  The  assessed  value  of  the  property  is  one  and 
one-quarter  millions,  and  the  estimate  of  the  building  work 
to  be  carried  out  this  season  is  $500,000.  There  are  ten 
miles  of  gravel  roads.  The  sewage  is  discharged  into  the 
harbor,  there  being  ten  miles  of  mains.  Minor  extensions 
to  the  sewerage  system  are  planned.  The  garbage  is  col- 
lected by  teams  and  there  is  no  method  of  disposal  other 
than  dumping.  The  water  supply  is  from  Stocking  Lake. 
The  waterworks  system  is  owned  by  the  E.  &  N.  Ry. 
Waterworks  Company.  Improvements  to  the  electric  light 
system  are  to  be  eflfected  at  a  cost  of  $4,000. 

Nanaitno,  B.C. 

This  city  of  9,000  inhabitants  was  incorporated  just  forty 
years  ago.  Its  population  has  increased  2,000  during  the 
last   five  years.     The  assessment  is  roughly   seven  and  one- 


half  million  dollars,  and  the  tax  rate  for  the  year  is  32  mills. 
There  are  16J.4  miles  of  paved  streets  and  macadam  roads 
In  the  way  of  road  work,  asphaltic  concrete  is  planned  this 
season  at  a  cost  of  $220,000.  The  sewerage  is  a  separate 
system,  the  sewage  discharging  into  the  harbour.  There 
are  about  ten  miles  of  sewers.  This  season  the  system  is  to 
be  completed  by  the  addition  of  about  six  miles  at  a  cost 
of  $75,000.  I-'rom  the  Xanaimo  River  water  is  brought  in 
sixteen  miles  by  gravity.  Waterworks  extensions  planned 
total  $50,000.  The  electric  light  system  is  owned  by  the 
Nanaimo  Electric  Light,  Power  &  Heating  Company,  Lim- 
ited.   The  system  is  to  be  enlarged  by  two  miles  of  pole  line. 

Nelson,  B.C. 

Nelson  was  incorporated  in  1897.  The  city  has  a  popula- 
tion of  7,500  and  an  assessment  of  $4,320,896.  There  are  over 
sixteen  miles  of  streets,  most  of  which  are  earth,  only  one- 
half  mile  being  macadam  and  two  miles  gravel.  The  sewer- 
age is  about  nine  miles  in  extent  and  discharges  into  the  lake. 
The  city  collects  the  garbage,  which  is  disposed  of  on  a 
dump.  The  source  of  the  water  supply  is  Cottonwood  Creek 
and  Anderson  Creek. 

New  Westminster,  B.C. 

The  city  of  New  Westminster  was  incorporated  in  1861. 
Its  present  population  is  17,178  and  its  assessment,  roughly. 
$17,000,000,  as  compared  with  a  population  of  10,000  and  an 
assessment  of  $5,000,000  in  1909.  The  1914  tax  rate  is  20 
mills.  This  year  the  building  work  is  estimated  to  cost 
$850,000  and  the  municipal  engineering  work  $600,000.  The 
mileage  of  roadways  for  the  whole  city  is  98,  classified  as 
follows:  Bitulithic,  3.50;  Hassam,  3;  granite  setts,  .50;  wood 
block,  .30;  vitrified. brick,  .30;  macadam,  30;  balance,  rough- 
graded.  The  sewerage  system  consists  of  43  miles  on  the 
separate  system  and  6J4  miles  of  storm  sewers.  The  method 
of  disposal  is  by  dilution  into  the  Eraser  River.  The  sewer- 
age extensions  contemplated  involve  an  additional  forty-five 
miles  of  combined  sewers,  the  total  cost  of  which  will  be 
$850,000.  At  the  time  of  writing,  contracts  have  been  let 
for  $200,000  worth  of  work.  The  combined  sewer  which  is 
being  constructed  is  divided  into  two  watershed  areas,  one 
of  which  is  approximately  1,300  acres,  of  which  650  lie  within 
the  boundary  of  the  Burnaby  municipality.  The  size  of  the 
out-fall  for  this  scheme  is  8  ft.  by  6  ft.  6  ins.  and  is  composed 
of  reinforced  concrete  monolithic  sewer,  horse-shoe  shaped 
in  section.  This  will  be  built  practically  following  the  line 
of  the  existing  Glen  Brook,  which  it  will  eventually  absorb. 
This  section  will  be  constructed  partly  in  a  ravine  and  is 
designed  to  withstand  a  new  fill  forty  feet  in  height.  Three 
thousand  feet  of  this  section  will  be  built  through  the  Peni- 
tentiary Reser^ve.  The  total  discharge  at  the  out-fall  is  cal- 
culated at  610  cu.  ft.  per  second.  The  smaller  watershed 
area  of  the  Sapperton  sewer.  No.  2,  comprises  an  out-fall  of 
two  48-in.  reinforced  concrete  pipes,  to  be  manufactured  by 
the  Pacific  Lock  Joint  Pipe  Company.  Before  reaching  the 
Eraser  River,  the  point  of  discharge,  a  small  creek  known  as 
the  Brunette  Creek,  some  fifty  feet  in  width,  has  to  be 
crossed  by  an  inverted  syphon.  Before  this  syphon  is 
reached,  a  large  grit  chamber  is  to  be  constructed,  so  that 
the  grit  can  be  handled  at  this  point  before  reaching  the 
syphon.  Garbage  is  collected  in  wagons  and  disposed  of 
partly  in  a  small  incinerator,  the  bulk,  however,  being  dump- 
ed from  scows  into  the  sea.  The  water  supply  is  from  Lake 
Coquitlam,  a  pure  mountain  supply  with  no  filtration  re- 
quired. The  water  is  brought  through  14  miles  of  I4-in.  steel 
mains  and  14  miles  of  25-in.  steel  mains  from  the  lake  to 
the  city.  The  maximum  discharge  from  both  mains  is  8,000,- 
000  gals,  a  day.  The  maximum  head  at  lake  is  503  feet  and 
the  highest  reservoir  in  the  city  is  398  feet.  'This  season 
it  is  planned  to  build  a  new  reservoir  and  make  other  ex 
tensions,  the  whole  to  cost  $75,000. 
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North  Vancouver,  B.C. 

North  Vancouver  is  a  seaport  town  on  the  north  shore 
of  Burrard  Inlet,  opposite  Vancouver.  The  city  was  incor- 
porated in  1907  and  has  a  population  of  10,000.  The  assess- 
ment is  rather  more  than  $16,000,000.  This  year  it  is  esti- 
mated that  $300,000  will  be  expended  on  building  work  and 
a  similar  sum  on  engineering  work.  Tenders  have  been  re- 
ceived for  a  bridge  across  the  Second  Narrows  (between 
Vancouver  and  North  Vancouver)  estimated  to  cost  $3,000,- 
000.  The  roadway  mileage  is  60,  made  up  of  13.5  miles  of 
macadam  and  the  balance  earth.  The  expenditure  on  road 
work  this  season  will  be  $75,000.  Sanitary  ana  storm  sewers 
have  been  installed  and  the  sewage  runs  into  the  deep  water 
of  Burrard  Inlet.  Sewerage  extensions  are  planned  at  a  cost 
of  $35,000.  Garbage  is  collected  by  teams,  dumped  and 
burned  on  tide  fiats.  The  water  supply  is  by  gravity  from 
Lynn  Creek,  the  water  being  brought  into  the  city  throug!i 
a  16-in.  main  from  an  intake  placed  five  miles  above  tide 
water.  The  side  mains  are  partly  of  wood  and  partly  of  cast 
iron.  The  extensions  planned  comprise  the  erection  of  the 
Rice  Lake  Reservoir  (capacity  150,000,000  gallons)  at  a  cost 
of  $175,000,  of  which,  at  the  time  of  writing,  $110,000  has 
been  expended.  North  Vancouver,  which  is  situated  on  the 
main  line  of  the  Pacific  Great  Eastern,  has  ten  miles  of  first- 
class  waterfrontage. 

Port  Alberni,  B.C. 

Port  Alberni,  which  was  incorporated  in  1912,  has  a  pop- 
ulation of  1,100  and  is  assessed  at  $3,500,000.  The  buiidinK 
estimate  for  the  season  is  less  than  $100,000,  while  the  ex- 
penditure on  streets,  bridges  and  waterworks  will  be  $15,- 
000.  The  1913  tax  rate  was  thirteen  and  one-half  mills.  The 
town  has  twenty  miles  of  gravel  roads  and  the  sum  of  $0,- 
000  will  be  expended  in  road  work  this  season,  chietly  011 
sidewalk  construction.  Garbage  is  collected  and  buried.  The 
water  supply   is   from   China   Creek. 

Prince  Rupert,  B.C. 

The  city  of  Prince  Rupert  was  incorporated  just  four 
years  ago  and  its  population  to-day  is  rather  more  than 
6,000.  The  1914  tax  rate  will  be  between  13  and  15  mills. 
The  building  permits  issued  to  date  amount  to  half  a  million 
dollars,  while  the  estimate  for  the  year  is  $2,500,000.  The 
estimated  cost  of  the  completion  of  important  undertakings 
is  detailed  as  follows  in  the  last  annual  report  of  the  Presi- 
dent of  the  Prince  Rupert  Board  of  Trade:  Grand  Trunk 
Pacific  Railway:  dry  dock,  $3,750,000;  fifteen-storey  hotel, 
$2,000,000;  terminal  facilities,  docks,  depot,  shops,  etc.,  $3,- 
500,000.  Dominion  Government:  post  office,  $350,000;  quar- 
antine station,  $100,000;  armory,  $100,000.  Provincial  Gov- 
ernment: courthouse  and  administration  office  building,  $300,- 
000.  City  Council:  hydro-electric  plant,  $380,000;  sewerage 
system  and  waterworks  extensions,  $500,000;  section  two 
bridge,  $100,000.  Imperial  Oil  Company:  five  large  storage 
tanks,  $200,000.  Total,  .$9,180,000.  Prince  Rupert  has  13 
miles  of  plank  roads,  7  miles  of  graded  roads,  and  7  miles  of 
planked  sidewalks.  The  expenditure  on  road  work  this  sea- 
son will  be  $65,000.  The  sewerage  system  consists  of  about 
three  miles  of  vitrified  pipe  and  wood  stave  sewers.  The 
sewage  empties  into  the  harbor.  Sewerage  extensions  plan- 
ned involve  an  expenditure  of  $3b0,000.  Garbage  is  collected 
by  carts,  loaded  on  a  scow,  and  dumped  into  the  sea.  The 
installation  of  an  incinerator  is  proposed.  The  water  sup- 
ply is  by  gravity  and  pumping  from  Hays  Creek,  Wood- 
worth  and  Shawatlans  Lake.  The  extensions  planned  (now 
under  way)  comprise  the  completion  of  the  hydro-electric 
system  and  distribution  system  at  an  estimated  cost  of  $337,- 
000.  Electric  light  extensions  now  under  way,  at  a  cost  of 
$185,000,  consist  of  a  power  house,  pole  line  and  distribution 
system.     Further  extensions  will  cost  $60,000. 


Revelstoke,  B.C. 

Revelstoke  received  its  charter  of  incorporation  as  a  city 
in  1899.  It  has  a  population  of  4,000  and  an  assessment  of 
$3,181,503.  Building  work  for  1914  is  estimated  to  total  in 
value  about  $1,700,000,  the  estimate  for  engineering  work  be- 
ing $16,000.  There  are  three  miles  of  cement  sidewalks  but 
no  permanent  streets.  There  is  a  gravity  system  of  sewerage 
in  operation,  the  outlet  being  into  the  Columbia  River.  The 
city's  water  supply  is  derived  from  mountain  streams.  It 
is  proposed  to  expend  $40,000  on  the  electric  light  system. 

Salmon  Arm,  B.C. 

This  town  was  incorporated  as  recently  as  March,  1914. 
It  has  a  population  of  about  1,000,  an  assessment  of  nearly 
$862,000  and  its  tax  rate  last  year  was  thirteen  mills.  The 
building  and  engineering  programme  for  the  present  season 
is  estimated  to  involve  outlays  of  $350,000  and  $12,000  re- 
spectively. There  are  ten  miles  of  common  roads.  The  water 
supply  is  from  East  Canoe  Creek  and  the  extensions  plan- 
ned will  cost  $10,000. 

South'  Vancouver,  B.C. 

The  municipality  of  South  Vancouver  has  a  population 
of  40,000  and  is  assessed  at  rather  more  than  $34,000,000,  the 
assessment  having  increased  from  $6,500,000  since  1909.  The 
expenditure  on  building  work  last  year  was  $1,750,000.  The 
area  of  the  municipality  is  fourteen  and  a  half  square  miles. 
In  regard  to  street  improvements  the  following  mileage 
statistics  may  be  found  of  interest:  streets  in  municipality, 
246.5;  cleared  and  rough  graded,  204;  uncleared,  42.5;  mac- 
adamized, 35.4;  paved  roadways,  3.84;  planked  roadways,  12; 
sidewalks  made,  117.83;  street  car  lines,  double  track,  4.57; 
street  car  lines,  single  track,  6.03;  single  track  interurban 
railway,  4.7;  double  track  interurban  railway,  3.08;  wooden 
box  drains  and  culverts,  13.14;  sewers  laid,  .15;  storm  sewers 
laid,  2.5;  concrete  curb  only  laid,  .34.  Main  Street  is  now 
lieing  paved  with  wood  blocks  on  6-in.  concrete  base  to  the 
extent  of  33,500  square  yards,  at  a  cost  of  $3.33  per  square 
yard,  including  excavation.  Estimates  are  being  prepared 
with  a  view  to  obtaining  a  water  supply  of  3,000,000  gallons 
a  day  from  the  city  of  Vancouver,  or  as  an  alternative,  in- 
augurating a  water  supply  scheme  from  Seymour  Creek, 
where  the  Water  Board  of  the  B.  C.  Government  have  alot- 
ted  them  550  miners"  inches.  At  the  present  time,  a  steel 
storage  tank,  75  ft.  high  and  50  ft.  in  diameter,  is  being  con- 
structed at  Central  Park  at  a  cost  of  $30,000.  The  sewer- 
age system  will  be  included  in  the  Burrard  Peninsula  Joint 
Sewerage  Scheme,  comprising  the  city  of  Vancouver  and  the 
municipalities  of  South  Vancouver,  Point  Grey  and  Burna- 
by.  Plans,  specifications,  etc.,  are  in  course  of  preparation  for 
the  sewerage  scheme.  The  Board  of  Health  has  under  con- 
sideration   the   installation   of  a   garbage   incinerator. 

Vancouver,  B.C. 

This  city,  which  has  an  area  of  16.89  square  miles,  was 
incorporated  in  1886.  The  population  is  133,000,  an  increase 
of  43,000  in  the  last  five  years,  during  which  period  the 
assessment  has  increased  from  $73,000,000  to  $227,000,000. 
The  1913  tax  rate  was  30  mills.  The  value  of  building  per- 
mits for  1909  was  seven  and  a  half  million  dollars,  while  the 
1914  estimate  for  building  work  is  $10,000,000.  The  en- 
gineering expenditure  five  years  ago  was  $2,000,000 — about 
half  the  estimated  outlay  for  1914.  The  city  has  51,470  • 
miles  of  permanent  pavements  of  the  following  classes:  as- 
phaltic  concrete,  bitulithic,  sheet  asphaltic,  treated  wood 
block,  granitoid,  Hassam.  concrete  and  vitrified  brick.  In 
addition  there  are  171  miles  of  macadam  streets  and  lanes 
and  also  in  the  more  recently  settled  portions  there  are 
many  miles  of  planked  roadways,  this  class  of  construction 
being  adopted  as  the  cheapest  and  quickest  method  of  giving 
access   to  property.     At   the  present   time   there   are   801.78 
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miles  of  cement  concrete  sidewalks   in   the  city.     Upwards 
of  30  miles  of  macadam  streets  are  annually  oiled   to  miti- 
gate   the    dust    nuisance,    this    practice    ensurmg    first-class 
thoroughfares    for    motor    traffic.      In    addition    to    the    oM 
type  pressure   flushers,   two  8-ton   1,200-gallon   flushers  were 
put  in  service  last  year,  thus  allowing  for  the  daily  flushing 
of  all  permanent  pavements.     During  the  present  year  there 
will    be    an    expenditure    of    $1,320,000  .  on    road    work,    this 
amount   being  apportioned   as   follows:   pavements,   $800,000; 
cement  sidewalks,  $100,000;  grading,  planking,  etc.,  $350,000; 
and  general  improvements,  $70,000.     A  combined   system  of 
sewerage  is  employed,  the  sewage  discharging  into  the  sea. 
To  date  the  total  mileage  of  sewers  is  170.     In  the  last  few 
years  large  storm  water  sewers  'of  the  horse-shoe  type  have 
been   constructed.     The  largest   has   a  width   of   11   ft.   4   in. 
and  a  height  of  9  ft.  1  in.     Last  year  the  provincial  govern- 
ment passed  a  special  act  for  the  purpose  of  forming  a  Joint 
Sewerage   Commission,  under  whose     authority     all     future 
construction  of  trunk  sewers  will  be  carried  out.     This  Com- 
mission has  jurisdiction  over  Vancouver  city,  and  the  muni- 
cipalities of  Point  Grey  and  South  Vancouver.     During  191t 
the    sewerage   extensions   planned    will    involve    an    expendi- 
ture of  $2,000,000,  in  addition  to  the  large  construction  work 
to  be  undertaken  by  the  Joint  Commission.     The  city  oper- 
ates two  large  incinerators  for  the  burning  of  garbage,  the 
garbage   and  ashes  being  handled  separately,   the   latter  be- 
ing dumped.     The  water  supply  is  brought  by  gravity  from 
Capilano    and    Seymour    Creeks,    both    glacier-fed    streams. 
The  Vancouver  water  supply  is  brought  across  Burrard  In 
let  by  means  of  six  12-in.  pipes,  1,600  ft.  long;  one  18-in.  pipe, 
2,200  ft.  long,  and  five  18-in.  pipes,  1,100  ft.  long — all  of  the 
cast-iron   flexible   type.     These   are   laid   on   the   bed   of   the 
Inlet,   the   lengths   given   being  of   the    submerged   portions. 
Last  year  the   city   gave   to   the   Canadian    Northern   Pacific 
Railway    that    portion    of    False    Creek    known    as    the    City 
Reserve.     On  this  land  is  to  be  erected  the  Pacific  terminal 
of  the   Canadian   Northern   Transcontinental   Railway.     The 
passenger  station,  with   necessary  offices,   will   cost  not  less 
than    $1,000,000,    while    the    total    expenditure    will    be    some 
$4,000,000,    exclusive    of    hotel.      Provision    is    made    for    the 
establishment  and  maintenance  of  deep  water  wharfage  and 
facilities   adequate   to   the   needs   of    a   transcontinental    rail- 
way and  a  trans-Pacific  steamship  line.    The  Great  Northern 
Railway  have   a  similar  agreement  with   the   city  and   work 
on   both   schemes   is   at   present   being  carried   out.     At   the 
present  time  the  Canadian  Pacific  Railway  is  expending  over 
three  and  a  half  million  dollars  in  constructing  a  new  term- 
inal station  and  hotel.     Tenders  were   called   a   few  months 
ago  for  the  erection  of  the  Second  Narrows  bridge,  which 
will   form   a  link   between   Vancouver   city   and   the   city   of 
North    Vancouver,   crossing   Burrard    Inlet.     When   erected, 
this  bridge  will  connect  the   Pacific   Great  Eastern   Railway 
with    Vancouver   city.     The    Dominion    Government    is   pro- 
ceeding with   the  construction   of  a  dock  on    Burrard   Inlet, 
the   estimated     cost     being   $1,250,000.      Extensive    dredging 
operations  are  being  carried  out  at  False  Creek  by  the  Do- 
minion Government  for  the  purpose  of  creating  a  deep  water 
channel   to   the   combined   railway   terminals   at   the   head   of 
the  Creek,  and  a  considerable  amount  of  dredging  is  under 
way  in  the  First  Narrows,  at  the  entrance  to  Burrard   Inlet. 
Another   large   undertaking   upon   which    work   is   advancing 
steadily  is  the  Georgia-Harris  Viaduct,  which  is  being  con- 
structed   of    reinforced    concrete    (mushroom    system),    the 
amount  of  the  contract  being  $455,000. 

Vernon,  B.C. 

This  town,  or  rather  city^-every  town  in  British  Colum- 
bia being  a  city — was  incorporated  in  1892  and  now  has  .1 
population  of  4,000,  an  increase  of  1,500  in  the  last  i'wt  years. 
The  1914  assessment  is  rather  more  than  four  millions,  as 


compared  with  one-and-a-half  millions  in  1909.  The  esti- 
mate for  building  work  this  year  is,  roughly,  $1,590,000,  a.id 
for  engineering  work  $8,000 — considerably  more  than  double 
the  corresponding  expenditures  five  years  ago.  The  1914 
tax  rate  is  six  mills.  Vernon  has  a  roadway  mileage  of  Ti. 
of  which  five  arc  macadamized  and  7:j  are  gravelled.  Thi 
sum  of  $10,000  will  be  expended  on  roadwork  this  season 
Sewage  disposal  is  by  septic  tank  and  Stoddart  percolating 
filter.  The  sewerage  extensions  planned  comprise  siorm 
sewers,  with  addition  to  the  disposal  works,  the  whole  cost- 
ing $65,000.  Garbage  is  collected  by  teams  and  deposited 
on  a  nuisance  ground.  The  water  supply  is  from  a  creek  and 
is  distributed  through  twenty-eight  miles  of  mains  (cast 
iron,  steel  and  wood).  There  are  two  reservoirs  having  a 
capacity  of  1,600,000  and  5,000,000  gallons  respectively.  Ex- 
tensions to  the  electric  light  system  are  planned  at  a  cost  of 
$50,000. 

Victoria,  B.C. 

This  city,  whose  present  population  of  50,000  has  m-  re 
than   doubled   in   the   last  five  years,  and   whose   assessment 
of  $115,960,000  has   quadrupled   in   the   same   period,   rc(;eive<l 
its    cliarter    in    1862.      The    value    of    building    work    in    1901' 
was    rather   less   than   $2,000,000,    in    1912    $8,200,000,    and    in 
]9i:i  $4,000,000.     The  expenditure  on  engineering  enterprises 
in   1909   was  a  little  less  than   $700,000,  while   the   estimated 
outlay  for  1914  was  $2,900,000,  inclusive  of  the  Sooke   Lake 
water  scheme.    The  roadway  mileage  is  146,  classification  be- 
ing given  as  follows:  unimproved,  79-}4;  asphalt,  47^;  wood 
block,  3^;  concrete  pavement,  >i;  boulevard,  57;  macadam, 
JSyi;   tar  macadam,  lyi;   vitrified   block  pavcmertt,   J4;   con- 
crete sidewalk,  123.     The   city  is  continuing  the  practice  of 
carrying  out  its  own  sidewalk  construction  and  has  decided 
this  year   to   do  all   grading,   construction   of   curl)s,   gutters, 
and   laying  of  concrete   base   by   day   labor,  letting   the   con- 
tract for  the  laying  of  sheet  asphalt.     Next  year,  however,  it 
is  the  intention  to  erect  an  asphalt  plant  so  that  all  paving 
work  will  be  carried  out  by  the  city.     With  the  exception  of 
building   construction    very   little   municipal    work   is   let    by 
contract.      The    sewerage    is    the    high    level    gravity    system, 
the    low    level    sewage    being   pumped      to     high     level    and 
syphoned   across     to     gravity     outfall.     The   sewage   is   dis- 
charged into  tidal  waters.     In  this  department  the  extensions 
planned  this  year  will  cost  $480,000.     All  sewer  construction 
work  is  done  by  the  city  by  day  labor.     In  this  connection 
rapid    progress    is   being   made   on    the    construction    of    the 
northwest  trunk  sewer  system,  the  completion  of  which  will 
drain   an  area  of  about  425   acres   in   the   residential   section 
of  the  city,  as  well  as  1,000  acres  in  Esquimalt  and  800  acres 
in  Saanich.     This  work  will  involve  an  expenditure  of  $390. 
000,  a  feature  of  the  scheme  being  heavy  tunnelling  work  to 
the  extent  of  7,250  ft.   through  solid  rock,  and  3,100  feet  of 
trenching,  much  of  which   is  also  through   rock.     The  sewer 
will   be    constructed   of   reinforced   concrete   pipe,   varying   iii 
diameter  from  27-in.  at  the  start  to  36-in.  at  tnc  outlet,  the 
pipe  being  manufactured  in  5-ft.  lengths.     Garbage  is  collect- 
ed in  dump  carts  and  delivered  to  sub-stations,  re-collected 
by  motor  truck,  dumped  on  scows,  and  towed  to  sea  under 
contract.     The  city's  water  supply  is  obtained  from  the  Es 
quimalt  waterworks.     The  Sooke  Lake  dam.  Humpback  tc> 
ervoir,  and  grading  and  concrete  trestles  for  flow  line  wer'- 
constructed  by  the   city  and   the   contract  let   to   the   Pacific 
Lock  Joint   Pipe   Company   for  the   manufacture   and   laying 
of  reinforced  concrete  pipe  for  flow  line.     The  contract  was 
also  let  to  the   Burrard   Engineering  Company  for  the  con- 
struction- of  the  rivetted  steel  pressure  line  from   Humpback 
reservoir   to   the   city,   all   trenching  and   back-tilling  on   the 
latter  to  be   done  by   the   city.     This  scheme,   the   estimated 
cost  of  which  is  about  $3,000,000,  is  in  process  of  completion 
Extensions  to  the  city  mains  will  be  made  this  season  at  a 
cost  of  $50,000. 
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Owing  to  the  shortness  of  time,  all  parts  of  the  work  were  carried  on  simultaneously.    ISwIft  Current  Storage  Daml 

Reinforced  Concrete  Storage  Dam  at 

Swift  Current,  Sask. 


By  W.  F.  Farley* 


IN  the  winter  of  1912  the  water  supply  at  Swift 
Current,  Sask.,  failed  completely,  owing  to  the 
freezing  of  the  Swift  Current  Creek  from  which 
the  supply  was  obtained.  In  order  to  prevent  a 
recurrence  of  such  a  catastrophe,  the  Swift  Current 
officials  decided  that  it  was  absolutely  essential  that  a 
reliable  water  supply  should  be  secOired  before  the 
coming  of  another  winter. 

As  Swift  Current  Creek  is  the  only  available  source 
of  supply  in  the  immediate  vicinity,  the  problem  re- 
solved itself  into  damming  this  creek  and  forming  a 
reservoir  of  sufficient  capacity  to  tide  over  the  com- 
paratively short  period  during  which  it  might  l)c  pos- 
sible for  such  a  condition  to  recur.  The  foundations 
tiiroughout  the  length  of  this  creek  are  suitable  only 
for  the  construction  of  a  hollow  dam,  and  as  the  citj' 
was  desirous  of  obtaining  a  permanent  structure,  it 
was  decided,  after  considerable  preliminary  investi- 
gation, to  use  the  Ambursen  type  of  spillway,  to- 
gether with  corewalls  and  earth  embankments  at  either 
end.  A  design  for  such  a  dam  was  therefore  pre- 
pared by  the  Ambursen  Hydraulic  Construction 
Company  of  Canada,  Limited,  in  conjunction  with  the 
city  officials. 

No  reliable  data  regarding  the  maximum  flow  of 
the  stream  was  available.  It  was  necessary,  therefore, 
to  provide  a  large  factor  of  safety  for  the  discharge 
capacity  of  the  dam.     At   either  end  of  the  spillway 

•■  Assistant  Engineer,  Ambursen   Hydraulic   Construction  Company 
of  Canada,  Limited. 


section  the  earth  embankment  is  retained  by  means 
of  a  cantilever  retaining  wall  of  reinforced  concrete 
construction.  At  one  end  of  the  spillway  section  an 
intake  is  provided  within  which  the  water  passes  al- 
termitely  through  coarse  trash  racks  and  fine  copper 
screens  before  it  enters  the  pipe  leading  to  the  pump- 


IConsiderable  care  was  taken  in  providing  for  proper  concrete  surfaces. 

ing  Station.  Gate  valves  provide  for  the  absolute  con- 
trol of  the  water  as  it  enters  the  pipe,  these  gate 
valves  being  controlled  from  a  gate  house  placed  di- 
rectly over  the  intake. 

The  results  of  borings  indicated  the  necessity  for 
the  excavation  of  a  considerable  amount  of  material, 
in  order  to  obtain  a  suitable  foundation  for  the  spill- 
way. Cut-oflfs  are  provided  around  the  area  occupied 
by  this  spillway  and  also  under  the  concrete  corewalls 


aftr^S 


Concrete  was  placed  by  means  of  a  derrick  with  the  aid  of  chutes  andlcars. 
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The  flow  of  the  creek  was  handled  by  means  of  a  small  wooden  flume.  ISwift  Current  Storage  Dam] 


at  either  end.  These  cut-offs  consist  qf  concrete  to  a 
depth  of  6  inches  below  the  surface  of  a  bhie  clay  sub- 
stratum. Into  this  blue  clay  was  driven  sheet  piling 
to  further  diminish  the  possibility  of  seepage  beneatii 
the  dam.  A  tumbling  hearth  is  provided  of  sufficient 
length  to  prevent  any  possibility  of  scour  due  to  the 
passage  of  the  flood  water  over  the  dam. 

Owing  to  the  financial  stringency  during  the  sum- 
mer of  1913,  the  city  officials  found  it  impossible  to 
secure  the  necessary  funds  for  the  construction  of  this 
dam  until  late  in  the  summer.  Finally  they  succeeded 
in  their  efforts,  however,  and  construction  was  com- 
menced by  the  aforesaid  company  during  the  first 
week  in  August. 

The  time  factor  involved  was  largely  instrumental 
in  deciding  the  question  of  the  proper  plant  to  be 
used  on  this  work.  This  problem  was  solved  very  suc- 
cessfully  by   the   shipment   of  a   Guy   derrick,   mixer. 


pumps,  boilers,  etc.,  which  had  just  been  thrown  out 
of  employment  by  the  temporary  closing  down  of  con- 
struction work  at  LaColle  Falls,  near  Prince  Albert, 
Sask.  This  plant  arrived  on  the  site  on  the  20th  of 
August  and  was  put  into  operation  as  soon  as  possible. 

The  cofferdam  problem  was  solved  very  easily  by 
means  of  a  small  '■A"-frame  dam,  constructed  of  tim- 
ber and  toe-filled  with  part  of  the  material  excavated 
from  the  site  of  the  dam.  This  cofferdam  was  pumped 
out  for  the  first  time  on  August  23rd,  thus  preparing 
the  way  for  the  excavation  in  the  middle  of  the  creek. 
The  excavation  was  started  on  August  26th. 

The  first  concrete  was  poured  in  the  cut-ofF 
trenches  on  September  25th,  and  from  that  time  on 
the  dam  grew  day  by  day  until  the  3,500  cu.  yds.  of 
concrete  had  been  placed.  The  dam  was  finally  closed 
on  December  23rd  and  the  water  allowed  to  collect 
behind  it.  On  December  24th  the  dam  was  officially 
turned  o\er  to  the  city. 


The  Efficiency  of  Water- Works  Devices 


By  E.  L.  Loomis 


MORE  than  four-fifths  of  all  the  water  plants  of 
the  state  of  Indiana  belong  to  the  smaller 
classes,  whose  daily  pumpages  probably 
average  less  than  one  million  gallons.  As 
compared  with  the  larger  systems,  these  enterprises 
have  relatively  few  consumers,  limited  revenues,  and 
proportionately  much  higher  fixed  charges  and  oper- 
ating expenditures.  Therefore,  it  is  easy  to  realize 
that  of  the  problems  confronting  such  utilities,  those 
related  to  economy  and  efficiency  are  of  paramount 
concern.  And  the  smaller  the  utility,  all  the  greater 
becomes  the  necessity  for  the  closest  scrutiny  into  its 
plant  operations  for  the  detection  and  stoppage  of 
waste,  and  for  the  economical  conduct  of  its  affairs 
generally. 

So  many  and  varied  are  the  equipments  available 
now-a-days  which  make  for  economy  that  to  undertake 
a  minute  enumeration  and  description  of  them  all 
would  much  overstep  the  requirements  of  this  report, 
not  to  mention  the  writer's  lack  of  knowledge  as  to  so 
wide  a  range.    Only  a  few  items,  therefore,  will  be  here 

•Abstracts  from  paper  before  Indiana  Sanitary  and  Water  Supply 
AsBociation, 


considered,  chief  of  which  may  be  cited  the  pumping 
machine. 

As  illustrating  an  experience  in  pumping  economy 
you  will  permit  me  to  state  the  conditions  as  existing 
in  our  plant  at  Valparaiso,  and  to  make  a  comparison 
of  the  costs  of  operating  each  of  our  three  different 
types  of  pumps. 

Our  pumpage  approximates  one  million  gallons  per 
day,  pumping  direct  against  a  total  head  of  85  feet. 
Our  principal  pump  for  continuous  operations  is  a 
cross-compound,  condensing  engine,  with  Meyer  gear 
and  attached  air  pumps.  Upon  acceptance  test  when 
we  purchased  this  machine  two  years  ago  it  showed  a 
duty  of  78.57  million  foot  pounds  per  1,000  pounds  of 
steam  used,  pumping  against  our  usual  head  at  normal 
load. 

Assuming  an  apparent  evaporation  of  seven  pounds 
of  water  to  each  pound  of  coal,  and  a  total  head  of  100 
feet,  with  a  working  duty  of  about  seventy  million  foot 
pounds  per  1,000  pounds  of  steam,  this  machine  will 
pump  and  deliver  one  million  gallons  of  water  each 
day  for  one  month  at  a  steam  consumption  of  358,071 
pounds,  thus  requiring  25.57  tons  of  coal,  which,  at 
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$3.50  per  ton  in  bin,  costs  us  $89.49.  With  our  No.  2 
reserve  pump,  of  the  non-compound,  condensing,  crank 
and  fly-wheel  type,  assuming  a  working  duty  of  only 
fifty  million  foot  pounds,  which  really  is  a  trifle  too 
high,  for  the  same  pumping  operation,  501,300  pounds 
of  steam  would  be  consumed,  requiring  35.80  tons  a 
coal  at  a  cost  of  $124.30.  With  our  third  unit,  a  simple 
duplex  pump,  which,  needless  to  state,  is  rarely  placed 
in  service,  752,129  pounds  of  steam  would  be  used,  or 
53.71  tons  of  coal,  costing  us  $187.98. 

Thus  is  it  observed  that  by  using  our  No.  1  pump, 
for  each  month  we  operate,  we  show  a  saving  of  $34.81 
over'pump  No.  2,  while  over  pump  No.  3  vve  effect  a 
saving  of  $98.49,  or  in  round  numbers  at  the  rate  of 
almost  $1,200  per  year. 

Such  a  saving  to  any  small  plant  in  a  compara- 
tively short  time  would  be  sufficient  to  buy  and  install 
the  very  best  and  most  economical  type  of  pump  which 
the  market  affords. 

In  our  own  case  it  is  plainly  apparent  that  from  the 
standpoint  of  even  ordinary  business  economy  we  had 
better  consign  both  of  our  low  duty  pumps  to  the 
scrap-pile  rather  than  place  them  in  continuous  opera- 
tion. As  auxiliary  units,  for  temporary  emergency 
purposes,  however,  they,  of  course,  have  their  proper 
place  and  value. 

The  pumping  machine  for  every  plant  should  be  de- 
signed so  as  to  ^ive  the  best  possible  economy  at  the 
normal  load,  but  with  ample  capacity  for  the  maxi- 
mum requirements,  such  as  the  sudden  opening  of 
large  connections,  or  where  direct  fire  pressure  is  fur- 
nished at  the  hydrant  nozzle.  In  most  all  cases  oper- 
ating economy  should  be  considered  in  making  a  se- 
lection rather  than  first  cost.  But  the  fixed  charges  on 
a  high  duty  machine  of  the  Corliss  type,  by  reason  of 
its  higher  first  cost,  the  greater  housing  space  requir- 
ed and  its  many  complications,  may  sometimes  more 
than  counterbalance  the  saving  over  a  simpler  type, 
such  as  the  Meyer  gear. 

The  kind  of  boilers,  the  character  of  fuel,  and 
methods  of  firing  are  all-important  questions  in  con- 
sidering boiler  room  economies.  For  every  plant  the 
boilers  should  be  in  .duplicate  units,  and,  like  the 
pumps,  of  ample  capacity  for  the  peak  load,  though  not 
too  large  for  the  normal  uses.  As  safeguards,  the 
steam  lines  from  the  boilers  to  each  pumping  unit 
should  be  as  nearly  separate  as  possible.  Obviously 
also  should  the  boiler  feed-water  system  be  entirely 
separate  and   independent. 

In  determining  the  kind  of  coal  to  be  used  it  has 
been  our  experience  that  dependence  should  not  be 
placed  upon  the  basis  of  heat  units  alone,  but  that  the 
coals  should  be  tried  out,  not  merely  for  a  few  days 
under  the  most  favorable  firing  conditions,  but  thor- 
oughly tested  under  the  every-day  working  conditions 
just  as  they  actually  exist.  Under  such  test,  the  coal 
evaporating  the  most  water  for  the  dollar  manifestly 
should  be  the  kind  to  adopt.  Moreover,  with  propri- 
ety, and  sometimes  with  profit  as  well,  coal  bought  on 
contract  may  be  tested  from  time  to  time  as  a  check 
upon  its  continued  good  quality.  For  this  purpose 
where  the  amount  consumed  will  not  warrant  the  pur- 
chase of  a  good  bomb  calorimeter,  the  lead  oxide  re- 
duction method  may  be  used,  such  an  outfit  costing 
but  a  few  dollars  and  the  results  being  sufficiently 
satisfactory  for  purposes  of  comparison. 

Where  the  coal  storage  room  is  located  adjacent  to 
railroad  siding,  if  used  in  quantities  sufficient  to  ju.s- 


tify,  coal  conveying  machinery  may  effect  a  substan- 
tial saving  over  the  usual  hand  operations. 

As  aids  in  the  work  of  full  conservation,  involving, 
as  it  does,  one  of  the  most  conspicuous  items  in  operat- 
ing costs,  the  best  patterns  of  shaker  and  dumping 
grates,  and  also  automatic  damper  regulators,  may  be 
used  with  profit.  If  the  amount  of  coal  consumed  \vi!! 
not  justify  the  purchase  of  a  CO>  recorder,  a  boiler 
efficiency  meter  with  Orsat  apparatus  will  be  found  to 
furnish  a  valuable  guide. 

Steam  flow  meters  may  be  had  at  small  cost  for 
attachment  to  the  different  steam  lines,  and  when  in- 
stalled will  furnish  desirable  information  as  to  the 
amount  of  steam  conveyed  to  the  different  units  or 
heating  systems.  Another  device  of  value,  though  of 
much  greater  cost,  is  the  Venturi  meter,  which,  if 
placed  on  the  pump  discharge  line  as  a  check  on  the 
engine  counter,  will  often  reveal  unsuspected  pump 
slippages  needing  correction. 

A  common  and  often  unconsidered  source  of  loss 
in  many  small  plants  is  leaky  valves.  A  valve  reseat- 
ing machine  should  be  in  every  power  house  and  by  its 
use  every  valve  kept  always  in  proper  repair.  Suit- 
able equipments  for  the  various  repairs  common  to  all 
plants  from  time  to  time  are  not  only  necessary  but 
money-saving  assets  in  times  of  their  need. 

Oiling  arrangements  frequently  are  not  given  the 
attention  which  their  importance  would  seem  to  de- 
serve. The  system  employed  should  be  such  that  the 
oils  may  be  saved,  refiltered  and  used  again.  With 
such  saving  they  may  be  used  more  freely  than  other- 
wise, thus  safeguarding  against  hot  bearings  from 
time  to  time,  with  their  consequent  annoyance,  or  pos 
sible  interruption  to  the  service. 

In  connection  with  the  operation  of  filtration  sj's- 
tems,  a  good  serviceable  laboratory  would  seem  to  be 
indispensable  for  the  necessary  tests.  Cities  without 
such  systems  and  having  water  at  times  of  question- 
able quality  will  find  apparatus  for  the  use  of  hypo- 
chlorite of  lime  to  be  an  inexpensive  as  well  as  most 
valuable  acquisition. 

By  the  use  of  steam  and  water  pressure  recording 
gauges,  if  supplemented  with  accurate  hourly  nota- 
tions of  coal  consumed  and  water  pumped,  the  engi- 
neer and  manager  are  afforded  definite  knowledge  con- 
cerning the  workings  of  the  plant,  and  also  furnished  a 
permanent  record  of  the  same. 

So  well  known  is  the  value  of  the  water  meter  that 
it  would  seem  to  be  superfluous  to  make  mention  of  it 
here.  And  yet  the  fact  remains  that  in  Indiana  there 
are  a  number  of  plants  operating  almost,  if  not  entire- 
ly, upon  flat-rate  bases.  As  a  conserver  of  water  this 
device  is  second  to  none,  and  its  value  is  closely  fol- 
lowed by  the  meter  testing  machine.  For  leakage  in- 
spections the  detectorphone  and  pitometer  are  both 
widely   recommended. 

For  the  office  there  are  many  devices  worthy  of 
adoption  and  use,  such  as  the  adding  machine,  the 
typewriter,  addressograph,  card  indexes,  filing  appar- 
atus, loose-'.eaf  systems,  etc.  .•Xn  accurate  map  show- 
ing definitely  the  location  of  all  mains,  valves  and  se- 
vice  boxes  is  of  inestimable  value  and  should  be  deem- 
ed an  indispensable  part  of  every  system.  .V  few  well- 
selected  technical  books  and  the  best  waterworks  jour- 
nals will  prove  to  be  not  only  sources  of  information 
and  pleasure,  but  of  actual  profit  as  well.  For  articles 
of  especial  interest,  should  one  wish  to  dispense  with 
indexes,  a  scrap-book  might  be  used  to  good  purpose. 
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Building  Construction  in  Nova  Scotia 

Not  a  Wealthy  Province  But  One  With  a  Future — Antiquated  By-laws 
in  Force — Structural   Character  of  the   Buildings  Now  Being  Erected 


By  a  Halifax  Correspondent  of  the  Contract  Record 


N)VA  Scotia  is  one  of  the  oldest  provinces  oi 
the  Dominion  and  perhaps  the  most  hack- 
ward  in  the  matter  of  huilding  construction. 
The  authority  for  this  statement  is  a  fair 
knowledge  of  what  has  taken  place  in  building  during 
the  last  twenty  years.  Buildings  are  constructed  be- 
cause of  necessity,  brought  about  by  various  condi- 
tions such  as  increase  in  population,  industrial  expan- 
sion and  fire.  Man  needs  shelter  for  his  family,  the 
manufacturer  a  place  to  manufacture  his  goods,  the 
community  a  place  wherein  to  worship,  and  so  on. 

In  industrial  development  Nova  Scotia  has  never 
experienced  a  great  boom.  There  have  been  one  or  two 
flurries  in  different  parts  of  the  province  but  nothing 
of  a  general  nature.  Her  growth  has  been  slow,  but 
perhaps  steady.  Confederation  threw  cold  water  on 
her  prosperity.  Since  then  the  call  of  tiie  west  has 
made  great  demands  on  her  population,  fhis  is  dem- 
onstrated in  the  fact  that  during  the  last  two  years 
Halifax  has  increased  in  population  only  5,787.  Situ- 
ated as  we  are  on  the  Atlantic  Coast,  tnat  is,  on  the 
edge  of  the  continent,  we  are  in  a  poor  position  for 
manufacturing,  and  whilst  we  are  proud  of  the  plants 
we  do  possess,  they  are  few  and  far  between.  Neces- 
sity for  building,  therefore,  has  been  limited. 

There  is  very  little  wealth  in  Nova  Scotia.  Nothing 
stamps  itself  on  a  country  in  such  a  decided  manner 
as  does  the  comparative  wealth  of  its  inhabitants.  Man 
builds  himself  a  home,  accumulates  money,  tears  the 
old  home  down  and  builds  anew.  A  man  is  prosperous 
in  business  and  his  premises  are  significant  of  the  fact, 
sometimes  in  size,  sometimes  in  decorative  features.  A 
group  of  men  enjoying  prosperity  join  in  the  erection 
of  a  more  beautiful  church,  the  community  grows  and 
demands  a  theatre  and  so  on.  It  happens  that  we  have 
few  fine  homes  in  our  entire  province — indeed  com 
paratively  few  costing  over  $20,000.  Our  places  of 
business  are  usually  old,  and  many  progressive  and 
well-established  firms  are  doing  business  in  frame 
buildings.  Our  churches  are  ordinary,  both  as  regards 
exterior  and  interior,  and  a  great  majority  are  of  wood. 
There  is  not  a  modern  theatre  building  in  Nova  Scotia. 
i\ot  only  is  there  little  wealth  in  Nova  Scotia  with 
which  to  build,  but  building  itself  is  high  and  our  stan- 
dard of  workmanship  is  low.  Here  the  mechanic  does  a 
small  day's  work  at  a  high  wage.  What  do  you  think  of 
the  bricklayer  setting  up  two  hundred  and  fifty  bricks  a 
day?  I  have  positive  information  from  two  of  our 
contractors  that  this  actually  constituted  a  day's  work 
for  certain  bricklayers  under  their  employ.  This  con- 
dition hinders  building  in  general  and  the  adoption  of 
better  types  in  particular.  The  writer  has  frequently 
found  difficulty  in  convincing  Upper  Canadian  clients 
that  certain  work  has  been  executed  l)y  our  liest  men 
and  that  the  price  is  not  exorbitant,  considering  the 
above  conditions. 

Our  building  laws  are  defective.  They  are  not  re- 
vised .so  as  to  keep  pace  with  structural  developments, 
nor  are  they  progressive  in  the  matter  of  demanding 
higher  and  newer  ideals.    They  do  not  give  protection 


to  the  individual.  You  may  buy  a  block  of  land  in 
Halifax  for  the  purpose  of  developing  a  housing 
scheme,  for  instance,  without  any  assurance  on  the 
part  of  our  building  laws  that  your  next  door  neighbor 
may  buy  the  adjoining  block  for  factory  purposes, 
or  for  tenements  of  the  cheapest  kind.  There  is  cJnly 
one  street,  and  a  short  one  at  that,  where  one  cait  go 
with  safety  and  even  here  the  minimum  cost  for  a 
home  is  $5,000.  Probably  one  reason  why  our  build- 
ing laws  are  not  in  a  sufficiently  revised  state  is  that 
Halifax  has  never  suffered  from  fire  and  her  citizens 
therefore  are  not  afraid  of  it.  You  will  find  the  resi- 
dential portions  of  our  city  almost  entirely  frame, 
whilst  the  commercial  districts  are  a  strange  mix- 
ture of  wood,  brick  and  stone.  Some  of  our  largest 
hotels  and  picture  theatres  are  of  wood  and  a  constant 
menace  to  life.  Some  day  we  will  be  burned  out  and 
then  our  building  laws  will  be  revised,  demanding  the 
best  there  is  in  construction  and  encouragmg  develop- 
ment in  all  its  phases.  This  is  the  old  story  of  erecting 
a  fence  after  someone  has  fallen  over  the  ditch. 

It  seems  singular,  too,  that  such  conditions  should 
exist  when  our  province  is  so  amply  supplied  witli 
building  materials.  Our  timber  is  exported  to  all  parts 
of  the  globe.  Our  freestone  is  finding  a  good  market 
in  the  upper  provinces.  Our  granite  cannot  be  beaten 
for  quality  and  texture,  and  we  are  at  present  manu- 
facturing brick  which  not  only  compares  favorably 
with  those  manufactured  in  other  parts  of  Canada,  but 
we  were  given  first  place  over  Upper  Canadian  brick 
at  a  recent  exhibition.  We  have  sand  and  gravel  for 
concrete  work  which  tests  very  high,  even  running  a 
very  close  race  with  broken  stone  for  results. 

Better  Days  in  Store  for  Nova  Scotia 

We  are  hopeful,  however,  that  a  better  day  is  dawn- 
ing for  our  city.  At  present  foreign  capital  is  knock- 
ing at  our  doors  asking  for  the  opportunity  of  develop- 
ing waterways  outside  our  city,  so  as  to  bring  in  cheap 
]5ower  for  the  purpose  of  attracting  manufacturing 
plants.  A  year  ago  outside  capitalists,  realizing  the 
possibility  of  expansion  in  this  territory  and  the  scarc- 
ity of  property  in  the  small  peninsular  on  which  we  are 
built,  purchased  vast  quantities,  both  suburban  and 
commercial,  with  the  result  that  our  real  estate  values 
have  been  greatly  raised.  The  terminal, works  whicli 
have  been  started  by  the  Dominion  government  are 
bound  to  revolutionize  the  life  of  our  city.  The  facili- 
ties for  shipping  which  will  be  thus  afiorded  will  i)e  un- 
surpassed on  the  Atlantic  Coast  and  cannot  fail  to  at- 
tract steamship  lines  to  our  port,  thus  making  us  the 
so-called  "Gateway  of  the  Dominion."  We  are  hoping 
that  this  will  apply  not  only  to  passenger  traffic  bu\ 
that  a  great  freight  trade  will  also  result.  The  Domin- 
ion government  is  also  contemplating,  and  we  have 
been  given  to  understand  have  decided  upon,  the  erec- 
tion of  a  new  dry  dock  such  as  will  accommodate  the 
largest  ship  afloat.  We  were  informed  not  long  ago 
that  British  capital  was  being  interested  in  the  niattci 
of  a  ship  building  plant,  locomotive  works,  and  other 
industrial  enterprises  for  our  city.     If  half  these  good 
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things  could  only  be  realized  we  would  be  more  than 
satisfied,  for  our  city  would  then  awake  from  its  slum- 
bers, new  blood  and  fresh  life  would  l^e  enthused  in 
its  veins  and  Halifax  would  eventually  become,  as  we 
had  hoped  some  day  it  would  become,  tiie  "New  York 
of  Canada." 

To  enumerate  a  few  of  the  buildings  recently  erect- 
ed and  in  course  of  construction  1  may  say  that  in 
Halifax  a  new  Y.  M.  C.  A.  building  and  a  new  branch 
office  for  the  Merchants  Bank  of  Canada  have  terra 
cotta  fronts,  reinforced  concrete  walls  and  tioor.  These 
are  the  only  buildings  in  Halifax  containing  any  terra 
cotta  and  it  is  possible  that  had  these  been  designed 
by  local  architects  we  would  still  be  without  a  terra 
cotta  example.  Ours  is  a  most  severe  climate  and  our 
faith  in  this  material  has  yet  to  be  established.  Tlie 
Canadian  Bank  of  Commerce  recently  built  a  new 
branch  office,  using  what  we  call  Terrance  Bay  granite 
for  the  fronts,  with  lioors  of  steel  and  concrete.  Thii 
granite  is  very  white  and  of  coarse  texture,  and  makes 
an  imposing  facade  for  buildings  of  a  monumental  type. 
This  quarry  is  some  fifteen  or  twenty  miles  from  Hali- 
fax and  because  of  this  fact  and  the  weight  of  the  ma- 
terial, the  stone  figures  high  in  cost.  Moir's  Limited, 
manufacturers  of  bread,  etc.,  have  just  finished  two 
eight-storey  factory  buildings  and  a  two-storey  stable, 
all  in  reinforced  concrete  as  regards  floors,  whilst  one 
of  the  factory  buildings  and  the  stable  have  brick  cur- 
tain walls.  The  Acadia  Sugar  Refinery  Company  arc 
building  a  large  plant  across  the  harbor,  using  brick 
walls,  steel  and  concrete  floors.  In  connection  with 
this  plant  is  a  chimney  250-ft.  high,  built  of  radial 
brick. 

Dalhousie  University  has  undertaken  the  erection 
of  new  buildings,  and  for  their  Science  building  they 
have  adopted  the  rather  strange  scheme  for  tiie  walls  of 
iron  stone  facing,  backed  up  with  granite  followed  by 
an  air  space  and  an  inner  brick  wall.  Craigg  Bros., 
Limited,  last  year  built  new  premises,  using  reinforced 
concrete  floors  and  brick  curtain  walls,  making  the  only 
fireproof  commercial  building  in  the  city.  The  Dennis 
office  building,  finished  last  summer,  has  four  storeys 
of  Shelburne  granite,  which  is  very  fine  in  texture, 
similar  to  the  Stanstead,  and  three  storeys  of  brick 
with  steel  and  concrete  floors,  making  the  only  fire- 
proof building  we  have  that  is  devoted  entirely  to  office 
purposes.  The  Dominion  government  during  the  last 
five  years  have  erected  a  new  Customs  House,  built 
with  freestone  walls  and  steel  and  concrete  floors.  Be- 
sides this  they  have  remodelled  the  old  Post  Office,  re- 
moving the  old  wooden  floors  and  substituting  steel 
and  concrete.  Our  school  buildings,  always  a  matter 
of  interest,  have  added  nothing  of  importance  in  the 
way  of  development.  Whether  large  or  small  they 
continue  not  to  be  fireproof,  the  larger  ones  being  of 
brick  generally,  with  frame  floors.  However  they  have 
the  redeeming  feature  of  plenty  of  exits.  Within  the 
last  six  years  we  have  built  three  school  buildings  with 
separate  entrances,  etc.,  to  comply  with  the  require- 
ments of  the  School  Board.  These  buildings  may  not 
be  firetraps  but  certainly  they  are  not  fireproof.  The 
local  government  some  two  or  three  years  ago  built  a 
large  Technical  College  with  brick  walls,  steel  and  con- 
crete floors.  The  city  council  are  at  present  building 
a  large  reservoir  entirely  of  reinforced  concrete,  and 
also  a  public  market  building,  the  walls  of  which  are 
reinforced  concrete  to  the  spring  of  the  window  arches, 
the  balance  being  of  brick.  So  we  might  go  on  enum- 
erating the  various  buildings  of  importance.    It  will  be 


found  that  apart  from  wooden  buildings  brick  predoni 
inates  with  wooden  floors.     Fireproof  work  is  rather 
scarce  and  reinforced  concrete  seems  to  be  obtaining  a 
strong  footing. 


Drill  Boat  for  Submarine  Blasting  at 
Vancouver,  B.  G. 

A  pier  in  Burrard  Inlet,  Vancouver  harbor,  is  to  be 
built  for  the  Canadian  Government,  and  the  contract 
for  this  has  been  let  to  Henry,  McFee  &  McDonald,  of 
Vancouver,  B.C.  It  includes  150,000  cuoic  yards  of 
rock  excavation  to  a  maximum  depth  of  51  feet  below 
high  water.  The  present  depth  of  water  at  the  site  is 
from  10  ft.  at  the  shore  end  to  nearly  sO  ft.  at  the 
outer  end,  so  that  the  thickness  of  rock  to  be  removed 
ranges  from  a  few  feet  at  the  outer  end  to  over  40  ft. 
near  the  shore  end.  The  maximiun  depth  of  drilling 
will  be  about  53  feet  below  high  water.  The  tidal 
range  is  about  15  feet. 

For  this  work,  the  contractors  have  had  built  a 
large  drill  boat  which  is  said  to  be  the  first  of  its  kind 
on  the  Pacific  Coast,  it  was  designed  l)y  A.  F.  Wool- 
ley,  consulting  engineer,  of  Vancouver,  and  the  hull 
was  built  and  equip])ed  at  that  place  under  the  direc- 
tion of  Mr.  Woolley  and  Mr.  Odell,  manager  for  the 
contracting  firm. 

The  hull  is  118  X  30  ft.,  and  8>^  ft.  deep,  with  Ore- 
gon pine  planking  6  in.  thick  for  the  sides,  5  in.  for 
the  bottom  and  4  in.  for  the  deck.  There  are  four  bulk- 
iieads  of  timbers  12  x  6  in.  For  pulling  the  boat  oft" 
and  on  the  range  line  and  getting  it  into  position, 
there  is  an  anchor  and  cable  at  each  corner,  the  cables 
being  handled  together  or  independently  by  means 
of  a  pair  of  doui)le-drum  engines,  having  two  cylinders 
(i'A  x  8j/2  in.  The  machinery  equipment  is  mounted  in 
a  large  deck  house,  and  includes  two  boilers  5  x  14  ft., 
a  7500-gal.  tank  for  fuel  oil,  a  5000-gal.  tank  for  feed 
water,  two  oil-feed  pumps  for  the  furnaces,  two  feed- 
water  pumps,  and  a  small  steam  generator  unit  for 
electric  lighting.  There  are  also  two  pres<;ure  pumps, 
(me  of  which  supplies  the  water  jets  at  the  drills.  The 
second  can  be  used  for  the  same  purpose  i)ut  is  used 
ordinarily  for  pumping  oil  from  a  barge  to  the  storage 
tank,  and  this  pump  is  also  connected  directly  to  the 
pipe  lines  for  fire  purposes. 

Along  one  side  of  the  hull  are  five  drill  towers,  of 
steel  construction,  47  ft.  high  from  the  deck.  They 
are  mounted  on  shoes  consisting  of  pieces  of  inverted 
80-lb.  rails,  the  rail  heads  sliding  in  channels  on  tim- 
ber stringers.  The  shoes  are  staggered  slightly  on  al- 
ternate towers,  so  that  they  will  telescope  in  the  chan- 
nels, thus  enabling  the  towers  to  \}e  placed  close 
enough  to  drill  holes  Syi  ft.  c.  to  c.  Heavy  setscrews 
clamp  the  shoes  to  the  channels  while  the  drill  is  at 
work.  Each  tower  has  a  two-cylinder  double-drum 
hoisting  engine  which  moves  the  tower  by  means  of 
a  cable  which  can  .be  hooked  to  a  U-boIt  in  the  deck 
and  led  over  a  sheave  to  the  drum  or  winch  head. 

The  drills  are  of  the  Sullivan  submarine  i)attern, 
with  cylinders  5  x  8>^  in.  and  extension  guides  for  the 
piston  rods.  They  can  drill  holes  40  to  50  ft.  deep, 
and  on  this  work  the  holes  will  be  3  in.  diameter,  but 
the  drills  can  drive  holes  2  to  5  in.  in  diameter.  Each 
drill  requires  about  18  h.p.  for  operation.  It  weighs 
aliout  980  lbs.,  while  its  mounting  weighs  about  2,000 
11).  The  drill  is  bolted  to  a  heavy  castmg  or  recoil 
block,  having  a  sheave  at  the  top  for  the  hoisting  cable. 
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which  passes  over  double  sheaves  at  the  top  of  the 
tower. 

A  feature  of  the  niecharlism  is  a  cushion  valve 
which  prevents  the  piston  from  striking  either  end  of 
the  cylinder  when  workin";  with  throttle  wide  open. 
This  permits  the  machine  to  run  practically  at  full 
speed  in  starting  a  hole  in  broken  rock  or  on  a  sloping 
surface,  and  also  aids  in  restoring  a  deflected  hole  to 
proper  alignment.  This  valve  may  be  used  also  in 
pumping  out  a  hole  that  has  become  filled  with  mud 
before  loading.  Steam  at  120-lb.  pressure  is  supplied 
to  the  drill  through  lj/2-in.  pipe  with  telescopic  joints. 

At  each  corner  of  the  hull  is  a  72-ft.  timber  spud, 
30  in.  square,  with  cast-iron  shoe.  On  the  top  of  the 
spud  is  a  30-in.  sheave,  and  on  its  outer  face  (about 
l.S  ft.  above  the  deck)  is  a  steel  grip  to  which  the  ends 
of  the  two  spud  cables  are  attached.  Each  spud  has 
a  two-cylinder  double-drum  engine'.-  One  cable  is  led 
under  a  deck  sheave,  up  the  back  of  the  spud  to  the 
top  sheave  and  then  down  the  front  side  to  the  grip 
or  attachment.  The  other,  cable  passes  from  a  deck 
sheave  down  to  a  sheave  on  the  side  of  the  spud  and 
then  u]}  to  the  grip.  The  cables  are  attached  to  oppo- 
site ends  of  the  drum,  so  that  as  one  is  hauled  in  the 
other  is  paid  out.  The  cables  are  long  enough  to  bring 
the  spuds  to  a  bottom  bearing  in  52  feet  of  water. 

Thermal  Properties  of  Concrete 

A  paper  read  by  Professor  Charles  L.  Norton,  to  the 
American  Society  of  Mechanical  Engineers,  gives  a  use- 
ful summary  of  the  results  obtained  by  a  series  of  ex- 
periments carried  on  at  the  Massachusetts  Institute  of 
Technology  during  the  past  four  or  five  years.  The 
main  object  of  the  investigation,  which  is  not  yet  com- 
pleted, is  to  collect  data  bearing  upon  the  physical 
properties  of  Portland  cement  concrete  as  a  fire-resist- 
ing material.  In  the  following  notes  we  state  the  prin- 
cipal results  in  condensed  form  for  convenient  refer- 
ence : — 

Coefficient  of  Linear  Expansion. — Table  1  gives  the 

average  values  for  a  large  number  of  specimens  tested. 

Tablel. — Coefficient  of  Linear  Expansion  of  Concrete 

Temperature.  Coefficient  of  Expansion. 

Deg.   Fahr.  Per   unit   of  length   per   deg.    Fahr. 

73    to       360  0.0000045    to    0.0000060 

72  to       750  0.0000050    to    0.0000060 

73  to    1,090  0.0000045    to    0.0000050 
72    to    1,600                               0.0000035    to    0.0000042 

The  value  at  low  temperatures  agree  fairly  with  the 
generally-accepted  value  of  0.0000055  for  the  unit 
elongation  per  deg.  Fahr.  A  considerable  number  of 
tests  demonstrated  the  fact  that  the  expansion  depend- 
ed more  upon  the  temperature  of  the  outer  surface  than 
upon  the  average  temperature  of  the  specimens.  There- 
fore Professor  Norton  concludes  that  in  reinforced 
concrete  at  high  temperatures,  as  in  case  of  fire,  the 
divergence  of  the  coefficients  for  concrete  and  steel  is 
not  a  serious  matter,  since  the  metal  reinforcement  and 
the  concrete  surface  ate  not  at  the  same  temperature. 

Diminution  of  Strength  after  Heating. — Tests  con- 
ducted on  small  cubes  showed  that  the  losses  of 
strength  due  to  exposure  for  two  hours  to  temperatures 
of  900  deg.  and  1,700  deg.  Fahr.  were  15  per  cent,  and 
from  50  to  65  per  cent,  respectively.  It  should  be  not- 
ed, however,  that  owing  to  the  small  dimensions  of  the 
cubes  and  to  the  fact  that  they  were  entirely  surround- 
ed by  flames,  the  results  are  not  applicable  to  concrete 
as  employed  in  actual  construction.  Some  tests  were 
also  carried  out  on  small  beams,  but,  as  Professor  Nor- 
ton remarks,  they  were  not  very  helpful  in  giving  in- 
fprni.atipn  concerning  the  behaviour  of  full-sized  beams 


in  buildings,  and  except  as  giving  information  concern- 
ing diflferent  mixtures  of  concrete  the  results  are  of 
very  little  value. 

Specific  Heat. — Table  2  gives  the  specific  heat  for 
three  mixtures  of  concrete,  as  determined  by  Professor 
Norton.  As  the  specific  heat  of  a  body  denotes  the 
number  of  thermal  units  necessary  to  raise  the  tem- 
perature of  1  lb.  of  the  body  1  deg.  Fahr.,  this  factor  is 
of  importance  in  connection  with  the  warming  of  build- 
ings as  well  as  with  their  resistance  to  fire. 

Table  2. — Specific  Heat  of  Concrete 


Cinder 

rempcrature 

Stone  Concrete 

Concrete 

1:2:5 

1:2:4 

1:3:4 

Deg.  Fahr. 

73    to       212 

0.156 

0.154 

72    to       373 

0.192 

0.190 

0.180 

72    to    1,172 

0.301 

0.210 

0.206 

72    to    1,472 

0.219 

0.314 

0.218 

Heat  Conductivity. — Apart  from  its  importance  in 
all  questions  connected  with  the  protection  of  steel- 
work and  steel  employed  as  reinforcement,  the  thermal 
conductivity  of  concrete  directly  affects  problems  in 
warming  practice  and  the  comfort  of  buildings  in  whicii 
concrete  is  employed  as  a  structural  material.  Table 
3  gives  results  ascertained  by  Professor  Norton. 


Table  3.— Heat 

Conductivity  of  Concrete 

Temperature 

of  Heated 

Surface 

Deg.  Fahr. 

(.Composition 
Aggregate 

of  Concrete 
Proportions 

British  Thermal 
Units  per  deg. 
Fahr.  per  sq.  ft. 

per.  in.thicl^  per 
24  hours 

95 

Stone 

1:2:5 

150 

122 

Stone 

1:3:4* 

76  to   144 

122 

Cinder 

1:3:4 

56 

393 

Stone 

1:2:4 

146 

753 

Stone 

• 

1:2:4 

153 

932 

Stone 

1:2:4 

160 

1,833 

Stone 

1:2:4 

188 

3,013 

Stone 

1:2:4 

202 

A  wire  rope  incline  6,000  ft.  long,  with  two  curves, 
is  used  to  lower  stone  down  Table  Rock  Mountain, 
near  Boise,  Idaho.  The  mountain  rises  900  ft.  above 
the  river  at  its  base,  and  on  the  summit  is  a  ledge  of 
sandstone  said  to  be  of  fine  quality  for  building  pur- 
poses. Quarries  have  existed  on  this  ledge  for  many 
years,  and  it  was  the  difficulty  in  getting  this  stone 
down  the  mountain  that  led  the  Boise  Stone  Company 
some  years  ago  to  build  the  incline.  E.xcept  at  the 
bottom,  where  the  line  branches  out  into  two  two-rail 
tracks  to  allow  cars  to  pass,  the  incline  is  a  single 
three-rail  track,  which  is  virtually  a  double  track,  one 
car  running  on  the  first  and  second  rails  and  the  other 
on  the  second  and  third — each  car  controlled  by  a  single 
cable  on  rollers  between  its  corresponding  rails.  Les- 
chen  plow-steel  Cables   l>^-in.  in  diameter  are  used. 


Mr.  Cozzolino,  President  of  the  Nova  Scotia  Con- 
struction Company,  contractors  for  the  government 
pier  in  course  of  construction  at  the  north  end  of  Hali- 
fax harbor,  stated  at  Montreal  a  few  days  ago  that  the 
firm  had  sunk  160,000  concrete  piles  from  56  to  78  feel 
in  length,  each  weighing  as  much  as  25  tons,  and  driv- 
en into  the  bottom  of  the  harbor  (where  the  water 
reaches  a  depth  of  38  to  40  feet)  by  a  hammer  weigh- 
ing about  sixteen  tons.  This  he  regards  as  the  solu- 
tion of  the  concrete  pier  problem,  a  matter  which  has 
been  discussed  by  engineers  and  contractors  for  a  long 
time,  .\lthough  the  work  is  well  advanced  there  are 
300  piles  still  to  be  driven,  making  a  total  of  approxi- 
mately 200,000.  The  cost  of  the  work,  which  will  be 
completed  about  August,  will  be  in  the  neighborhood 
of  $1,000,000. 
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Features    of   The     Northern     Electric    Company's    New 

Plant   at   Point   St.   Charles,   Que. 


THE  position  of  importance  as  an  industrial  cen- 
ter occupied  by  Point  St.  Charles,  that  portion 
of  the  city  of  Montreal  lying  southward  from 
the  Lachine  Canal  toward  the  Grand  Trunk 
Shops  and  the  St.  Lawrence  River,  is  receiving  no  mean 
impetus  from  the  erection  of  the  large  group  of  build- 
ings now  under  construction  for  the  Northern  Electric 
Company,  Limited,  formerly  The  Imperial  Wire  & 
Cable  Company,  Limited,  and  the  Northern  Electric  & 
Manufacturing  Company,  Limited.  These  buildings 
will,  when  completed,  constitute  what  is  undoubtedly 
one  of  the  largest  single  industrial  units  ever  built  at 
one  time  in  the  Dominion  of  Canada.  There  are  prob- 
ably larger  plants  operating  to-day,  but  these  have 
been  built  up  gradually  by  additions  to  the  origina'. 
buildings. 

The  ground  covered  takes  in  almost  the  entire 
block  bounded  by  St.  Patrick  Street,  Shearer,  Richard- 
son and  Richmond  Streets,  a  total  area  of  over  178,000 
sq.  ft.,  and  the  floor  space  in  the  completed  buildings 
will  total  over  twelve  acres  in  extent.  An  idea  of  the 
size  of  the  work  can  be  obtained  from  the  fact  that  the 
weight  of  structural  steel  used  will  be  appro.ximately 
seven  tliousand  tons,  while  the  order  placed  with  the 
National  Fireproofing  Company  of  Canada  for  tile  is 
said  to  be  the  largest  single  order  ever  given  for  any 
industrial  work  in  Canada  other  than  for  elevator  con- 
struction. 

Approaching  the  main  entrance  on  Shearer  Street, 
the  two  main  buildings  will,  when  completed,  present 
a  frontage  of  some  320  ft.  in  length  on  both  Shearer  and 
Richardson  Streets,  rising  to  a  height  of  eight  storeys 
above  first  floor  level.  (Figs.  1  and  la.)  A  massive 
granite  base  is  carried  around  all  street  frontages  at  a 
uniform  level,  on  Richardson  Street  rising  to  a 
lieight  of  about  12  ft.  above  the  sidewalk.  Above  this 
the  front  is  of  La  Prairie  plastic  brick,  laid  in  purple 
mortar  with  widely  raked  joints  and  trimmed  with 
architectural  terra  cotta  lintels,  belt  courses  and  me- 
dallions of  a  color  to  match  the  brick.    The  whole  will 


form  one  of  the  most  effective  fronts  presented  by  any 
manufacturing  plant  in  Canada;  the  effect  of  the  wide 
joint  and  purple  mortar  being  to  set  out  the  brickwork 
and  make  a  very  striking  wall. 

The  two  main  buildings  have  a  width  throughout 
of  60  ft.  and  in  these  alone  there  will  be  nearly  275,000 
sq.  ft.  of  available  floor  space.  Parallel  to  building 
"B"  on  Shearer  Street  and  running  back  from  building 
"A"  are  two  wings  60  ft.  in  width  and  over  300  ft. 
long,  at  present  being  finished  to  a  height  of  four 
storeys  only,  although  the  foundations  are  designed  for 
a  future  extension  to  the  same  height  as  the  main 
buildings. 

A  layout  of  the  property  and  buildings  is  shown  in 
Fig.  2.  The  two  main  buildings  are  marked  Section 
"A"  facing  on  Richardson  Street,  and  Section  "B"  fac- 
ing on  Shearer  Street,  while  the  two  wings  will  be 
known  as  Sections  "E"  and  "G."  Light  courts  are  pro 
\ided  between  wings,  the  spaces  being  taken  up  with 
one  storey  buildings,  known  as  Sections  "D"  and  "F." 
These  two  buildings  will  have  trussed  roofs  with  I- 
beam  purlins  supporting  T  irons  and  book  tile,  over- 
laid with  read)'  roofing.  The  roofs  of  the  main  build- 
ings will  also  be  supported  on  trusses  and  book  tile 
carried  on  T  irons  covered  with  Barrett  specification 
roofing.  The  future  fifth  floor  permanent  tile  arches  of 
buildings  "E"  and  "G"  will  form  the  present  roofs  of 
these  two  buildings,  slopes  being  formed  with  cinder 
concrete  and  covered  with  Barrett  specification  roof- 

The  other  buildings,  shown  (jn  the  block  plan.  Sec- 
tions "H,"  "M,"  "N."  "O"  and  "P,"  are  of  one  storey, 
with  book  tile  roofs  covered  with  roofing  of  same  speci 
fication.     Sections  "Q"  and  "R"  are  respectively  the 
boiler  room  and  turbine  room. 

As  in  all  modern  industrial  works,  particu- 
lar attention  has  been  paid  to  lighting  and 
ventilating  facilities,  all  roofs  being  provided 
with  as  large  a  measure  of  skvlight  space  as  possible^ 
and   sash   generously   provided   with   ventilating  sec- 


Fig-  1.— Richardson  street  elevation,  Northern  Electric  Company't  plant. 
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Fig.  lA.— Photographic  glimpse  of  the  Northern  Electric  Company's 
plant  now  Hearing  completion. 
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Fig.  3.— Power  house  and  chimney. 
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Fig.  2.    General  plan  of  the  property  and  buildings. 


New  Plant  of  The  Northern  Electric  Company,  Limited 


686 


THE    CONTRACT     RECORD 


tions.  Monitor  skylights,  with  pivotted  sash  in  the 
sides,  are  used  on  all  roofs  except  those  of  sections 
"D"  and  "F"  where  fiat  skylights  are  installed.  Truss- 
ed Concrete  Steel  Company's  sash  is  used  and  occu- 
pies a  large  percentage  of  wall  areas. 

Shipping  and  receiving  facilities  are  provided  by 


for  the  power  plant  can  readily  be  unloaded  and  han- 
dled by  conveying  machinery,  either  directly  to  the 
boilers  or  to  be  stored  in  section  "P." 

The  power  house  is  designed  to  supply  all  power 
and  heating  required  in  the  various  buildings.  Babcox 
and  Wilcox  boilers  will  be  used  and  all  generators, 


Fig.  5.— General  view  showing  steel  work  of  the  Northern  Electric  Company's  plant  partly  completed. 


sidings  connecting  both  the  C.  P.  R.  and  G.  T.  R. 
These  tracks  run  the  entire  length  of  section  "F"  which 
will  be  used  as  a  shipping  department.  Where  the 
C.  P.  R.  track  passes  through  section  "P"  it  is  carried 
over  a  steel  trestle  with  a  sloping  bottom,  so  that  coal 


pumps  and  accessory  machinery  will  be  steam  turbine 
driven.  Exhaust  steam  will  be  used  for  heating  the 
buildings,  this  being  a  forced  hot  water  system.  The 
chimney  is  one  of  the  largest  in  Montreal,  rising  to  a 
lieiglit  of  225  ft.,  with  a  10-ft.  diameter  flue  and  having 


1^ 


Fig.  6  (Northern  Electric  Company's  plant).— SecUon  through  typical  Interior  floor  panel. 
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an  exterior  diameter  at  the  base  of  18  ft.,  decreasing  to 
11  ft.  at  the  top.  This  is  of  radial  brick,  constructed  by 
the  Alphons  Custodis  Chimney  Construction  Com- 
pany. Fig.  3  shows  the  Power  House  and  chimney, 
from  which  an  idea  can  be  formed  of  the  linished  ap- 
pearance of  the  various  buildings.  The  construction  is 
lireproof  throughout,  consisting  of  structural  steel 
skeleton  with  fireproofed  columns,  beams  and  girders, 
brick  curtain  walls,  metal  sash  glazed  with  wired  glass, 
and  steel  and  tile  roofs. 

The  foundations  of  the  larger  buildings  are  laid  on 
groups  of  piles  driven  by  the  Raymond  Concrete  i'ile 
Company,  the  design  calling  for  from  three  to  twenty 
piles  in  each  pier.  About  four  thousand  piles  averag- 
ing some  sixteen  feet,  in  length  were  driven.  I'^ig.  4 
shows  a  view  of  the  property  at  this  part  of  the  con- 
struction, and  it  will  be  noted  that  all  excavation  work 
for  pier  footings  was  carried  on  in  caissons  and  the 
piles  driven  from  the  surface  of  the  ground.  The  steel 
work  throughout  is  of  Bethlehem  sections.  It  was 
fabricated  and  erected  by  the  Dominion  Bridge  Com- 
pany. Fig.  5  is  a  general  view  showing  the  steel  work 
of  Sections  "B,"  "E"  and  "(i"  partially  completed. 
This  steel  work  is  thoroughly  fireproofed  throughouL 


Fig.  7.— Illustrating  metliod  of  fireproofing  l>eams  and  ijirdeis  and  embedding 
floor  sleepers  in  concrete  spandrel  filling, 

by  Structural  tile  supplied  by  the  National  Fireproofing 
Company.  The  columns  are  covered  with  a  4-in.  thick- 
ness formed  of  two  2-in.  layers  carried  on  top  of  sheet 
metal  casings  filled  with  concrete,  some  five  and  a  half 
feet  above  the  floor.  ■  The  floor  construction  consists 
of  a  6-in.  segmental  tile  arch,  this  being  the  first  ex- 
ample of  such  construction  used  in  Canada.  Figs.  6 
and  7  show  a  typical  section  of  this  arch  and  the  way  in 
which  beams  and  girders  are  firei)roofed  and  floor 
sleepers  embedded  in  concrete  spandrel  filling.  On  top 
of  this  is  an  underflooring  of  one-inch  Canadian  white 
pine  and  a  top  floor  of  clear  maple. 

Considered  as  a  whole  the  buildings  form  an  excel- 
lent sample  of  modern  industrial  building  design,  em- 
bodying the  important  principles  of  compactness,  full 
measure  of  light,  adequate  working  space,  fire-proof 
efficiency,  and  the  use  of  first-class  workmanship  and 
materials  throughout. 

About  50,000  cu.  yds.  of  material  has  been  excavat- 
ed, about  half  of  this  quantity  being  used  for  backfilling 
and  grading.  Over  14,000  cu.  yds.  of  concrete  have 
been  used  in  foundations  exclusive  of  piles.  The  quan- 
tity of  brick  required  for  the  whole  job  will  approxi- 


mate 6,000,000.  Over  9,000  tons  of  structural  tile  has 
been  used  in  fireproofing  floors  and  roofing.  Approxi- 
mately 100,000  sq.  ft.  of  glass  is  required  for  glazing 
the  metal  sash,  exclusive  of  glass  required  for  skylight 
work. 

The  work  has  been  carried  on  under  the  direct 
supervision  of  Mr.  E.  F.  Sise,  President  of  the  North- 
ern Electric  Company ;  Mr.  J.  D.  Hathaway,  Genera' 
Sujjerintendent ;  and  Mr.  W.  J.  i^armichacl.  Architect. 
The  general  contract  has  been  carried  out  by  Messrs. 
E.  G.  M.  Cane  &  Company,  Limited. 


Reinforced  Concrete  Water  Tanks  in  India 

Two  reinforced-concrete  waterworks  tanks,  each  of 
them  66  feet  in  diameter  and  20  feet  deep,  have  been 
built  at  Gaya  in  India.  'i"he  thickness  of  the  reservoir 
walls  varies  from  1  ft.  8  in.  at  the  bottom  to  9  in.  at 
the  top.  The  reinforcement  consists  of  f4-in.  diameter 
round  bars  spaced  two  inches  apart  at  the  bottom  and 
y  in.  at  the  top.  The  concreting  of  the  walls  was 
started  about  the  end  of  February,  1912,  just  at  the 
beginning  of  the  extremely  hot  weather.  Gaya  is  one 
of  the  hottest  places  in  Eastern  India,  and  the  maxi- 
mum temperature  on  the  hill  where  the  reservoirs 
stand,  surrounded  by  bare  rocks  which  reflect  the  heat 
with  great  intensity,  probably  reaches  nearly  160  deg. 
in  the  sun  during  the  hottest  weather.  Moreover,  a 
dry  west  wind  usually  blows  strongly  in  the  daytime 
from  the  end  of  March  onward.  Notwithstanding 
these  difficult  climatic  conditions,  the  reservoirs  were 
constructed  successfully.  The  inside  was  after  com- 
pletion plastered  with  1  :1  cement  plaster  ^^  in.  thick, 
and  the  outside  with  cement  plaster  made  up  of  three 
sand  to  one  cement  yi  in.  thick.  After  the  reservoirs 
were  filled  some  moisture  appeared  on  the  outer  face 
but  apparently  from  general  porosity  rather  than  from 
any  well  defined  leak.  Most  of  these  porous  places 
have  since  become  closed  and  the  reservoirs  are  now 
practically  watertight.  An  interesting  feature  of  the 
work  was  the  method  by  which  the  concrete  was  trans- 
ported after  mixing  to  its  place  in  the  walls.  A  large 
number  of  female  coolies  were  engaged  who  carried 
the  mixed  concrete  in  small  buckets  on  their  heads. 
A  bamboo  staircase  was  built  inside  the  reservoir  wide 
enough  for  a  stream  of  coolies  coming  in  one  direction 
to  pass  the  stream  returning. 


Driving  piles  below  grade  has  been  necessary  in 
the  reconstruction  of  the  1,000-ft.  Matawan  Creek 
double-track  trestle  on  the  New  York  &  Long  Branch 
Railroad  in  New  Jersey.  The  pile  foundations  were 
driven  between  the  old  bents  about  IZyi  ft.  apart  and 
30  ft.  high  while  traffic  was  maintained  on  one  track. 
The  piles  were  4.S  to  70  ft.  and  part  of  them  were  driven 
by  a  locomotive  crane  equipped  with  swinging  leads 
having  a  telescopic  section  allowing  the  No.  2  Union 
steam  hammer  to  follow  the  pile  down  30  ft.  below 
track  grade.  Part  of  them  were  driven  with  an  ordiii 
ary  driver  with  a  30-ft.  follower.  The  pile  bents  were 
cut  oflF,  sills  laid  on  them,  caps  secured  under  the  exist- 
ing stringers  and  the  ten  trestle  posts  inserted  .separate- 
ly in  position  between  them  because  clearance  was  not 
available  for  framing  the  trestle  bents  before  erection. 
The  work  involved  about  1,100  piles  and  750,000  ft.  of 
long  yellow-pine  trestle  timber. 


A  report  on  the  clay  and  shale  deposits  of  New 
Brunswick,  covering  work  done  in  that  province  dur- 
ing 1911-12  by  Mr.  Joseph  Keele,  has  just  been  issued. 
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The  Artistic  Possibilities  of  Bonds  and 
Mortars  in  Brickwork 


ONK  of  tlie  most  essential  elemeius  in  brick- 
work is  the  mortar  in  which  the  bricks  are 
laid.  Upon  examination  of  the  definition  of 
bond  given  above,  we  can  see  how  it 
might  be  possible  under  the  most  favorable  con- 
ditions to  erect  a  wall  without  the  use  of  mortar.  In 
fact,  the  Greeks  in  their  masonry  construction  did  so 
erect  their  marble  walls  by  rubbing  the  blocks  together, 
after  applying  sand  and  water  to  the  joint,  until  the 
desired  planes  were  obtained.  Thus  laid  the  large 
blocks  of  marble,  which  were  of  sufficient  size  and  sta- 
bility to  retain  their  positions  in  the  wall  by  gravity, 
made  a  perfect  wall.  With  our  small  clav  unit  of  brick, 
however,  there  is  not  sufficient  weight  to  a  unit  to  per- 
mit the  Greek  procedure.  Hence  mortar  is  used,  and  i, 
fulfils  the  double  function  of  providing  for  each  in- 
dividual brick  a  bed  in  which  the  irregularities  of  sur- 
face are  overcome  and,  what  is  still  more  important,  of 
surrounding  each  brick  with  a  bonding  material  which 
eventually  produces  a  monolithic  structure. 

Mortar  discharges  two  functions — the  one  structur- 
al, having  to  do  with  the  nature  and  composition  of  the 
mortar  as  a  bonding  material;  the  other  ornamental, 
affecting  the  appearance  of  the  joint  on  the  face  of  the 
wall,  produced  by  its  form,  color,  and  texture. 


Structural  Uses  of  Mortar 

Viewing  the  matter  from  a  structural  standpoint,  it 
is  of  fundamental  importance  to  use  a  thoroughly 
.sound,  well  tempered,  and  well  mixed  mortar,  neither 
too  stiff  nor  too  plastic.  The  proportions  of  the  ingre- 
dients should  be  kept  strictly  uniform  throughout  any 
given  job.  The  building  ordinances  of  every  large  city 
dictate  the  legal  composition  of  mortar  to  be  used  in 
that  city. 

Generally  speaking,  mortar  is  composed  of  cement 
and  sand,  or  lime  and  sand,  or  cement  mortar  and  lime 
mortar,  mixed  in  various  proportions.  But  to  secure 
certain  desired  results,  the  .sand  may  be  partly  or  en- 
tirely replaced  by  other  materials.  Thus  for  a  wide 
joint  fine  gravel — not  over  one-fourth  inch  in  diametei 
— ground  granite,  or  crushed  birck  is  used  wholly  or  in 
part  for  the  sand.  For  a  white  joint,  coarsely  ground 
white  marble  or  limestone  may  be  substituted ;  or  for 
fine  joints,  which  are  meant  to  be  very  white,  pulver- 
ized white  marble  is  frequently  used. 

In  any  case  the  material  must  be  of  the  very  best. 
The  cement  should  pass  the  proper  and  usual  tests  as 
set  forth  by  the  American  Society  for  Testing  Alateri- 
als ;  the  lime  should  alw^s  be  fresh  and  well  burned, 
and  of  a  character  which  will  slake  into  a  smooth  and 
even  consistencv.  without  lumps  of  hard  or  under- 
burned  material :  and  the  sand  should  be  free  from 
loam,  pieces  of  charcoal,  iron  oxide,  or  other  material 
of  like  character. 

A  great  many  architects  will  not  permit  the  use  of 
anything  but  a  purely  cement  mortar.  A  number  of 
city  ordinances  also  require  that  the  mortar  used  shall 
not  be  inferior  to  a  mortar  composed  of  one  part  of 

_     *By  th«  kind  co-operatton  of  The  Hydntulio-Pres*  Brick  Compuny.  St. 
LoniR.  Mo. 


Registered  in  accordance  with  the  Copyright  Act. 
Part  II. — (Conclusion) 

Portland  cement  and  three  parts  of  clean  sand,  thoi- 
oughly  mixed  dry,  so  as  to  be  of  one  uniform  color, 
with  the  proper  amount  of  water  added  to  make  a 
smooth  working  composition ;  and  shall  be  used  while 
fresh.  Some  engineering  authorities,  however,  will  per- 
mit of  as  large  a  proportion  as  four  of  sand  to  one  of 
cement. 

The  usual  practice  is  a  mixture  of  lime  mortar  and 
cement  mortar.  A  specification  for  this  mortar 
would  be  as  follows — or  in  similar  proportions:  "The 
lime  mortar  shall  be  composed  of  five  bushels  of  fresh 
burned  lime  to  one  cubic  yard  of  sharp  river  sand ;  this 
mortar  to  be  made  up  so  as  to  have  two  weeks'  supply 
ahead  of  the  work — no  lime  mortar  that  is  not  at  least 
two  weeks  old  to  be  ued.  The  cement  mortar  is  to  be 
composed  of  one  part  of  approved  Portland  cement 
(showing  a  tensile  strength  of  500  pounds  per  square 
inch  on  seven  days'  exposure)  and  three  parts  of  clean 
sand ;  the  cement  mortar  to  be  mixed  fresh  each  day 
just  before  being  used  and  in  such  quantities  that  none 
shall  be  left  over  at  the  end  of  the  day's  work.  Take 
of  the  above  mortars  equal  parts,  thoroughly  mix  and 
use  fresh,  not  allowing  the  mortar  to  set  before  using 
in  the  walls,"  Thus  mixed,  these  mortars  when  set  be 
come  a  pale  gray  color,  of  either  a  greenish  or  blui.;Ii 
tint,  depending  upon  the  brand  of  cement  used.  The 
effect  of  lime  mortar  in  the  mixture  is  to  produce  a 
much  lighter  color  in  the  finished  joint  than  is  obtained 
by  the  use  of  a  pure  cement  mortar. 


Artistic  Effects 

But  being  primarily  interested  in  the  artistic  as- 
pects of  brickwork,  it  is  fitting  that  the  form,  texiure, 
and  color  of  the  joint  as  it  appears  on  the  face  of  the 
wall  should  here  be  emphasized.  The  form  and  color 
of  the  mortar  joint  become  an  added  factor  in  the  de- 
velopment of  artistic  brickwork  and  should  be  used 
with  understanding  and  skill,  since  as  usually  esti- 
mated, the  surface  of  the  mortar  ranges  from  one- 
seventh  to  one-fourth  of  the  whole  surface  of  the  com- 
pleted wall.  The  entire  color  scheme  of  the  wall  may 
be  changed  either  by  the  manner  of  treating  the  m-j.-tar 
joint  or  by  the  introduction  of  color  into  tiie  mortar 
Thus  the  flush  joint,  that  is,  the  cutting  of  the  mortar 
flush  with  the  face  of  the  brick,  results  in  a  decided 
line  of  color,  which  may  be  large  or  small  according 
to  the  size  or  width  of  the  joint.  Or,  to  take  another 
example,  with  the  sunk  or  cut  joint,  which  practically 
eliminates  the  color  of  the  mortar  altogether,  we  get  a 
siiadow  line  around  each  brick. 

Tile  study  of  color  in  the  mortar  joint  will  often  en- 
al)lc  the  designer  to  bring  his  entire  wall  surface  int<i 
the  harmony  of  color  he  is  striving  for.  On  the  other 
hand,  piers  and  openings  may  be  featured,  and  archi- 
traves and  (|uoins  may  be  produced  around  an  opening 
or  at  the  angles  of  the  building,  by  the  simple  expedient 
of  using  a  flush  joint  at  these  places  and  a  sunk  joint 
on  the  intermediate  surfaces,  or  the  reverse. 

Bond  pattern  in  brickwork  may  be  entirely  lost  by 
the  use  of  a  mortar  joint  ill-chosen  in  form  or  size; 
while  beautiful  texture  and  beautiful  pattern  may  be 
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accentuated  through  the  mere  treatment  of  the  joint 
alone.  Or  pattern  may  be  brought  out  in  a  brick  wall 
of  uniform  color  by  the  way  in  which  the  Ijorder  joints, 
enclosing  the  pattern  units,  are  handled. 

Texture  in  the  joint,  that  is,  the  surface  of  the  mor- 
tar as  it  appears  to  the  eye,  should  harmonize  with  the 
texture  of  the  brick.  Thus  a  rough-textured  brick  is 
shown  to  the  best  advantage  by  a  rough  joint.  A  rough 
joint  however,  it  must  be  observed,  does  not  mean  an 
unworkmanlike  joint.  All  joints,  rough  or  smooth, 
should  be  workmanlike  in  that  they  meet  the  edges  of 
the  brick  in  a  clean,  sharp  manner. 

A  rough  or  granulated  surface  in  the  joint  is  ob- 
tained by  the  use  of  very  coarse  sand  or  fine  gravel,  the 
face  of  the  joint  being  either  cut  with  the  trowel  or 
scraped  v^'ith  a  jointing  stick  so  as  to  roughen  the  sur- 
face of  the  mortar.  A  smooth  joint  is  obtained  by  the 
use  of  a  steel  jointing  tool,  or  by  pressure  applied  to 
the  toe  of  the  pointing  trowel.  Large  joints  should 
usually  be  rough  surface  joints,  and,  as  already  indi- 
cated, are  used  to  best  advantage  with  rough-textured 
brick,  although  beautiful  effects  may  be  obtained  by 
using  this  joint  with  a  smoother  or  fine-textured  brick. 
Some  of  the  most  famous  brick  designs  in  this  country, 
however,  are  of  the  opmion  that  all  rough-textured 
brick  should  have  a  raked  joint,  that  is,  a  joint  cut  back 
from  the  face  of  the  brick,  often  very  deeply,  "leaving 
the  brick  surface  thus  free  to  expose  its  color  and  tex- 
ture, and  the  individual  brick  to  play  its  part  and  place 
as  a  unit  therein." 

Kinds  of  Mortar  Joints 

The  usual  mortar  joints  in  good  brickwork  are  in- 
dicated in  the  accompanying  cross-section  sketches  and 
photographic  reproductions.  Joints  A  and  B  are 
trowel-struck  joints,  and  are  usually  made  by  the  brick- 
layer as  the  work  progresses,  being  the  common  joint- 
ing in  ordinary  brickwork.  As  American  mechanics 
usually  work  from  the  inside  of  the  wall,  joint  A  is  the 
easier  joint  to  strike,  while  joint  B,  the  so-called  wea- 
thered joint,  requires  more  care,  as  the  trowel  has  to  be 
worked  from  below.  But  this  form  of  joint  is  the  I)etter 
able  to  shed  the  water  and  is  the  more  permanent  joint 
■  of  the  two. 

Joint  C  is  a  raked  joint,  made  by  removing  the  sur- 
face of  the  mortar,  while  it  is  still  soft,  with  a  conveni- 
ent tool.  Joint  D  shows  a  set-back,  or  stripped,  joint 
which  is  made  by  laying  wooden  strips  on  the  top  of 
each  course  and  filling  up  with  mortar  behind  these 
strips,  bedding  the  brick  on  the  top  of  the  strip  which 
is  removed  when  the  mortar  is  sufficientlv  hard  to  sus- 


tain the  weight  of  the  brick.  While  the  joint  stripping 
adds  considerably  to  the  expense,  it  accomplishes  tho 
result  of  having  the  bottom  edge  of  the  brick  on  a  level 
line,  prevents  the  smearing  of  the  face  with  mortar  dur- 
ing the  course  of  erection,  and  generally  tends  to  equal- 
ize the  hoizontal  joint.  Both  the  raked  and  the  set- 
back joint  have  a  tendency  to  darken  the  appearance  of 
the  wall,  owing  to  the  deep  shadow  which  the  joint 
makes  on  the  surface.  These  joints  are  very  effective 
and  bring  out  with  great  distinctness  any  pattern  with 
which  they  may  be  used. 

Joint  E  is  a  rough-cut  flush  joint,  which  is  made  by 
cutting  off  with  the  trowel  the  surface  mortar  project- 
ing beyond  the  face  of  the  brick.  The  exposed  surface 
of  the  mortar  must  be  left  just  as  it  is  after  the  excess 
mortar  is  cut  ofif,  as  any  repointing  or  patching  of  the 
joint  is  not  only  very  apparent  and  breaks  the  color 
eflfect  of  the  surface  of  the  joint,  but  also  is  likely  to  be 
injured  by  the  action  of  the  elements. 

Joints  F,  G,  and  H  practically  belong  to  the  group 
of  pressed  brick  and  smooth  surfaces,  and  are  joints 
that  are  normally  kept  quite  small.  They  are.  better 
suited  to  interior  work  and  are  formed  by  the  use  of  a 
steel  jointer  which,  in  order  to  make  the  lines  true,  is 
drawn  aldng  a  straight  edge. 

Terrace  floors  and  steps,  when  built  of  brick,  are 
usually  pointed  with  what  is  called  a  "thumb"  joint, 
which  is  a  broad  slightly  concave  joint  thoroughly  rub- 
bed down  with  a  steel  jointing  tool.  Tt  is  good  practice 
to  have  the  exposed  face  of  brick  used  for  terrace  floors 
and  steps  given  a  good  coat  of  raw  linseed  oil  immedi- 
ately before  laying,  as  this  practice  prevents  the  mor- 
tar from  sticking  to  the  face  of  the  brick  and  permits 
of  clean,  clear,  finished  work. 

The  addition  of  color  to  mortar  is  one  of  the  expe- 
dients that  is  at  the  command  of  the  designer  of  artistic 
brickwork,  to  produce  that  nice  degree  of  harmony  of 
the  total  wall  surface  so  frequently  necessary  for  secur- 
ing the  essential  character  of  his  design.  Colored  mor- 
tar is  needed  to  bring  out  the  life  and  character  of  cer- 
tain tones  of  brick  and  is  in  itself  a  serious  study.  The 
color  required  to  harmonize  with  certain  brick  tones 
can  only  be  found  bv  experiment,  and  that  experiment 
should  always  consist  of  laying  a  section  of  sample 
wall  in  the  colored  mortar  joint  as  proposed,  large 
enoujjh  to  permit  a  judgment  on  the  finished  whole. 

There  are  many  fine  artistic  effects  thaf  may  be  se- 
cured bv  the  use  of  artificially  colored  mortar  which 
harmonizes  with  color  tones  and  textures  in  the  brick. 
Two  walls  laid  of  absolutelv  the  same  kind  of  brick 
will  present  an  altogether  different  appearance  if  laid 
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Rough-Cut  Flush  Joint 


V-Shaped  Joint 
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Round,  or  Rodded,  Joint 


Beaded  Joint 


Bonds  and  Mortars  in  Brickwork 


in  differeiU  colored  mortars,  an  effect  that  is  enhanced 
if;  in  addition,  there  are  used  different  forms  of  joint. 
In  one  wall  use  a  rough-cut  flush  joint  of  dark  mortar, 
and  in  the  other  a  light  mortar  raked  out  deei),  and 
the  observer  could  hardly  ))e  persuaded  that  the  same 
brick  had  been  used  in  both  walls,  i'ut  mortar  colors, 
the  reader  must  be  advised,  are  materials  rather  diffi- 
cult to  deal  with,  and  the  greatest  care  must  be  taken 
in  their  selection,  not  only  to  secure  just  the  shade 
wanted  but  to  avoid  using  those  that  are  chemically 
affected  by  the  lime  or  cement  of  the  mortar.  An 
otherw^ise  beautiful  wail  may  be  almost  ruined  by  a 
false  t(me  of  color  (artificial  or  natural)  in  the  joint, 
while,  on  the  other  hand,  its  beauty  may  be  greatly 
refined  and  enhanced  by  the  employment  of  a  harmoni- 
ous color  in  the  mortar. 

There  are  two  methods  by  which  colored  mortar 
may  be  used.  The  first  is  its  use  as  the  actual  working 
mortar  in  which  the  wall  is  laid.  The  second  is  its 
use  in  tuck-pointing  the -wall  at  the  completion  of  the 
job.  In  rough-textured  joints  the  first  method  is 
practically  necessary.  Where  a  steel  jointer  may  be 
used,  tuck-pointing  becomes  much  the  best  method  of 
producing  the  desired  result.  Fortunately  for  the  de- 
signer, it  is  seldom  necessary  to  produce  vivid  or 
strong  color  in  a  rough-textured  joint. 

The  ideal  practice  would  be  first  to  complete  the 
entire  wall  with  an  inch-deep  raked  joint,  and  then, 
after  cleaning  down  the  work,  to  tuck-point  it  in  fair 
weather  from  one  batch  of  the  properly  colored  mor- 
tar, at  one  time,  and  in  one  operation.  Some  colors 
more  than  others,  especially  blacks,  seem  to  require 
this  care,  for  the  daily  stoppages  of  the  work  and  other 
delays  show  in  the  bleaching  of  the  last  few  joints  on 
the  top  of  the  unfinished  wall,  caused  by  the  action  of 
the  sun  and  the  elements.  But  as,  in  view  of  the  added 
expense,  this  is  rarely  done,  the  next  best  expedient  is 
to  cover  the  last  few  courses  at  the  end  of  each  day's 
work,  and  to  secure  an  experienced  and  conscientious 
mixer  who  has  the  ability  and  inclination  to  use  exact 
proportions  in  reproducing  from  day  to  day  the  uni- 
form batches  of  colored  mortar  necessary  to  Com- 
plete the  work. 


The    two-and-a-half-million-dollar    plant    now  in. 
course  of  erection  at  Dauntless,  Alta.,  for  the  Canada 
Cement  Company,  is  being  equipped  with  five  kilns, 
each  24  ft.  in  length  and  10  ft.  in  diameter,  each  of  the 


85-ft.  sections  weighing  720  tons,  including  fire  brick 
lining  and  an  average  load  of  material.  These  are  said 
to  be  the  largest  cement  kilns  in  Canada  and  the  sec- 
ond largest  in  the  world.  A  ten-ton  gear  is  equired  to 
drive  each  kiln  and  bearings  weighing  \S  tons  support 
the  weight.  The  raw  material  ])asses  into  the  kilns 
in  a  semi-fluid  state,  the  moisture  being  driven  off  by 
hot  gases  at  a  temperature  of  2,500  deg.  I''ahr.  The 
cost,  including  installation,  will  be  $75,000  for  each 
kiln.  The  plant  at  Dauntless  when  completed  will 
have  a  daily  capacity  of  4,000  barrels. 


A  new  industry  has  been  started  at  Lethbridge. 
Alta.,  under  the  title  of  the  Lethbridge  Face  Hrick  & 
Clay  Products  Company.  Mr.  Jas.  M.  Close,  of  Wood- 
stock, Ont.,  who  is  the  inventor  of  several  important 
machines  used  jn  brick  manufacture,  has  arrived  in 
Lethbridge  and  will  devote  his  whole  time  to  the  man- 
agement of  the  new  business.  The  company,  which  in- 
cludes Mr.  William  Close  and  Mr.  Charles  Cheriett, 
also  of  Woodstock,  intends  manufacturing  tapestry 
brick,  dry  pressed  brick,  hollow  brick  and  drain  lilcs, 
and  it  is  anticipated  that  the  first  products  will  be  on 
the  market  early  in  July.  A  site  of  sixteen  acres  has 
been  purchased  from  the  C.  I'.  R.  for  the  accommoda- 
tion of  the  plant. 


Brick  and  asphalt  block  pavements  at  Savannah, 
Ca.,  are  laid  on  a  carefully  prepared  natural  earth 
foundation.  According  to  Mr.  E.  R.  Conant,  Chief 
Engineer  of  the  city  of  Savannah,  this  soil  is,  with 
few  exceptions,  well  drained  .sand  mixed  with  loam 
or  clay,  and,  when  thoroughly  rolled  or  tamped,  gives 
such  good  results  as  a  foundation  as  not  to  warrant 
the  use  of  a  concrete  base  where  the  traffic  is  light 
or  medium.  The  paveinent  subgrade  is  shaped  rough- 
ly, finished  with  a  steel-lined  wood-drag  and  tempered 
with  water.  The  brick  or  asphalt  blocks  are  laid  di- 
rectly on  the  subgrade,  and  the  i)oints  are  filled  with 
sand.  Brick  have  been  laid  on  edge  heretofore,  but 
laying  flatwise  is  under  consideration.  L'nevenness  in 
brick  pavements  in  Savannah.  Mr.  Conant  states,  is 
due  not  to  a  yielding  of  the  foundation,  but  to  the  wear 
of  the  brick.  Last  year  some  of  the  old  brick  pave- 
ments were  taken  up  and  turned  and  relaid,  and  about 
10  per  cent,  of  the  total  replaced  with  new  brick,  all  at 
a  cost  of  about  30c  per  square  yard.  Tiie  average  cost 
of  brick  pavements  for  ten  years  past  at  Savannah, 
laid  as  above,  has  been  $1.55  per  square  yard. 
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A  Discussion  of  Coal-Tar  and  Asphalt 
Products  for  Waterproofing 


By  S.  T.  Wagner 


Tl  1 1£  increasing  number     of     solid-Ho(jr  l)riclges, 
especially    in    cities,    involving    wateiprootiny 
and  the  expenditure  of  large  sums  of  money, 
and    the    necessity    of    thoroughly    protecting 
steel  reinforcement  in  concrete  under  certain   cond"- 
tions,  as  well  as  the  waterproofing  of  masonry  in  gen- 
eral, make  the  study  of  the  various  external  methods 
of  waterproofing     of     the     greatest  importance.     The 
methods  referred  to  consist  in  the  application  to  the 
surface  to  be  waterproofed  of  either  a  membrane  of 
felt  or  fabric  of  some  kind  thoroughly  cemented  to- 
gether with  some  bituminous  material,  or  a  layer  of 
inorganic   material  impregnated  with   the   same   sub- 
stance.    There  can  be  no  question  but  that  the  bi- 
tuminous material  so  used  is  the  real  waterproofing 
medium,  and  that     all     other  materials   incorporated 
therein  are  simply  fillers  to  retail  the  bituminous  ma- 
terial in  place  and  give  it  additional  reinforcement  of 
some  kind.    Whether  the  waterproofing  is  applied  for 
the  protection  of  the  public  from  drippings  from  an 
overhead  railway  bridge,  or  is  used  to  prevent  the  cor- 
rosion  of   reinforcing   material   in    concrete   construc- 
tion exposed  to  water,  the  object  in  either  case  is  to 
obtain  a  layer  of  durable  waterproofing  material  which 
is  suitable  to  each  particular  case.     Waterproofing  is 
expensive,  it  is  always  very  difficult  and  costly  to  re- 
pair if  defective,  and  it  behoves  the  engineer  to  use 
the  best  materials  that  he  can  secure  and  to  apply 
them   with  the  greatest  care  to  the  structure,  which 
should  be  especially  designed  to  meet  the  necessary 
details  required  in  good  waterproofing  practice.    There 
is  much  uncertainty  at  the  present  time  as  to  a  num- 
ber  of   points   in   connection   with   this   character   of 
work,  but  there  appears  to  be  almost  complete  agree- 
ment that  the  perfect  or  imperfect  application  of  the 
materials  determines  a  good  or  bad  piece  of  work,     it 
would  appear  that,    outside     of     particular  instances 
where  waterproofing  is  used  to  keep  water  in,  the  ma- 
jority of  cases  are  those  in  which  the  object  is  to  kee]> 
the  water  out,  and  of  these  a  very  considerable  por- 
tion of  the  structures  requiring  its  use  are  essentially 
different,  as  indicated  above — first,  solid-floor  bridges ; 
second,  underground  masonry.     In  the  first  case  the 
conditions  are  such  as  to  require  special  elasticity  at 
all  temperatures,  in  order  that  the  waterproofing  may 
adjust  itself  to  the  vibrations  of  the  structure,  especial- 
ly in  the  cases  of  railroad  bridges  of  relatively  short 
span.     It  is  usual  to  have  a  regularly  ballasted  floor, 
which,  if  properly  drained,     makes     a     condition  for 
which  we  can  say  in  general  that  the  o.xidising  action 
of  the  air  is  probably  a  more  potent  factor  in  the  dis- 
integration   of    the     waterproofing  material  than  the 
action  of  whatever  water  may  be  present.     In  the  sec- 
ond case,  we  may  safely  say  that  when  the  masonry 
is  covered  with  even  a  small  amount  of  earth,  the  ac- 
tion of  the  air  is  negligible  and  that  of  the  dam])ness. 
or  water,  is  the  more  serious.     In  some  mstances  wa- 
ter may  be  in  constant  contact  with  the  waterproof- 
ing.   The  materials  to  be  used  should,  therefore,  have 

*  Paper  prenented  at  a  meeting  of  the  American  Society  for  Textlngr 
MaUrialK. 


clicmical     and     physical     characteristics  which  make 
them  suitable  for  the  above-mentioned  conditions. 

There  are  in  use  at  the  present  time  two  general 
classes  of  materials  for  waterproofing  purposes  when 
the  conditions  are  as  just  described:  first,  com- 
pounds of  an  asphaltic  nature ;  second,  coal  tar  pitch. 
Both  of  these  materials  have  been,  and  are  at  present, 
used  quite  extensively  and  with  varying  success.  The 
successes  or  failures  in  many  cases  have  been  due  to 
proper  or  improper  application  as  much  as  to  the  in- 
herent qualities  of  the  materials  themselves,  and  it  is 
believed  that  the  successful  use  of  either  class  has 
often  been  attributed  to  this  fact  rather  than  to  the 
real  qualities  of  the  materials,  and  that  at  the  present 
time  the  amount  of  reliable  data  as  to  what  is  needed 
in  the  way  of  a  specification  for  the  proper  material  to 
I)e  used  is  woefully  lacking.  To  one  who  is  not  a 
modern  chemist  and  thoroughly  versed  in  the  mystic 
symbols  of  the  hydro-carbons,  the  chemistry  of  these 
materials  is  almost  hopeless  in  its  practical  applica- 
tion ;  but  it  is  quite  evident  that  there  Is  an  essential 
difference  between  them  chemically — that  is,  between 
such  figures  as  are  usually  given  in  chemical  analyses. 
The  physical  properties  are  apparently  much  more  in- 
teresting and  useful  to  the  practical  engineer,  «nd  it 
would  seem  that  we  couM  do  away  with  the  chemical 
data  unless  they  indicate  properties  which,  when  tran.s- 
lated,  will  enable  us  to  distinguish  undesirable,  or  il 
may  be.  dangerous,  elements.  We  can  understand 
and  appreciate  such  figures  as  melting  point,  brittle 
point,  elasticity  at  various  temperatures,  and  consi.s- 
tency,  and  data  concerning  these  properties  give  us  a 
very  fair  idea  of  the  various  physical  properties. 

The  data  which  seem  to  be  needed  are  those  from 
laboratory  tests  which  will  enable  as  to  determine  the 
relative  durability  of  these  ])roduct.s — first,  when  ex- 
posed to  the  air;  second,  when  exposed  to  water;  and 
third,  when  alternately  wet  and  dry.  Any  such  test  is, 
or  would  be,  essentially  an  accelerated  test.  It  is  pos- 
sible that  at  the  present  time  the  question  of  durability 
might  have  to  be  answered  i)y  practical  experience 
with  the  different  materials  in  existing  structures. 
However,  it  does  seem  that  some  information  as  to 
what  we  should  aim  at  and  what  should  be  avoided  i.^ 
due  from  the  manufacturer  or  the  chemist.  Nothing 
inspires  the  confidence  of  the  user  of  a  structural  ma- 
terial so  much  as  tlie  free  discussion  of  the  methods 
of  manufacture  on  the  part  of  the  manufacturers.  Ex- 
perience in  the  past  with  other  materials  has  shown 
that  this  confidence  is  not  abused  in  the  preparation  of 
specifications.  Such  information  is  badly  needed  in 
connection  with  waterproofing  materials.  From  re- 
cent investigations  and  research  there  .seems  to  be  a 
general  impression  that  when  exposed  to  the  air,  a.^- 
phalt  products  are  more  durable  than  coal  tar  pro- 
ducts, and  that  the  opposite  is  true  when  exposed  to 
water.  The  opinion  that  asphalt  products  are  more 
suitable  for  use  on  solid-floor  bridges  seems  to  be  of 
general,  though  not  universal,  prevalence,  on  account 
of  the  greater  elasticity  of  this  material  at  low  tem- 
peratures.    In  other  words,  an  asphalt  product  with  a 
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meltiiif^  point  of  150  deg.  Fahr.,  which  will  be  ductile 
at  a  temperature  of  40  deg.  Fahr.,  or  lower,  can  be  ob- 
tained, while  a  coal-tar  pitch  with  the  same  properties 
can  not.  It  has  been  the  experience  of  the  writer  that 
asphalt  mastics  made  with  natural  rock  asphalts,  when 
fluxed  with  asphalt  compounds  of  high  ductility 
at  low  temperatures,  produces  mastics  which  are 
much  less  liable  to  crack  in  service  than  are 
those  in  which  the  flux  used  is  brittle  when  cold.  Wa- 
ter to  a  certain  extent  is  a  solvent  of  all  asphalts,  but  ■ 
from  the  tests  of  Whipple  and  Jackson  it  is  quite  evi- 
dent that  the  question  of  solubility  is  a  comparative 
one,  and  the  tests  there  given  show  that  there  are 
classes  of  asphalts  upon  which  the  action  of  water  is 
very  slight.  In  this  paper  a  quotation  is  made  from 
Richardson  which  shows  that  the  action  of  water 
upon  coal-tar  is  about  two-thirds  of  that  upon  Ber- 
mudez  asphalt  cement  when  expressed  as  the  gain  in 


weight  in  water  in  a  given  time.  Bermudez  asphalt  in 
the  tests  made  by  Whipple  and  Jack.son  is  among 
those  which  were  most  afTected  by  water.  A  number 
of  cases  of  the  durability  of  coal-tar  pitcli  in  actual 
service  in  underground  work  seem  to  indicate  very 
positively  its  suitability  for  this  class  of  work.  Will 
someone  say  whether  or  not  properly-selected  asphalts 
are  unsuitable  under  similar  conditions?  Apparently 
the  questions  which  need  to  be  answered  are  the  fol- 
lowing:— 

1.  What  kind  of  materials  are  most  suitable  for 
general  application  to  (a)  solid-floor  bridges;  (b)  un- 
derground masonry? 

2.  If  asphalt  products  are  used,  what  should  be 
specified? 

3.  If  coal-tar  products  are  used,  what  should  be 
specified? 


Fire-Resistant  Construction  and|Equipment 

of  Buildings* 


THE  use  of  the  term  "fireproof"  is  recommended 
10  be  discontinued.     This     general     term  has 
been  erroneously  applied  to  buildings  and  ma- 
terials of  a  more  or  less  fire-resistant  or  in- 
combustible nature.     Its   indiscriminate  use  has  pro- 
duced much  misunderstanding  a-nd  has  often  engender- 
ed a  feeling  of  security  entirely  unwarranted. 

The  term  "fire  resistant"  shall  be  applied  to  all 
structures  or  materials  which  will  satisfactorily  resist 
the  effects  of  a  serious  fire.  The  committee  submits 
the  following  standard  tests,  which  discriminate  be- 
tween fire-resistant  materials  and  systems  of  construc- 
tion affording  '""full,"  "partial"  and  "temporary"  pro- 
tection against  fire:  1,  full  protection  implies  resistance 
to  a  severe  fire  for  four  hours;  2,  partial  protection  im- 
plies resistance  for  two  hours ;  3,  temporary  protection 
implies  a  resistance  to  a  severe  fire  for  at  least  one 
hour. 

Furniture  and  Fixtures 

Some  thirty-five  years  ago,  when  fire-resistant 
buildings  of  the  steel-beam  type  were  first  erected, 
fear  was  expressed  Ijy  some  officials  of  tlie  insurance 
companies  of  those  days,  that  insurance  against  fire 
would  soon  be  unnecessary.  TJiis  feeling  of  security 
is  still  indulged  in  by  many  well  meaning  people  wiio 
take  it  for  granted  that  their  lives  and  goods  are  safe, 
if  within  what  was  then  called  a  "fire-proof"  building, 
and  what  we  now  have  more  properly  designated  a 
"fire-resistant"  building.  In  spite  of  some  lamenL- 
able  disasters,  the  popular  imagination  still  is  that  the 
contents  of  a  fire-resistant  l^uilding  will  not  burn,  so 
that  when  flames  are  seen  issuing  from  the  windows 
of  a  building  known  as  "fireproof"  there  are  some 
people  who  will  refer  with  derision  to  the  "fireproof" 
building,  and  even  some  journals  will  print  "fireproof 
but  it  burns." 

This  feeling  that  all  depends  upon  the  building  has 
been  reflected  I)y  those  who  are  intrusted  with  the 
making  of  building  laws,  for  though  they  endeavor 
to  make  building  construction  more  anci  more  fire  re- 
sistant, they  devote  little  or  no  attention  to  the  con- 

*  Abstract  of  the  report  of  the  Committee  on  Fire- Resistant  Construc- 
tion, presented  at  the  annual  meetingr  of  the  National  Fire  Protection 
Association,  at  Chicago,  May  .l-T. 


tents.  Many  lives  and  much  property  have  been  lust 
due  to  the  inflammable  nature  of  the  building's  con- 
tents, and  there  are  many  instances  where  this  loss 
has  occurred  but  where  little  or  no  damage  has  hap- 
pened to  the  building  itself,  though  of  the  most  ordin- 
ary nonfire-resistant  type. 

Much  time  and  thought  have  been  given  to  the 
planning  and  construction  of  buildings  to  render  thein 
fire  resistant,  and  with  good  results.  But  with  com- 
paratively little  expense  greater  ftsults  may  be  ob- 
tained by  providing  fire-resistant  furnishings  and 
equipments  to  protect  the  lives  of  the  occupants  and 
the  contents  of  the  building.  There  are  already  many 
buildings  equipped  in  accordance  with  the  standard 
proposed. 

Recommendations 

1.  All  solid  partitions  to  be  of  metal  lath  and  ce- 
ment plaster,  terra  cotta,  brick,  magnesia,  or  other  in- 
combustible material.  All  doors  with  trim  shall  be  of 
metal  covered  or  other  non-inflammable  material,  and 
no  wood  shall  be  used  except  metal-covered. 

2.  .All  glazing  of  sash  partitions,  including  doois, 
Ahall  be  of  '4-in.  wired  glass  in  metal  frames,  with  the 
balance  of  the  construction  of  metal,  or  metal  and 
plaster,  or  other  incombustible  material,  and  no  wood 
unless  covered  with  metal  shall  be  used. 

3.  Wooden-slat  partitions  or  slat  guards  back  of 
fire-doors  or  elsewhere  shall  not  be  used;  wire  screens 
set  in  metal  frames  or  other  metal  guards  are  sug- 
gested. 

4.  All  shelving  shall  be  of  metal  or  other  suitable 
incombustible  material.  Where  the  contejits  of  the 
shelving  is  of  an  inflammable  nature,  the  fronts  of  all 
shelving  to  be  provided  with  doors  of  same  material 
as  shelves.  If  required  to  be  glazed,  the  same  must 
be  done  with  wired  glass  fastened  with  metal  inde- 
pendent of  putty. 

.S.  All  clothes  lockers  or  closets  shaii  be  of  metal, 
and  not  more  than  ten  in  one  space  or  area,  unless 
kept  in  a  sepai'ate  room  inclosed  with  fire-resistant 
material.  No  wood  shall  be  allowed  except  in  tops 
where  the  under  side  must  be  protected  with  metal. 

7.  .A.11  stockrooms  or  storage  rooms  containing  in- 
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flammable  goods  must  be  inclosed  to  the  ceiling  with 
fire-resistant  material ;  no  wooden-slat  partitions  shall 
be  used. 


Construction  Plant  and  Methods  Employed 

in  Re-Goncreting  the  Lining  of 

a  Reservoir 

THE  work  of  relining  with  concrete  the  west 
basin  of  the  Eden  I'ark  reservoir  of  the  Cin- 
cinnati waterworks,  which  is  now  nearing 
completion,  is  described  in  a  recent  issue  of 
our  Chicago  contemporary.  Engineering  and  Contract- 
iiigi  ^y  Kenneth  C.  Lrain.  The  article  presents  several 
interesting  constructional  features.  Mr.  Crain  ex- 
plains that  the  work  was  undertaken  last  July  under 
a  152-day  limit,  with  a  subsequent  extension  of  47 
days,  but  this  time,  as  is  evident,  proved  inadequate. 

The  principal  cause  of  the  delay  was  tlie  ditticulty 
experienced  in  removing  the  old  concrete,  which  was 
laid  in  1876,  and  which  averaged  18  ins.  in  thickness. 
In  .some  parts  it  could  be  handled  with  pick  and  shovel, 
but  for  tlie  most  part  its  removal  required  the  use  of 
dynamite,  and  this  while  effective,  was  somewhat 
slow.  The  method  used  was,  starting  from  the  top, 
to  drill  holes  under  the  concrete  at  varymg  distances 
apart,  and  as  deep,  or  long,  as  6  ft.  The  charges  varied 
from  half  a  stick  to  a  stick  to  each  hole. 

The  old  concrete  was  left  in  the  bottom  of  the 
basin,  after  a  thorough  testing  to  develop  any  possible 
weak  spots.  This  was  done  by  using  a  14-ton  roller, 
which  traversed  every  portion  of  the  basin  without 
causing  any  yielding,  it  was  assumed  that  this  test 
gave  an  ample  factor  of  safety  for  the  greatest  possible 
load  of  water,  the  maximum  depth  of  water  under  ser- 
vice conditions  being  40  ft. 

The  object  of  relining  the  basin  was  to  prevent 
seepage  of  the  water  contained  in  the  reservoir  which, 
it  is  stated  by  the  city  authorities,  sometimes  amount- 
ed to  as  much  as  2,000,000  gals,  a  day  from  the  two 
basins.  The  capacity  of  the  west  basin,  on  which  tin 
work  is  now  going  on,  is  50,736,000  gals.,  and  that  of 
the  east  basin,  which  is  to  be  similarly  treated,  is  44, 
097,000  gals.,  indicating  a  daily  loss  by  seepage  of 
nearly  2  per  cent,  of  the  total  capacity. 

The  new  lining,  therefore,  is  designed  to  be  as  near- 
ly waterproof  and  watertight  as  it  is  possible  to  make 
it.  For  this  purpose,  therefore,  it  is  constructed  under 
tile  following  specifications,  in  brief:  Graded,  as  far 
as  necessary  to  secure  a  smooth  surface  on  the  slopes, 
and  a  course  of  6  in.  of  crushed  rock,  from  1  to  3  ins. 
in  greatest  dimension,  applied  and  tamped  solid.  Upon 
this  is  laid  a  preparation  of  heavy  felt,  impregnated 
with  asphaltum,  and  about  }i-in.  thick,  made  by  the 
Barber  Asphalt  Company.  This  waterproofing  comes 
in  strips  15  ft.  long  and  4  ft.  wide,  and  is  laid  with  6- 
in.  laps,  connected  together  with  pitch. 

Upon  this  is  placed  a  6-in.  slab  of  concrete,  in  15-ft. 
squares,  a  1-2-4  dry  mix  being  used,  the  aggregate  be- 
ing crushed  rock  and  old  concrete,  taken  from  the 
reservoir  itself,  1  in.  in  greatest  dimension  and  smaller. 
This  new  lining,  it  is  believed,  will  make  the  basin  ab- 
solutely watertight,  thus  preventing  any  further  seep- 
age of  consequence.  In  order  to  take  care  of  such  sur- 
face waters  as  may  find  their  way  down  under  the  felt, 
from  the  sides,  however,  10-in.  tile  drains  are  provided. 
The  lines  of  tile  are  placed  under  the  bottom  course  of 
crushed  rock,  and  led  to  a  sewer  outlet  in  the  center  of 
the  basin. 


The  placing  of  the  concrete  on  the  slope  sprobably 
basin  has  been  a  simple  matter.  After  the  crushed 
rock  layer  is  rolled  and  the  felt  placed  upon  it  and  al- 
lowed to  become  fixed,  the  mixture  is  wheeled  to  place 
in  two-wheeled  steel  hand-carts.  Fifteen-foot  steel 
plates,  ^  in.  thick  and  about  7  ins.  wide,  wired  to- 
gether, are  used  as  forms.  The  thickness  of  these 
forms  provide  space  between  each  square,  after  their 
removal,  for  a  pitched  joint.  A  separate  34-cu.  yd. 
mixer  takes  care  of  this  part  of  the  work.  It  is  oper- 
ated by  a  10  h.p.  motor.  • 

The  85-ft.  slopes,  however,  have  presented  greater 
difficulties  in  every  phase  of  the  work.  The  necessar. 
re-grading,  after  the  removal  of  the  old  concrete  witi. 
dynamite,  could  not  be  done  with  a  roller  or  any  other 
of  the  usual  equipment,  on  account  of  the  steep  pitch, 
running  as  high  as  45  deg.  in  many  places;  and  this, 
therefore,  was  necessarily  pick-and-shovel  work.  Like- 
wise, the  work  of  settling  the  crushed-rock  bottom 
course  had  to  be  done  by  hand-tamping. 

The  placing  of  the  concrete  on  the  slopes,  probably 
presented  the  most  difficult  problem  of  the  entire  job, 
not  as  being  of  a  complicated  nature,  but  as  offering 
obstacles  to  speed.  The  concreting  plant  finally  evol- 
ved by  the  company  consisted  of  a  single  traveller, 
bearing  all  of  the  washing,  handling,  conveying,  crush- 
ing and  mixing  equipment. 

The  crusher  on  this  traveller  was  used  only  as  long 
as  the  old  material  held  out,  crushed  rock  being  haul- 
ed to  the  job  since  that  time.  A  clam-shell  bucket, 
operated  from  a  boom  by  an  engine  on  the  traveller, 
lifts  sand  and  crushed  rock  from  the  piles  alongside 
the  traveller  to  an  upper  level,  from  which  they  are 
chuted  to  the  mixer  as  required.  A  j4-cu.  yd.  mixei 
is  operated  on  this  part  of  the  equipment,  dumping  in- 
to a  bucket  which  is  lifted  to  the  proper  point  on  the 
slope  by  a  boom  working  on  a  frame  extended  from 
the  traveller. 

The  concrete,  poured  from  this  bucket  is  placed  to 
tlie  desired  thickness  by  men  with  hand-tools,  and, 
being  a  stiff  mix,  has  given  little  trouble  from  sliding 
after  placing.  At  the  bottom  of  the  slopes,  however, 
when  the  concrete  is  laid  on  the  slope  before  the  bot- 
tom concrete  has  been  placed,  heavy  timbers  are  used 
to  ])revent  any  movement  of  the  material. 

The  work  required  6,220  cu.  yds.  of  concrete,  and 
about  an  equal  amount  of  crushed  rock  for  the  bottom 
course.  The  contract  price  of  the  work  was  about 
$102,000.  The  work  will  probably  be  completed  in  a 
short  time.  The  arrangements  for  similar  work  on  the 
east  basin  have  not  been  made,  but  this  contract  will 
probably  be  let  shortly  after  water  is  turned  into  the 
section  of  the  reservoir  on  which  work  is  now  going 
on. 


Nelson,  B.C.,  is  spoken  of  as  the  probable  centre 
of  the  location  of  a  zinc  plant.  Mr.  W.  McA.  Johnson, 
of  Hartford,  Conn.,  inventor  of  an  electric  process  for 
the  smelting  of  complex  zinc  ores,  visited  Nelson  re- 
cently accompanied  by  Dr.  Struthers,  a  prominent 
New  York  mining  man,  and  Dr.  Barlow,  formerly  of 
the  Dominion  Geological  Survey,  and  now  lecturer  in 
the  Mining  Department  of  McGill  University.  The 
feasibility  of  establishing  the  plant  at  Nelson  was  dis- 
cussed with  the  local  Board  of  Trade. 


The  Des  Moines  River  viaduct  of  the  Chicago,  Mil- 
waukee &  St.  Paul  Railway,  three  miles  west  of  Ma- 
drid, Iowa,  is  2,394  feet  long  and  130  feet  in  maximum 
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height.  It  consists  of  40-ft.  tower  spans,  70-ft.  inter- 
mediate spans,  and  two  155-ft.  truss  spans  across  the 
river.  Most  of  the  concrete  pedestals  are  supported 
on  piles.  The  layout  work  was  done  by  means  of  re- 
peated horizontal  measurements  with  a  100-ft.  steel 
tunnel  tape.  A  spring  balance  was  used  and  the  tape 
was  supported  every  33  feet.  Corrections  were  rnade 
for  temperature.  At  each  measurement  point  an  8-in. 
oak  post  5  ft.  long  was  set  in  the  ground  and  a  zinc 
plate  tacked  on  top.  This  enabled  the  establishment 
of  an  accurate  and  permanent  point.  Independent 
lines  were  run,  establishing  the  lOO-ft.  stations,  and  the 


bents  were  checked  from  these  points.  At  the  end, 
close  measurements  were  also  taken  as  a  check.  Much 
of  the  measuring  was  done  at  night  in  order  to  secure 
the  benefit  of  a  more  even  temperature.  The  layout 
provided  for  a  normal  temperature  of  70  deg.  Con 
Crete  benchmarks  extending  5  ft.  into  the  ground  were 
placed  so  that  direct  readings  could  be  made  from 
benchmark  to  every  pedestal,  and  these  were  checked 
independently  by  three  sets  of  levels,  run  at  different 
times  by  different  men,  there  being  no  greater  varia- 
tion than  0.008  in.  between  the  different  elevations  at 
any  bench  mark. 


The  First  Canadian  and  International 
Road  Congress  at  Montreal 


(Staff 

THE  promoters-  of  the  First  Canadian  and  Interna- 
tional Roads  Congress,  held  in  Montreal  from  May 
18  to  23,  may  be  congratulated  upon  the  large  at- 
tendance of  delegates  from  all  parts  of  Canada  and 
the  United  States.  The  Congress  had  the  support  of  the 
Federal  and  Provincial  Governments,  the  City  of  Montreal, 
and  many  public  bodies.  The  papers  read  were  excellent, 
and  if  the  delegates  did  not  add  to  their  stock  of  knowledge 
it  was  not  for  the  lack  of  pointers  which  were  offered. 
Many  of  the  men  who  took  part  in  the  proceedings  are 
recognized  as  the  highest  authorities  on  different  branches 
of  highway  engineering,  and  their  papers  nearly  all  insisted 
on  the  urgency  of  expert  advice  being  sought  if  the  expendi- 
ture on   roads  is   to  result  in   permanency  and  economy. 

The  Arena,  where  the  conference  was  held,  was  artisti- 
cally decorated,  and  the  auditorium  (where  the  papers  were 
read)  was  one  mass  .of  British,  American,  and  French  bunt- 
ing. 

The  Opening 

The  opening  ceremony  was  a  very  successful  function. 
The  speeches  were  all  to  the  point,  and  emphasized  the 
growing  importance  of  the  good  roads  movement.  Welcome 
to  the  delegates  were  given  by  Sir  Francois  Langelier,  Lieut.- 
Governor  of  Quebec;  Sir  Lomer  Gouin,  Premier  of  the  pro- 
vince;  Bishop   Farthing,  and  others. 

Mr.  U.  H.  Dandurand,  the  president,  occupied  the  chair. 

In  opening  the  Congress,  Sir  Francois  Langelier  spoke 
of.  the  importance  of  good  roads  to  the  farmer  and  to  the 
city  man.  He  pointed  out  that  it  was  only  a  comparatively 
short  time  since  people  began  to  turn  their  attention  to  this 
subject;  formerly  the  people  in  the  country  districts  neglect- 
ed their  roads,  and  refused  to  appoint  competent  engineers. 
The  coming  of  the  motor  car  had  caused  a  revolution  in 
road-making,  and  although  there  had  been  a  prejudice  for 
fear  that  the  city  people  wealthy  enough  to  own  automobiles 
would  get  most  of  the  advantage  they  were  beginning  to  see 
that  the  roads  would  be  of  inestimable  advantage  to  them- 
selves. Those  bad  roads  were  one  of  the  most  potent 
causes  in  driving  people  from  the  country  to  the  city.  Sir 
Francois  praised  the  Gouin  Government  roads  policy  in  lend- 
ing money  to  municipalities  who  were  to  pay  two  per  cent, 
interest  on  it,  and  the  Government  the  principal  and  the  rest 
of  the  interest. 

Sir  Lomer  Gouin  declared  that  the  province  was  am- 
bitious to  have  roads  which  were  second  to  none  in  the  Do- 
ininion,  and  expressed  the  opinion  that  Quebec  had  shown 
more  progress  than  any  other  province.  In  order  to  carry 
out  the  work  they  had  created  a  special  department.  Turn- 
pike trusts  were  sometimes  criticised  but  they  were  a  neces- 
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sity  of  their  time.  The  Government  had  spent  a  large  sum 
of  money  on   roads,   but   much   more   remained   to   be   done. 

Hon.  Louis  Coderre  brought  a  message  of  encourage- 
ment from  Mr.  Borden.  They  had  every  hope  that  differ- 
ences between  the  Federal  and  Provincial  governments 
would  be  smoothed  out. 

Hon.  J.  A.  Tessier,  Minister  of  Roads  in  the  Gouin 
Cabinet,  the  Hon.  Honore  Mercier,  and  Aid.  Leslie  Boyd, 
for  the  City  Council,  welcomed  the  delegates. 

The  Conference 

Only  two  papers  were  read  on  the  opening  day — one  by 
Mr.  W.  A.  McLean,  Commissioner  of  Public  Works  of 
Ontario,  who  dealt  with  "Highway  Legislation."  He  spoke 
of  the  neglect  of  roads  in  former  times,  and  said  that  in 
looking  into  highway  legislation  it  was  not  possible  to 
superimpose  upon  any  country  the  code  that  belonged  to 
some  other  country.  They  had  to  study  the  peculiar  con- 
ditions of  each  country,  and  accept  the  code  of  any  country 
in  so  far  as  it  would  apply  to  their  own  circumstances.  Mr. 
McLean  then  referred  in  detail  to  the  system  of  highway 
legislation  in  Ontario,  by  which  the  expenditure  was  di- 
vided, and  went  on  to  say  that  the  road  work  should  be  in 
charge  of  permanent  men.  The  city  should  help  pay  for 
public  highways,  municipal  self-administration  should  be 
encouraged,  and  the  central  administration  should  come  in 
at  certain  points  to  help. 

Mr.  A.  N.  Johnson.  Chief  State  Highway  Engineer. 
Springfield,  Illinois,  took  as  his  subject  "Planning  a  System 
of  Public  Roads."  His  chief  contention  was  that  the  very 
first  necessity  in  road  construction  was  to  make  a  plan  of 
the  work  that  is  to  be  done  over  a  wide  area,  so  that  in  the 
future  years  whatever  work  was  done,  they  would  be  work- 
ing on  a  recognized  system  which,  when  compTeted,  would  be 
twice  as  valuable  from  its  very  unity.  He  stated  that  people 
must  be  prepared  to  spend  more  money,  as  changed  condi- 
tions required  a  more  durable  form  of  construction.  Mr. 
Johnson  also  discussed  brick  and  concrete  roads  and  their 
relation  to  the  class  of  traffic  which  had  to  be  provided  for. 

Five  papers  were  read  on  Tuesday,  May  19th.  After 
an  opening  address  by  Mr.  U.  H.  Dandurand,  Mr.  W.  A. 
McLean,  presided.  The  first  paper  was  on  "Important  Con- 
siderations entering  into  the  Selection  of  Pavements  for 
Roads  and  Streets,"  by  Mr.  W.  H.  Connell,  chief  of  bureau 
department  of  public  works,  Philadelphia.  It  was  admitted, 
he  said,  that  highway  engineering  had  not  kept  abreast  of 
the  time  as  compared  with  the  standard  set  in  other  branches 
of  engineering  work.  As  a  matter  of  fact  the  problem  that 
presented  itself  through  the  advent  of  the  automobile,  which 
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had  resulted  in  revolutionizing  traffic  conditions,  was  only 
just  beginning  to  be  solved,  and  it  was  equally  true  that  it 
had  never  received  the  attention  it  deserved,  and  was  gen- 
erally looked  upon  lightly  by  both  the  engineering  profes- 
sion and  public  officials.  The  highway  departments  afforded 
a  splendid  opportunity  to  parcel  out  jobs  to  men  from  all 
walks  of  life  and  without  any  qualifications  ror  the  work. 
Highway  work  as  an  engineering  problem  was  still  in  its 
infancy,  and  public  officials  and  the  public  generally  had  yet 
to  be  educated  to  the  point  where  they  would  appreciate 
'  that  this  branch  of  engineering  work  required  special  study, 
and  that  haphazard  statements  which  were  not  based  on  ex- 
perience or  a  knowledge  of  the  subject  were  just  as  unwar- 
ranted as  they  would  be  in  connection  with  any  other 
scientific  subject  or  business  enterprise.  Enormous  sums 
were  being  wasted,  and  agitations  and  investigations  going 
on  in  different  highway  departments,  which  would  make  it 
appear  to  the  general  public  that  engineers  were  not  solv- 
ing the  problem.  To  a  certain  extent  this  was  true,  but  not 
because  the  men  who  had  made  a  special  study  of  this  branch 
of  engineering  had  not  the  ability  to  build  good  roads  and 
pavements,  but  because  it  was  not  under  their  control.  This 
state  of  affairs,  which  usually  had  its  origin  in  highway  de- 
partments being  run  by  officials  who  had  not  any  expcrienci' 
or  training  to  qualify  them  for  the  particular  work,  was  the 
side  of  the  subject  which  was  more  generally  before  the  pub- 
lic. It  was  only  through  meetings  of  this  kind  that  the  pub- 
lic would  come  to  appreciate  the  necessity  of  placing  the 
highway  engineering  problem  in  the  hands  of  men  of  experi- 
ence and  qualifications  for  controlling  work  of  this  kind.  In 
other  words,  highway  engineering  must  be  put  on  the  same 
plane  as  all  other  lines  of  business  and  professions  and 
branches  of  the  engineering  profession.  Next  in  importance 
to  the  personnel  they  should  in  building  a  road  give  careful 
consideration  to  the  drainage,  the  traffic  and  probable  future 
traffic  of  the  road,  the  foundation  on  which  the  road  would 
be  built,  the  gradient,  the  social,  local  and  sanitary  condi- 
tions and  the  wearing  surface  required. 

Valuable  Papers  by  Major  Crosby  and  Mr.  E.  A.  James 

In  a  paper  on  "Points  Worth  Noting  in  Connection  with 
Koad  Improvements,"  Major  W.  W.  Crosby,  consulting  en- 
gineer, Baltimore,  Maryland,  stated  that  there  was  too  often 
an  apparent  insufficient  comprehension  of  the  importance  of 
organization  of  the  administrative  and  executive  forces  un- 
der the  laws  governing  the  work.  It  had  been  too  often 
th  practice  to  attempt  to  expand  the  old  organiza- 
tion by  adding  new  units  of  the  same  character  to  it, 
so  as  to  carry  on  the  new  work,  when  what  should  have 
been  done  was  to  recognize  the  different  characteristics  of 
the  new  work,  and  to  reorganize  the  entire  department  so 
as  to  provide  such  a  machine  for  the  combined  operations 
as  would  properly  and  efficiently  produce  the  results  de- 
sired. In  discussing  the  question  of  the  selection  of  th*- 
methods  and  materials  to  be  used  itself,  Mr.  Crosby  declared 
it  was  useless  to  look  for  a  permanent  road  if  by  the  expres- 
sion was  meant  a  road  that  would  not  require  yearly  ex- 
pense for  its  up-keep.  It  would  only  too  frequently  be  found 
to  be  the  case  that  mistakes  from  the  point  of  view  of  ex 
penses  had  been  made  by  the  vain  attempt  to  secure  regard- 
less of  cost  a  "permanent"  road  surface,  and  that  a  saving 
would  have  been  made,  had  a  cheaper  surface  been  relaid  and 
replaced  as  needed  from  time  to  time.  This  was  especially 
true  where  traffic  conditions  were  in  a  changing  state.  It  was 
of  the  most  importance  that  the  sub-grade,  on  which  mac- 
adam was  to  be  spread  and  built,  should  be  made  firm  and 
even  before  the  macadam  should  be  spread.  The  importance 
of  this  specification  was  often  not  realized  by  inexperienced 
engineers  and  contractors.  The  proper  rolling  of  the  mac- 
adam material  was  too  often  slighted. 


Mr.  E.  A.  James,  consulting  engineer,  York  County 
Highway  Commission,  Toronto,  was  unable  to  be  present, 
but  he  sent  a  paper  which  was  read  by  Mr.  W.  Hubert,  who 
explained  the  great  results  obtained  by  Mr.  James  in  that 
county,  and  the  demonstration  given  by  his  experience  that 
adequate  maintenance  was  as  much  needed  as  good  construc- 
tion. Mr.  James  stated  that  nine-tenths  of  the  objections 
to  macadam  roads  arose  from  an  improper  observance  oi 
the  rules  which  govern  their  maintenance,  and  not  from  dif- 
ficulties of  construction.  He  gave  a  list  of  the  various 
agencies  tending  to  destroy  such  roads,  giving  a  spccia' 
word  of  disapproval  to  the  narrow-tired  vehicle  with  its 
tendency  to  form  ruts  which  in  turn  interfered  with  lateral 
drainage  and  so  impaired  the  road.  He  described  the  cliar- 
acteristics  of  a  good  macadam  road  that  wourd  require  least 
attention  and  expenditure  to  keep  in  shape,  and  favored  the 
patrol  system  of  maintenance,  finding  both  the  statute  labor 
and  the  contract  labor  systems  of  upkeep  unsatisfactory. 

Other  papers  were  "Good  Roads  as  a  Eactor  in  the 
Progress  of  Cities  and  Towns,"  by  Lt.-Col.  W.  N.  Ponton, 
Hon.  President,  the  Ontario  Associated  Boards  of  Trade. 
Belleville,  and  "L'Organisation  Administrative  des  Routes 
dc  France,"  by  R.  Lehmann,  engineer  of  the  P'rench  Gov 
ernment   Service,   New  York   City. 

On  Tuesday  evening  the  delegates  dined  at  the  Windsor 
Hotel,  when  speeches  were  made  by  Sir  Francois  Langc- 
lier,  the  Hon.  Louis  Coderre,  Hon.  J.  A.  Tessier,  Mr.  J.  W  . 
Leves«|ue,  M.L.A.,  I.  S.  Pennybaker,  executive  assistant 
American  Highway  Association,  Mr.  W.  A.  McLean,  Con- 
troller McDonald,  Mr.  O.  Hezzelwood,  and  Mr.  A.  G.  Bat- 
chelder,  chairman  of  the  American  Automobile  .Association. 
It  was  announced  by  Mr.  Tessier,  for  the  Quebec  Govern- 
ment, that  they  intended  to  help  the  various  counties  secure 
a  complete  road  outfit  for  the  making  and  maintaining  of 
good  roads.  He  also  announced  that  the  Government  would 
make  a  grant  to  the  Congress. 

Mr.  L.  S.  Pennybaker,  executive  assistant,  Washington. 
of  the  American  Highway  Association,  presided  at  Wednes- 
day's session. 

Mr.  C.  L.  Shorey,  chairman  of  the  Good  Roads  Com- 
mittee, Beaconsfield,  P.Q.,  spoke  of  th.e  progress  made  in 
his  town,  and  of  the  impetus  given  to  improvements  in  his 
district  by  the  good  roads  movement. 

Mr.  L.  R.  Ferguson,  C.E.,  assistant  secretary,  Associa- 
tion of  American  Portland  Cement  Manufacturers,  Philadel- 
phia, read  a  paper  on  "Concrete  Roads  and  Sheets."  He 
pointed  out  that  the  opposition  to  good  roads  arose  in  many 
instances  to  the  cost  of  maintenance.  This  cost  was  the 
greatest  economic  factor  in  the  good  roads  movement.  The 
speaker  gave  instances  of  the  maintenance  cost  of  concrete 
roads,  showing  that  these  were  low,  and  that  concrete  was 
an  ideal  material  for  county  highway  purposes.  Concrete, 
too,  was  reasonable  in  first  cost.  Horses  were  able  to  pull 
heavier  loads  over  concrete  roads  than  over  those  made  of 
other  material.  The  whole  width  of  the  road  was  available, 
and  there  was  no  tendency  to  use  the  middle  of  the  road. 
The  rapid  increase  of  motor  trucks  had  made  concrete  roads 
a  necessity. 

"Modern  Bituminous  Surfaces  and  Bituminous  Pave- 
ments." was  the  subject  of  a  paper  by  Mr.  Arthur  H. 
Blanchard,  M.  Can.  Soc.  C.  E..  Professor  of  Highway  Engi- 
neering. Columbia  University.  He  explained  the  methods  of 
l)ituminous  construction,  bituminous  surfaces,  bituminous 
macadam  pavements,  bituminous  gravel  pavements,  and  bi- 
tuminous concrete  pavements. — and  emphasized  the  import- 
ance of  a  clean  surface  before  the  imposition  of  bituminous 
material  was  made.  The  tendency  in  this  country  was  to 
go  a  long  period  before  the  re-application  of  bituminous  ma- 
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terial.  Many  engineers  were  now  practising  an  annual  re- 
newal of  surfacing  material.  There  was  a  difference  of 
opinion  between  American  and  European  engmeers  as  to  the 
necessity  for  the  surface  being  dry,  and  his  experience  was 
in  favor  of  dry  surfaces.  There  should  be  a  thorough  com- 
paction of  broken  stone  before  the  application  of  bitumin- 
ous material.  Professor  Blanchard  also  described  the  vari- 
ous machines  in  use,  and  insisted  that  engineers  should  sec 
that  the  materials  were  suitable  for  the  conditions  under 
which   they  were   to   be   used. 

Professor  A.  T.  Laing,  University  of  Toronto,  in  a 
paper  on  the  "Technical  Training  of  Highway  Engineers,' 
alluded  to  the  technical  training  of  highway  engineers  on 
the  European  continent.  On  the  American  continent  there 
had  been,  in  the  past,  a  disposition  to  pay  little  attention  to 
this  branch  of  engineering,  with  the  result  of  waste  and 
poor  roads.  In  the  United  States  remarkable  progress  had 
been  made  during  the  last  few  years,  and  in  Canada  they 
had  made  advancement,  so  that  highway  engineering  was 
given  a  prominent  place  in  the  curricula  of  nearly  all  tech- 
nical colleges  throughout  the  Dominion.  The  status  of  the 
highway  engineer  must  be  recognized  and  the  rewards  for 
his  services  made  commensurate  with  the  high  office  he 
was  called  on   to  fill. 

In  his  paper  on  "The  Economy  of  a  Vitrified  Brick 
Road,"  Mr.  W.  P.  Blair,  secretary  of  the  National  Paving 
Brick  Manufacturers'  Association,  Cleveland,  Ohio,  stated 
that  the  original  cost  of  a  brick  road  was  not  necessarily 
excessive.  The  cost  of  grading,  drainage,  bridging,  and  the 
entire  preparation  for  placing  thereon  the  artificial  and 
wearing  surface,  should  be  alike  for  all  types  and  was 
therefore  no  more  expensive  for  a  brick  road  than  was  re- 
quired for  the  least  expensive  type  of  wearing  surface.  Thii; 
necessary  preparation  in  the  case  of  a  brick  road  bore  a 
feature  of  economy  that  was  well  worth  mention.  It  was 
not  readily  injured  either  from  wear  or  tear  or  from  any 
character  of  climatic  influences.  With  the  brick  wearing 
surface  placed  upon  it,  ample  protection  for  the  durability 
of  all  the  work  incident  to  such  preparation  was  afforded. 
The  life  of  a  brick  roadway  could  be  estimated  to  be  much 
beyond   that  of  a  generation. 

Mr.  R.  A.  Meeker,  engineer,  Department  of  Public 
Works,  State  of  New  Jersey,  read  a  paper  on  "Road  De- 
signing." 

It  was  decided  at  Thursday's  session  to  organize  a 
permanent  association  with  the  object  of  holding  annual 
Congresses.  The  following  officers  were  elected.  Hon 
President,  Mr.  U.  H.  Dandurand,  Montreal;  President,  Mr. 
W.  A.  McLean,  Toronto;  first  vice-president,  Mr.  D.  Mich- 
aud,  Quebec;  second  vice-president,  Mr.  O.  Hezzelwood; 
the  following  were  also  elected  as  the  members  of  a  board 
of  directors:  Messrs.  H.  W.  Pillow,  Montreal;  J.  W.  Kerr. 
Vancouver;  Lieut.-Cal.  W.  N.  Ponton,  Belleville;  Aid.  R.  J. 
Shore,  Winnipeg;  S.  R.  Henderson,  President  of  Manitoba 
Good  Roads  Association;  and  Mr.  J.  Duchatel,  engineer. 
Town  of  Outremont,  P.Q. 

Invitations  to  hold  the  next  Congress  were  received 
from  Toronto,  Ottawa,  Winnipeg,  and  Quebec,  and  these 
will   be   considered   by   the   officers. 

The  relation  of  the  motorist  to  the  good  roads  move- 
ment was  a  prominent  subject  in  the  papers  presented,  Mr. 
O.  Hezzelwood,  chairman  of  the  Canadian  .Automobile  Fed- 
eration, Toronto,  and  Mr.  Robertson,  secretary  of  the  On- 
tario  Motor  League,   read  papers  bearing  on   this   question. 

"The  Bulk  Handling  of  Cement"  was  the  subject  of  a 
paper  by  Mr.  H.  M.  Capron,  president  of  the  Marsh-Capron 
Manufacturing  Company,  Chicago.  He  stated  that  the  use 
of  cement  in  bulk  was  comparatively  new.  His  interest  and 
experience    with    bulk    cement    started    with    tTie    mechanical 


problems  involved  in  handling  and  storing  the  cement  and 
other  aggregates  at  the  mixing  plant,  the  measuring  and 
conveying  them  to  the  mixer,  and  the  handling  of  the  con 
Crete.  Some  of  the  large  cement  companies  and  a  few  pro- 
gressive contractors  had  been  studying  this  problem  and 
it  was  significant  that  once  a  contractor  had  used  bulk  ce- 
ment, he  became  one  of  the  most  enthusiastic  converts.  It 
required  no  little  originality  and  a  great  deal  of  courage  to 
depart  from  a  custom  of  years'  standing  in  any  line  of.  busi- 
ness, and  such  a  departure  must  of  necessfty  be  founded 
upon  logic  which  was  absolutely  sound.  Mr.  Capron  des- 
cribed the  system  of  handling  bulk  cement,  pointing  out 
that  the  elimination  of  the  sack  on  the  job  would  l)e  a  great 
boon.  If  besides  securing  this  advantage,  the  contractor 
found  himself  relieved  of  a  large  item  for  labor  in  handling 
these  sacks,  both  empty  and  full,  there  was  no  question 
that  his  best  interests  demanded  that  he  use  cement  in 
bulk  wherever  possible. 

In  a  paper  on  "Modern  Highway  Bridge  Construction," 
Mr.  L.  E.  Allen,  C.E.,  consulting  engineer,  County  of  Hast- 
ings, Belleville,  Ont.,  pointed  out  that  good  bridges  were 
essential,  as  the  tonnage  over  good  roads  would  rapidly  in- 
crease, thereby  requiring  more  substantial  bridges.  Econ- 
omy in  good  roads  construction  as  well  as  in  bridges  could 
not  be  obtained  by  temporary  or  poor  workmanship,  and 
while  it  might  seem  to  some  that  the  initial  cost  of  a  good 
road  or  bridge  was  an  indication  of  economical  construc- 
tion, too  many  instances  of  the  false  economy  on  low  initial 
cost,  with  the  resulting  high  cost  of  maintenance  might  be 
found  to  prove  this  statement.  The  other  statements  in  the 
paper  closely  followed  the  lines  of  Mr.  Allen's  article  in  a 
recent   number  of   the   Contract   Record. 

Mr.  Controller  Church  and  Mr.  D.  Michaud,  Deputy 
Minister  of  Roads,  Quebec  Government,  were  among  the 
speakers,  while  the  following  papers  were  also  read:  "Mod- 
ern Road  Construction  in  the  Unite_d  States,"  by  Mr.  T.  H. 
Boorman,  secretary,  American  Society  of  Engineers.  .Archi- 
tects and  Constructors,  N.Y.;  "L'Association  Internationale 
des  Congres  de  la  route,  son  organisation,  son  utilite  et  son 
role,"  by  Mr.  J.   W.   Levesque,   M.L.A. 

THE  EXHIBITION 

Not  the  least  interesting  section  of  the  Congress  was 
the  exhibition  of  road  machinery,  etc.,  probably  one  of  the 
most  complete  collections  of  machines,  tools  and  material 
ever  seen  in  Canada.  While  it  had  its  purely  publicity  side, 
it  also  had  an  educational  value,  as  those  interested  in  road 
work  were  able  to  inspect  the  very  latest  and  most  econ- 
omical methods  of  doing  work. 

The  largest  space  was  taken  by  Mussens,  Limited, 
Montreal,  who  showed  many  lines  of  machinery.  Here 
were  displayed  an  enormous  stone  crusher,  made  by  the 
.Austin  Manufacturing  Company,  of  Illinois,  together  with 
other  products  of  the  same  company,  including  a  motor 
roller,  grader,  sprinkler,  bins,  sweeper,  wagons  and  dump 
wagons.  Mussens,  Limited,  also  showed  portable  boilers, 
manufactured  by  the  A.  B.  Farquhar  Company.  York,  Pa.; 
gasoline  engines  and  pumps,  made  by  the  Novo  Engine 
Company,  Lansing,  Mich.;  gasoline  pumps,  made  by  A.  A. 
Parker,  Waterford,  N.Y.;  Ruston.  Proctor  &  Company's 
(Lincoln,  Eng.)  steam  roller;  Holman  Bros.  (Camborne, 
Eng.)  rock  drills;  Hardy  hammer  drills,  manufactured  by 
the  Hardy  Patent  Pick  Company,  Limited.  Sheffield.  Eng., 
Meaford  wheelbarrows,  Sterling  wheelbarrows;  an  electric- 
ally-driven Smith  concrete  mixer,  equipped  with  an  auto- 
matic side  loader  and  auto  water  tank  and  power  filling  de- 
vice; Meaford  road  and  pick  ploughs;  and  Barrows'  &  Com- 
pany, Banbury,  Eng.,  street  sweepers — altogether  a  com- 
plete   exhibition    of    road    machinery. 

The    General    Car   and    Machinery    Works,    Montmagny, 
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Quebec,  was  another  concern  having  a  large  exhibit.  Their 
products  have  the  merit  of  being  all  made  in  Canada,  and 
comprised  a  complete  outfit  of  road  making  machinery.  The 
stone  crusher  is  claimed  to  be  the  only  type  fitted  with  a 
jaw  crusher  running  with  a  crank  shaft  and  a  connecting 
rod  instead  of  an  eccentric  shaft,  and  a  following  roller,  .\ 
feature  of  the  crusher  is  the  toggle  shaft  and  sleeves  which 
are  easily  replaced  when  the  parts  become  worn.  There  is 
an  all-steel-bin,  screen  and  elevator,  the  whole  outfit  being 
put  up  on  the  ground  in  running  shape.  The  equipment  in- 
cludes a  steam  road  roller,  a  portable  engine,  steel  sprinkler, 
steel  plough  and  steel  grader.  A  steel  drill  was  also  shown, 
together  with  wagons  for  spreading  and  carrying  stone. 
The  outfit  shown  has  been  purchased  by  the  Town  of  La- 
chute,  P.Q.  The  company  was  represented  at  the  show  by 
Mr.   J.    H.    Paquet,    the   secretary-treasurer. 

The  Foss  &  Hill  Machinery  Company,  Limited,  were 
exhibitors  of  a  Standard  drum  London  concrete  mixer,  oii 
trucks,  with  power  loader,  steam  engine  and  boiler,  also 
an  automatic  batch  mixer  with  Standard  gas  engine.  The 
London  Concrete  Machinery  Company,  Limited,  of  London, 
Ont.,  are  the  largest  makers  of  concrete  machinery  in 
Canada. 

One  of  the  most  tastefully  decorated  booths  was  oc- 
cupied by  the  Aztec  Oil  and  Asphalt  Refining  Company  of 
Canada,  Montreal.  The  product  is  of  Mexican  origin,  and 
the  booth  was  draped  with  material  of  Mexican  design  and 
coloring,  and  also  decorated  with  souvenirs  from  that  coun- 
try. The  company  showed  pictures  of  thoroughfares  paved 
with  Aztec  asphalt  and  streets  oiled  with  Aztec  liquid  as- 
phalt. Several  samples  of  the  products  were  on  view.  Mr. 
J.  R.  Draney,  general  sales  manager  of  the  Interocean  Oil 
Company,  New  York,  Mr.  Gordon  Smith,  Albany,  N.Y.,  and 
Mr.   E.   Slade,  Montreal  manager,  were   in   attendance. 

The  Marsh-Capron  ("most  mixing-least  fixing")  con- 
crete mixer  was  shown  by  the  Canadian  Fairbanks-Morse 
Company.  One  of  the  points  of  this  machine  is  the  steel 
rail  tracks  fitted  round  the  drum,  which  it  is  claimed  run 
true  and  wear  four  or  five  times  as  long  as  cast  iron  tracks. 
The  main  drum  gear  is  built  in  sections  ftolted  in  place. 
The  Canadian  Fairbanks-Morse  Company  also  had  on  view 
the  "Little  Devil"  mixer,  and  wagons  made  by  the  Glen 
Falls  Wagon  Company.  A  five-ton  pitless  scale,  made  by 
the  Fairbanks  Company,  was  another  exhibit;  while  other 
lines  were  wheelbarrows,  concrete  carts  and  tools,  pumps, 
wire  and  manilla  rope  blocks,  and  Milburn  acetylene  lights. 

Concrete  roads  are  coming  more  and  more  into  use,  and 
the  Canada  Cement  Company  had  an  exhibition  illustrating 
the  widespread  area  in  which  these  roads  have  been  laid 
down.  By  means  of  electrically-illuminated  hand  painted 
transparencies  the  various  uses  of  concrete  were  shown. 
There  were  pictures  of  roads  in  the  stages  of  construction, 
bridges,  houses,  etc.  The  company  also  exhibited  a  section 
of  concrete  pavement,  giving  the  construction  of  transverse 
joints,  method  of  reinforcing,  and  surface  finish.  Besides 
this  there  was  a  number  of  photos  of  Canadian  streets, 
from  Montreal  to  Edmonton,  built  of  concrete.  A  novelty 
was  an  imitation  rustic  bench  of  concrete;  every  detail  of 
a  rustic  birch  bench  had  been  followed  out,  and  it  was 
almost  impossible  to  tell  it  from  a  bench  of  birch  construc- 
tion. 

The  Paterson  Manufacturing  Company.  Montreal,  had 
on  view  three  samples  of  tarvia — one  for  road  construction, 
another  for  reinforcing  old  roads,  and  the  third  for  dust 
laying.  There  were  also  illuminated  transparencies  of  roads 
in  course  of  construction  and  finished,  on  which  tarvia  was 
used. 

The  Pedlar  People,  Limited,  had  some  of  their  widely- 
known   specialties   on   show.     Thus   there   was   material   for 


all-steel  buildings,  for  corrugated  iron  culverts,  and  Clinton 
electrically-welded  wire  used  in  the  Clinton  system  of  fire- 
proof construction  and  concrete  reinforcement,  which  has 
now  been  in  use  for  some  years. 

There  are  now  about  300  Troy  wagons  doing  service  in 
Montreal.  The  agents  in  the  city  are  McNally  &  Company, 
Limited,  who  had  on  view  one  of  these  dump  wagons.  Mr. 
H.  C.  Tattersall,  who  is  one  of  the  Troy  Waggon  Works 
Company's  special  representatives,  was  looking  after  their 
interests  at  the  show.  At  the  booth  there  were  many  photos 
of  the  company's  various  types  of  waggons. 

The  Dunn  Wire-Cut-Lug  Brick  Company,  Conneaut. 
Ohio,  were  showing  some  of  their  productions  and  photos 
of  roads  where  the  bricks  are  used.  This  company  are 
among  the  important  manufacturers  of  paving  brick  in  the 
United  States,  and  have  the  largest  continuous  kiln  in  th^ 
world;  with  the  additions  now  being  made  it  will  total  .i.'Mi) 
feet.  Several  Canadian  jobs  have  been  completed,  amongst 
them  being  one  in  Toronto.  The  Montreal  agents  are  the 
Stinson-Reeb  Builders'  Supply  Company,  and  the  Toronto 
agent  G.  W.  Essey.  The  brick  makes  a  firm  highway,  and 
allows  the  grout  to  get  down,  also  giving  a  smooth  surface. 
It  is  in  extensive  use  in  the  United  States. 

Alexander  Bremner.  Limited,  is  one  of  the  oldest  supply 
houses  in  Montreal.  The  products  exhibited  included  drain 
pipes,  contractors'  wheelbarrows,  cement  tools,  paving 
bricks,  etc. 

A  large  variety  of  samples  of  road-making  materials  was 
to  be  seen  at  the  booth  of  the  Elder  Ebano  Asphalt  Com- 
pany, Limited,  of  Montreal.  These  included  "Mexican 
Ebano,"  Mastic  asphalt,  rock  asphalt,  artificial  blocks  of  all 
shades,  granite,  "Danforth"  pink  stone,  bricks  of  all  colors, 
and  "Ebano   Asphalt." 

A  new  firm  to  the  Dominion  is  the  Decauville  Flexibli" 
.\rmour  of  Canada,  of  Montreal.  They  sell  a  patent  pro- 
tection for  dykes,  embankments,  etc.,  which  consists  of  a 
strong  network  of  cement  bricks,  with  two  holes  in  them. 
The  bricks  are  connected  together  by  wires  (made  of  steel 
for  fresh  water,  and  of  aluminium  for  salt  water)  by  means 
of  laying  keyboards  or  gauges  which  enable  the  workmen  to 
construct  the  network  making  up  the  armour.  The  com- 
pany had  on  show  samples  of  the  brick  and  'of  the  com- 
pleted network. 

Baker-Barron,  Incorporated,  are  manufacturers  of  road 
machinery,  including  "Strait's"  caterpillar  tractor,  the  20th 
century  sweeper,  20th  century  four-wheel  scraper  cyclone 
ditcher,  and  the  two-can  carrier.  Some  of  these  were  on 
show. 

Other  exhibitors  were  the  Thomas  Davidson  Manufac- 
turing Company,  Limited,  Montreal  (enamelled  steel  and 
lithographed  metal  signs,  street  names,  etc.);  the  Albion 
Motor  Car  Company  of  Canada  (a  gasoline  dumping  truck); 
Jones  &  Glassco  (Foden  Steam  Wagon);  Canada  Creosot- 
ing  Company.  Limited  (creosoted  wood  paving  blocks,  rail- 
road ties  and  bridge  trenches);  British  .American  Oil  Com- 
pany, Montreal  (petroleum  products,  asphaltic  road  oils); 
J.  I.  Case  Threshing  Machine  Company  (road  machinery); 
and   Imperial  Oil  Company   (road  oils  and  asphalt  binders) 

Through  the  courtesy  of  Mr.  W.  A.  McLean,  the  On- 
tario Government  exhibited  a  series  of  miniature  models, 
showing   the    development   of   road   building. 

During  the  evenings  representatives  of  some  of  the  ex- 
hibiting firms  gave  talks  on  their  various  products.  The 
speeches  were  made  the  more  interesting  by  means  of  mov- 
ing pictures  and  lantern  slides.  Mr.  Van  Scoyoc.  of  the 
Canada  Cement  Company;  Mr.  De  Wind,  of  the  Austin 
Manufacturing  Company;  and  Mr.  P.  P.  Sharpies,  general 
manager  for  the  United  States  and  Canada  of  the  Paterson 
Manufacturing  Company,  were  among  those  who  spoke. 
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Waterproofing  Problems 
Editor    Contract    Record: 

In  a  recent  issue  of  the  Contract  Record  (April  8),  1 
notice  an  interesting  article  on  VVaterprooling,  ny  Mr.  L.  G. 
Mauer.  In  his  article  Mr.  Mauer  recommends  mixing  a 
chemical  solution  with  cement  mortar.  1  shall  be  glad  if 
you  will  kindly  inform  me  what  this  chemical  is  and  where 
it  may  be  obtained. 

Yours  very  truly, 

A.  E.  CARTER. 

At  our  request  Mr.  W.  H.  Evans,  waterproofing  expert 
with  Messrs.  Dartnell,  Limited,  Montreal,  offers  the  follow- 
ing  solution: 

"In  making  concrete  block  the  cement  should  be  water- 
proofed before  it  is  added  to  the  sand,  or  other  aggregates 
according  to  the  waterproofing  manufacturer's  directions. 
Waterproofing  should  be  of  a  colloidal  nature  which  .will 
lubricate,  or  assemble  the  aggregate  into  one  dense  mass. 
The  cause  of  the  free  lime  appearing  on  the  surface  is  due 
to  uneven  cementation  caused  by  the  quick  evaporation  of 
water  before  the  cementation  process  is  complete.  The  col- 
loidal waterproofing  will  retain  a  certain  amount  of  excess 
water  in  the  mass  until  the  limes  existing  therein  are  thor- 
oughly fed.  Then  it  creates  by  the  evaporation  of  this  water 
a  chemical  action,  or  crystallization,  which  closes  all  pores 
or  fibrous  channels  which  otherwise  would  allow  the  free 
lime  to  be  drawn  to  the  surface  by  the  moving  air.  Besides, 
it  will  make  the  blocks  absolutely  waterproofed  and  imper- 
vious to  the  weather." 

Mr.  Evans  suggests  the  use  of  "Toxement"  and  informs 
us  that  this  material  is  now  being  used  on  a  concrete  foun- 
dation for  Messrs.  Canadian  Vickers,  Limited.  The  building 
is  on  the  St.  Lawrence  River  and  will  have  to  stand  an  eight- 
foot  head  pressure.  The  watertightneSs  of  the  building  is 
guaranteed  for  Cive  years — a  proof  of  the  faith  which  the 
proprietors  have  in  the  qualities  of  the  material. 


Personal  Mention 

Mr.  Robert  J.  Marshall  has  been  appointed  town  en- 
gineer of  Trenton,   Ont. 

Mr.  Frank  Barber,  consulting  engineer,  Toronto,  and 
Engineer  to  York  County,  has  been  engaged  as  township 
engineer   of    Etobicoke. 

Mr.  A.  R.  Moore,  resident  engineer.  Kettle  Valley  Rail- 
way, Kelowna,  B.C.,  has  become  an  associate  member  of  thu 
American   Society  of  Civil   Engineers. 

Mr.  \V.  W.  Smith,  assistant  engineer,  Grand  Trunk  Rail- 
way, Montreal,  Que.,  was  recently  elected  an  associate  mem- 
ber of  the  American  Society  of  Civil  Engineers. 

Mr.  McC.  P.  Blair,  city  engineer,  St.  Boniface,  Man.,  has 
been  transferred  from  the  associate  to  the  membership  sec- 
tion of  the  American  Society  of  Civil  Engineers. 

Mr.  F.  L.  Macpherson,  municipal  engineer,  Burnaby 
municipality,  Edmonds,  B.C.,  has  been  elected  an  associate 
member  of  the  American  Society  of  Civil  Engineers. 

Mr.  Wilfred  Brereton,  who  is  a  1903  graduate  of  the 
School  of  Practical  Science,  Toronto  University,  has  been 
appointed  City  Engineer  of  Winnipeg,  at  a  salary  of  $6,000 


a    year.      Mr.    Brereton    has    done    considerable    engineering 
work  in  Toronto  and  Hamilton  during  the  last  ten  years. 

Mr.  J.  E.  Pennybacker,  until  recently  secretary  of  the 
.American  Highway  Association,  has  rejoined  the  Office  of 
I'ublic  Roads  in  the  capacity  of  chief  of  the  division  of  road 
economics. 

Mr.  George  H.  Herrold,  Assistant  City  Engineer  of  St. 
Paul,  Minn.,  has  been  selected  to  represent  that  city  at  the  in- 
ternational conference  on  city  planning  to  be  held  in  To- 
ronto, Ont.,  on   May  25  to  27. 

Mr.  Leonard  Andrews,  M.  Inst.  C.  E.,  managing  dirtc 
lor  of  the  Canadian  British  Engineering  Company,  Limited, 
has  arrived  in  Winnipeg  from  England  to  succeed  as  Can- 
adian manager  Mr.  Reginald  Porter,  who  returns  to  Lon- 
don,  Eng.,  to   resume   the  management  there. 

Mr.  Chas.  G.  Toms  has  received  an  appointment  as 
general  manager  of  the  Toms  Contracting  Company,  Limit- 
ed, Toronto.  A  graduate  in  Civil  Engineering  of  the  Uni- 
versity of  Toronto,  Mr.  Toms  has  had  considerable  experi- 
ence in  construction  work,  mainly  in  concrete  and  building 
construction. 

Mr.  D.  H.  Mapes  has  been  appointed  Superintendent  of 
Building  Construction  for  the  Canadian  Pacific  Railway. 
according  to  an  announcement  from  the  head  office  of  the 
company  at  Montreal.  For  many  years  Mr.  Mapes  was 
vice-president  of  J.  V.  Schafer,  Jr.,  &  Company,  a  well- 
known  contracting  firm  of  New  York  City.  He  entered  the 
service  of  the  Canadian  Pacific  Railway  in  July,  1912,  as 
assistant  to  Mr.  F.  L.  EUingwood,  who  was  then  superin- 
tendent of  building  construction.  Mr.  Mapes'  appointment 
to   the  office  follows   Mr.   Ellingwood's   resignation. 

Mr.  J.  W.  Evans,  who  was  appointed  recently  as  City 
engineer  and  manager  of  waterworks,  street  and  sewer  de- 
partments, of  Belleville,  Ont.,  has  had  an  extensive  experi- 
ence in  railway  and  mining  engineering  work,  and  has  also 
served  as  town  engineer  for  Deseronto,  Ont.  He  was  form- 
erly chief  engineer  for  the  Bay  of  Quinte  Railway  Company, 
and  built  that  line  between  Deseronto  and  Napanee,  and  be- 
tween Tweed  and  Bannockburn.  He  also  built  the  extension 
of  the  Central  Ontario  Railway  between  Ormsby  and  Ban- 
croft. He  conducted  a  general  civil  and  mining  engineer- 
ing practice  at  Cobalt  from  1906  to  1909,  and  from  that  time 
up  to  April  20  of  this  year  was  connected  wltn  the  engineer- 
ing and  surveying  firm  of  Evans  &  Evans,  of  Belleville  and 
Thornton. 


At    Westmount   last   week   there   occurred   the   death    of 
Mr.  John   Laurie,   who   for  forty  years  was  connected   with 
the  engineering  firm   of  John   Laurie   &   Brothers  and   later, 
with    the   Laurie   Engine    Works.     Mr.    Laurie   was    born    in 
Montreal   over  eighty  years  ago. 


Mr.  John  Graham  Steacy,  a  railroad  contractor  of  con- 
tinental reputation,  died  at  Brockviile  on  May  8,  aged  77.  In 
early  life  Mr.  Steacy  was  associated  with  his  father  in  the 
erection  of  passenger  stations  and  engine  shops  along  the 
line  of  the  G.  T.  R.  He  was  senior  partner  in  the  firm  of 
J.  G.  Steacy  &  Company,  which  built  the  first  fifty  miles  of 
the  European  &  North  American  Railroad  running  out  of  St. 
John,  N.B.  He  also  had  important  contracts  on  several  rail- 
roads in   the  United  States. 


Senator  William  Gibson,  who  died  recently  at  Beams- 
ville,  Ont.,  was  for  over  twenty  years  in  charge  of  masonry 
construction  on  the  Grand  Trunk  system  in  Canada.  He  also 
took  an  important  part  in  bridge  construction,  having  super- 
vised the  building  of  the  approaches  and  portals  to  the  Sarnia 
tunnel,  and  the  Victoria  Jubilee  bridge  at  Montreal. 
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MAINLY    CONSTRUCTIONAL 

EAST  and   WEST  —  FROM   COAST  to  COAST 


EASTERN  CANADA 

A  new  storey  is  to  be  added  to  the  Montreal  City  Hall, 
and  the  offices  are  to  be  re-arranged.  The  engineers'  depart- 
ment is  to  have   new  quarters. 

Operations  for  constructing  a  highway  from  Sherbrooke, 
P.Q.,  to  the  boundary  line  have  been  commenced  by  O'Brien 
&  Doheny,  contractors,  Montreal. 

The  Toronto  Harbor  Commissioners  have  several  dredges 
in  operation  at  present  in  connection  with  the  extensive  har- 
bor improvements  for  which  several  contracts  have  already 
been  let. 

A  Trade'  and  Labor  Congress  is  to  be  held  at  St.  John, 
N.B.,  in  September.  About  350  delegates  will  attend  from 
diiTerent  parts,  including  representatives  from  Great  Britain 
and  the  United  States. 

A  bill  to  create  a  Water  Power  Commission,  consisting 
of  three  commissioners  and  a  secretary,  to  investigate  the 
possible  source  of  water  power  for  hydro  purposes  has  been 
entered  in  the  Nova  Scotia  legislature  by  Premier  Murray. 

There  is  a  good  deal  of  constructional  activity  in  Hamil- 
ton at  present.  Two  business  blocks  are  in  course  of  erection 
and  numerous  other  buildings  are  contemplated.  Street  im- 
provements are  also  to  be  pushed  forward,  notably  the  as- 
phalt paving  of   Balmoral  Avenue. 

The  city  of  Hamilton  has  another  industrial  concern  in 
the  newly-incorporated  National  Rubber  Company,  Limited. 
This  firm,  which  has  a  capital  of  $500,000,  will  manufacture 
all  kinds  of  rubber  goods.  The  local  men  interested  includ'; 
Dr.  George  Weing  and  Mr.  Frank  E.  Walker. 

The  Montreal  Board  of  Control  has  recommended  to  the 
city  council  the  construction  of  a  tunnel  under  the  Lachine 
Canal,  at  the  point  where  it  is  crossed  by  the  Wellington 
bridge.  This  is  said  to  be  the  only  means  of  relieving  the 
traffic  congestion  existing  in  the  Point  St.  Charles  section  of 
the  city. 

Mr.  G.  B.  Reynolds  has  removed  from  the  Coristine 
Building,  Montreal,  to  Guarantee  Building,  Beaver  Hall  Hill. 
Mr.  Reynolds  is  the  eastern  representative  of  the  Trussed 
Concrete  Steel  Company,  Trus-Con  Laboratories,  North- 
western Terra  Cotta  Company,  and  President  of  the  Ha<lrian 
Flooring  Company. 

Operations  on  the  filling  in  of  Ashbridge"s  Bay,  part  of 
the  undertaking  to  improve  the  Toronto  water  front,  have 
commenced  by  the  contractors,  the  Canadian  Stewart  Com- 
pany. This  particular  work  will  take  four  years  to  finish, 
and  about  14,000  piles  will  be  driven.  The  Harbor  Commis- 
sion system  of  pile  driving  will  be  the  use  of  a  powerful  blast 
of  air  forcing  the  piles  down,  while  the  Canadian  Stewart 
Company  will  use  a  battery  driver  which  will  place  four  pile; 
in  position  at  a  time. 

The  Public  Utilities  Commission  at  Montreal,  Que.,  has 
decided  that  the  city  conduit  plans  provide  for  insufficient 
ventilation  of  the  St.  Catharines  Street  section.  The  Com- 
mission's objection  will  be  laid  before  the  Electric  Service 
Commission.  It  was  announced  by  Mr.  J.  L.  Perron,  K.C., 
representing  the  Montreal  Public  Service  Company,  tha* 
$400,000   would   be   expended   by   the   city   on   laying   the   St. 


I  alharines  and   iileury   conduit,  and   that   the   dilfcrenl   cuni- 
panics  interested  would  spend  $600,000. 

.'Vt  Ottawa  a  construction  company  has  been  formed  to 
build  working  men's  houses  to  sell  on  the  easy-payment  sys- 
tem. The  company  will  have  a  capitalization  of  half-a-mil- 
lion  dollars.  It  is  intended  to  .manufacture  nearly  all  the 
building  materials  and  a  brick  plant  will  be  started  by  the 
new  firm  near  the  cement  works  in  Hull,  Que.  Negotia- 
tions have  been  completed  for  quarries  of  Nepean  sandston  ' 
and  ordinary  limestone  near  the  city.  Other  equipment  is  to 
include  a  lumber  department,  planing  mills,  and  cement 
block  plant. 

With  the  object  of  giving  additional  encouragement  to 
the  construction  of  dry  docks  in  Canada,  tlie  Uommion  par- 
liament passed  a  resolution  recently,  on  the  motion  of  Hon, 
Robert  Rogers,  providing  that  the  subsidy  payable  in  respect 
to  first-class  dry  docks,  under  Section  8  of  the  Dry  Docks 
Subsidy  Act,  be. increased  from  'syi  per  cent,  to  4  per  cent, 
per  annum  of  the  cost  of  works  to  be  carried  out  during  the 
next  thirty-five  years.  This  increased  percentage  is  deemed 
necessary  in  order  to  encourage  capitalists  to  invest  in  Cana- 
dian dry  dock  projects. 

An  International  Conference  on  City  Planning  will  be 
held  in  Toronto  from  May  35  to  27.  The  Ontario  capital 
has  the  distinction  of  being  the  first  Canadian  city  to  receive 
the  conference,  which  this  year  will  become  international  in 
scope  and  character.  A  grant  has  been  obtained  from  the 
Dominion  Government,  the  Ontario  government  and  the 
city  of  Toronto  also  contributing.  City  planning  is  thus  re- 
cognized to  be  of  national,  provincial  and  municipal  interest. 
An  address  will  be  given  by  H.R.H.  the  Duke  of  Connaught, 
who  will  open  the  Conference. 

The  sub-committee  of  the  Toronto  Board  of  Works  is 
considering  the  question  of  water  rates  in  the  city.  The  levy. 
of  a  special  tax  at  three  cents  a  foot  frontage  on  all  prop- 
erty in  the  city,  providing  a  fund  to  lay  water  mains,  is  one 
of  the  suggestions  put  forward  on  the  ground  that  the  mains 
should  be  laid  as  local  improvements.  There  are  about 
sixty  miles  of  Toronto  streets  without  water  mains,  and  the 
adoption  of  this  suggestion  would  mean  the  availability  of 
60.3,600  feet  of  frontage  for  taxation.  It  is  urged  in  opposi- 
tion of  the  frontage  tax  that  such  a  scheme  would  involve  a 
heavy  expenditure  in  certain  sections  of  the  city. 


WESTERN  CANADA 

The  Roman  Catholic  denomination  intends  to  erect  <> 
substantial  college  in  Regina,  Sask.,  and  work  on  the  struc- 
ture will  probably  be  commenced  during  the  present  year. 

The  city  of  Regina  has  decided  to  go  ahead  with  the 
building  of  a  police  statit)n  at  a  cost  of  $147,440.  The  con- 
tract has  been  let  to  the  Frid  Lewis  Company,  which  recent- 
ly opened  an  office  in  Regina. 

.Mr.  Horwood,  architect  of  the  new  block  to  be  erected 
at  Victoria,  B.C.,  for  the  Hudson's  Bay  Company,  visited 
the  centre  of  operations  recently  and  expressed  satisfaction 
with  the  progress  of  excavation.  The  substratutn  of  the  site 
has  proved  peculiar  in  formation,  and  delay  has  been  cause<i 
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by  unexpected  difficulty  in  reaching  rock  bottom  in  the  ex- 
cavation at  the  northwest  corner.  The  pouring  of  concrete 
will  commence  in  a  few  days.  Most  of  the  steel  is  already 
on  the  job. 

The  firm  of  Wettlaufer  Bros,  of  Toronto,  manufacturers 
of  concrete  mixers  and  other  heavy  machinery,  have  opened  a 
branch  in  Regina,  Sask.  They  have  secured  temporary 
(juarters  in  the  old  Monarch  Lumber  Company's  warehouse, 
but  will  shortly  erect  a  first-class  warehouse  of  their  own. 
The  branch  at  Regina  is  the  only  one  west  of  Winnipeg,  and 
will  control  all  the  business  in  Saskatchewan,  Alberta  and 
British  Columbia.     A.  E.  Hodgert  will  be  the  local  manager 

Word  has  been  received  from  London,  Eng.,  from  the 
emissaries  of  the  Burrard  Inlet  Tunnel  and  Bridge  Company, 
that  the  firm  of  Sir  John  Wolfe  Barry,  who  prepared  thi^ 
original  plans  under  an  agreement  to  have  the  inspection  of 
construction  of  the  bridge  across  the  Second  Narrows,  have 
agreed  to  relieve  the  company  from  the  contract.  This 
leaves  the  latter  free  to  accept  one  of  the  alternative  bids 
submitted  in  April  last.  Most  of  the  tenderers  declared  that 
as  good  a  bridge  could  be  constructed  for  a  much  sm£(ller 
sum  if  the  plans  were  altered  slightly. 

Considering  the  backward  conditions  of  1913,  the  pros- 
pects for  building  in  Regina,  Sask.,  this  year  are  exceptionally 
good.  Many  big  buildings  have  already  been  contracted  for, 
some  of  which  are  even  now  under  construction.  The  Grand 
Trunk  Pacific  Hotel  and  station  will  in  all  probability  be 
completed  during  the  present  year.  The  excavation  for  the 
hotel  was  completed  last  year,  and  the  footings  sunk,  so  that, 
everything  is  in  readiness  for  the  erection  of  the  building 
without  delay.  In  addition  to  the  building  work  the  city 
has  a  progromme  of  local  improvement  works  which  will  re- 
quire an  expenditure  of  well  over  $3,000,000,  classified  as  fol- 
lows:— Water  works,  $360,000;  water  main  extension,  $127,- 
752;  domestic  sewer  extensions,  $142,145;  storm  sewer  ex- 
tensions, $170;000;  sewage  disposal  works,  $61,520;  street 
railway  extensions,  $250,000;  pavement,  $452,946;  sidewalk-:. 
$65,000;   electric  light  and  power,  $404,000. 

The  Public  Works  Department  of  British  Columbia  is 
asking  bids  on  a  large  bridge  to  be  erected  over  the  Pitt 
River.  The  location  of  the  bridge  is  at  Port  Coquitlam, 
about  twenty  miles  east  of  Vancouver,  and  is  on  the  route 
of  the  Dewdney  Trunk  Road.  It  will  cross  the  Pitt  River 
about  one-fourth  of  a  mile  upstream  from  the  Canadian  Paci- 
fic Railway  Company's  bridge.  Borings  have  been  mado 
across  the  site,  which  show  that  for  a  depth  of  150  ft.  the 
ground  is  composed  of  very  light  clay  or  mud,  interspaced 
with  beds  of  gravel  or  sand.  The  greatest  depth  of  water  ai 
ordinary  low  tide  is  about  50  ft.  and  at  ordinary  high  tid« 
about  G  ft.  more.  The  substructure  will  consist  of  nine  con- 
crete piers,  all  of  which  will  have  concrete  shafts  resting  on 
timber  cribs,  but  the  two  outermost  piers  will  have  timber 
piling  in  addition.  At  both  ends  of  the  bridge  there  will  be 
timber  trestle  approaches,  540  ft.  in  length  at  the  west  end 
and  270  ft.  at  the  east  end.  The  guide  pier  for  the  swing 
span  will  be  of  timber  piling. 

The  superstructure  will  consist  of  seven  steel  spans.  The 
clear  width  of  roadway  on  the  bridge  will  be  16  ft.,  and  on  the 
trestle  approaches  24  ft.  The  swing  span  will  give  a  clea- 
opening  of  93  ft.  on  either  side  of  pivot  pier.  When  closed 
it  will  have  a  clearance  of  24  ft.  between  mean  high  water 
and  the  underside  of  truss.  The  deck  of  the  bridge  is  to  b- 
arranged  to  admit,  at  some  future  time,  of  laying  steel  rails 
for  electric  cars.  The  estimated  cost  of  the  completed  bridge 
is  $4.50,000.  The  contract  for  the  removal  of  the  steel  spans 
from  the  Canadian  Pacific  Railway  Company's  bridge,  whici> 
have  been  purchased  for  $70,000,  and  the  placing  of  them  on 
the  piers  of  the  highway  bridge,  has  already  been  let. 


Canadian  Railroad  Development 

Mr.  David  McNicholl,  vice-president  of  the  Canadian 
Pacific,  is  visiting  the  west  to  push  forward  work  on  the  con- 
struction of  the   Kettle  Valley  Railway  in   B.   C. 

At  Victoria,  B.C.,  about  4,000  men  are  at  work  on  the 
construction  of  the  Pacific  Great  Eastern  railroad,  accord- 
ing to  a  statement  made  a  few  days  ago  by  the  president  of 
that  railway,  Mr.  A.  W.  Stewart,  who  is  also  a  partner  in  the 
contracting  firm  of  Foley,  Welch  &  Stewart.  Recently  sev- 
eral further  contracts  were  awarded  for  the  construction  of 
different  sections  of  the  Pacific  Great  Eastern,  Messrs.  Hack- 
man  &  Moore  being  given  a  section  of  ten  nirles  between 
Kelly  Lake  and  Clinton.  Other  contractors  who  are  carry- 
ing out  additional  sections  include  Messrs.  Welch  &  Ken- 
nedy, Rankin  &  Kellett,  and  Madden  Bros. 

The  Dominion  Government  is  building  a  line  in  north- 
east Manitoba  from  the  Canadian  Northern  Railway  to  Port 
Nelson,  and  the  provincial  government  of  Manitoba  is  pro- 
posing a  line  north  from  Winnipeg  to  the  same  point.  The 
provincial  government  of  Ontario  proposes  to  extend  the 
Temiskaming  &  Northern  Ontario  Railway  to  James  Bay 
(the  southern  arm  of  Hudson  Bay),  with  a  terminal  at  the 
mouth  of  the  Moose  River,  at  the  southwest  corner  of  the 
bay.  The  Canadian  Pacific  Railway  is  said  to  be  contem- 
plating an  extension  of  its  Kippewa  branch  north  from  Kip- 
pewa,  Ont.,  to  James  Bay.  The  Temiskaming  &  Northern 
Ontario  Railway  already  extends  from  Toronto  to  Cochrane. 
Ont.,  on  the  Canadian  Transcontinental  Railway,  and  has 
had  investigations  made  as  to  conditions  for  establishing  rail 
and  water  terminals  at  Moose  Harbor,  the  mouth  of  the 
Moose  River. 


Publications  Received 

"Foundations  of   Bridges  and   Buildings,"   by   Henry 
S.  Jacoby,  Professor  of  Bridge  Engineering,  Cornell  Uni- 
versity, and  Roland  P.  Davis,  Professor  of  Structural  and 
Hydraulic  Engineering,  West  Virginia  University.     Pub- 
lished  by   the   McGraw-Hill    Book   Company,    Inc.,    New 
York  City.     Price  $5.00  net. 
The  authors  treat  in  a  systematic  manner  the  entire  sub- 
ject of  foundations  for  bridges  and  buildings,  confining  their 
observations    almost    exclusively    to    American    engineering 
practice.     Careful  attention  is  given  to  piles  and  pile-driving, 
the  matter  presented  in  this  connection  being  calculated  to  be 
particularly  helpful  to  the  young  engineer.     It  is  interesting 
to  note  a  chapter  on   pneumatic  caisson   practice  by   Mr.   T. 
Kennard  Thomson,  an  experienced  consulting  engineer  and  a 
graduate  of   the   University  of  Toronto,  now  in   practice   in 
New  York  City.    Mr.  Thomson's  experience  and  observations 
should  be  helpful  to  all  engineers  and  contractors  of  lesser 
experience.     There   are   three   chapters   on    Piers   and    Abut- 
ments.    The  book  contains  upwards  of  si.x  hundred  pages  and 
IS  profusely  illustrated.     The  headings  of  the  various  chapters 
are   as   follows:   Timber   Piles   and   Drivers,   Driving   Timber 
Piles,  Bearing  Power  of  Piles,  Concrete  Piles.  Metal  and  Sheet 
Piles,  Coffer-dams,  Box  and  Open  Caissons,  Pneumatic  Cais- 
sons  for   Bridges,   Pneumatic   Caissons    for    Buildings,   Pier 
Foundations  in  Open  Wells,  Ordinary  Bridge  Piers.  Cylinder 
and   Pivot   Piers,     Bridge    Abutments,     Spread     l-'oundations. 
Underpinning  Buildings.  Explorations  and  Unit  Loads,  Pneu- 
matic Caisson  Practice,  References  to  Engineering  Literature. 


The  keen  competition  between  brewing  companies  has 
brought  about  the  most  careful  study  of  every  structural  de- 
tail tending  to  improve  quality  or  reduce  the  cost  of  produc- 
tion. The  Home  Brewing  Company,  Newark,  has  made  a 
special  study  of  these  matters  and.  as  a  result,  has  placed  a 
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contract  with  the  H.  W.  Johns-Manville  Company,  of  New 
York  City,  for  the  insulation  of  those  departments  requiring 
the  most  accurate  regulation  of  temperature.  The  order  in- 
volves complete  insulation  with  J-M  Pure  Cork  Sheets.  These 
are  said  to  contain  more  '.'dead  air"  cells  than  any  other  in- 
sulation on  the  market.  They  are  non-absorbent,  never  rot 
or  crumble,  and  last  as  lon^  as  tlie  building  they  insulate. 


Development  of  the  Neponset  Wallboard 
Industry 

In  17'J5  George  bird,  founder  of  the  firm  of  Bird  &  Son, 
inaugurated  the  Neponset  wallboard  industry,  which  ever 
since  has  continued  in  the  hands  of  the  same  family.  Thi; 
is  believed  to  be  a  record  in  the  paper  and  felt  making  his- 
tory of  America.  From  modest  beginnings  there  has  grown 
the  present  extensive  organization  which  has  two  milh 
operating  in  Canada,  three  in  the  United  States,  besides 
warehouses  and  sales  offices  covering  both  countries  and 
agencies  in  all  parts  of  the  world.  The  daily  capacity  of  th.; 
mills  is  300,000  lbs.  of  paper,  600,000  sq.  ft.  of  roofing,  and 
800,000  sq.  ft.  of  waterproof  paper.  The  company  buy  their 
raw  materials  direct  from  home  and  foreign  markets,  anci 
manufacture  their  products  throughout  with  the  most  exact- 
ing system  of  tests,  which  latter  are  attended  to  by  special 
departments.  In  using  Neponset  products  for  building  pur- 
poses the  example  is  followed  of  many  large  railroad  sys- 
tems who  for  years  have  been  extensive  users  of  the  material, 
one  system  alone  taking   15,000,000  sq.   ft.   in   a  year. 

Neponset  wallboard,  the  Bird  substitute  for  laths  and 
plaster,  is  made  to  ensure  the  maximum  tensile  strength. 
To  eliminate  the  possibility  of  warping,  which  is  said  to  re- 
sult from  the  absorption  of  moisture  by  /4-'n-  fibre  boards, 
Neponset  wallboard  is  claimed  to  be  thoroughly  waterproof 
on  each  surface,  thus  preventing  moisture  from  getting  into 
the  board.  An  attractive  finish  is  added  to  the  surface;  in 
fact  it  is  made  in  three  different  finishes.  Neponset  wall- 
board  can  be  applied  immediately,  a  feature  which  commends 
it  as  an  efficient   substitute   for  laths  and   plaster. 

Neponset  prostate  roofing,  which  is  Neponset  Paroid 
plus  some  additional  treatment,  is  held  to  be  the  highest  de- 
velopment which   ready  roofings  have  ever  reached. 

In  addition  to  Neponset  roofings  and  Neponset  wall- 
board,  Bird  &  Son  are  also  manufacturers  of  floor  covering 
paints,  insulating  paper,  waterproof  building  papers,  fibre 
cases,  etc. 


The  Seattle,  Wash.,  Branch  of  the  H.  VV.  Johns-Manville 
Co.  was  recently  awarded  the  contract  for  supplying  cork 
sheets  for  the  Mainland  Ice  &  Cold  Storage  Company's  new 
plant  at  Varicouver,  B.C.  This  product,  which  is  known  as 
J-M  Pure  Cork  Sheets,  is  claimed  to  be  the  standard  material 
for  cold  storage  insulation.  The  process  of  making  these 
sheets  is  a  most  interesting  one  and  consists,  in  part,  of  com- 
pressing pieces  of  cork  in  moulds  at  a  temperature  of  iiOO  deg. 


We  have  just  received  from  the  Herbert  Morris  Crane 
&  Hoist  Company,  I^imited,  Toronto,  a  copy  of  their  new 
"Bulletin  B5,  which  is  devoted  entirely  to  the  various  types  of 
travelling  trolleys  made  by  the  firm.  These  trolleys  are  of 
many  patterns  and  run  either  on  a  flat-bar  track  or  on  the 
lower  flange  of  an  ordinary  steel  I-beam.  Some  are  prepared 
for  short  straight  runways,  while  others,  containing  suitable 
swivels,  are  flexible  in  a  horizontal  direction,  and  thus  per- 
mit of  the  use  of  curves  or  "bends"  in  the  track.  The  bul- 
letin contains  much  practical  information  of  immediate  in- 
terest to  all  users  of  this  kind  of  equipment.  The  illustra- 
tions, diagrams  and  tables  of  dimensions  and  prices  are  ar- 
ranged in  a  handy  form. 


Portable  Storage  System 

Concrete  contractors  and  road  builders  will  appreciate 
the  portable  storage  system  for  handling  cement,  sand,  gravel 
and  crushed  stone,  illustrated  herewith.  The  storage  and 
handling  of  these  materials  in  construction  work  frequently 
becomes  a  serious  problem. 

Cement  must  be  stored  in  a  house  or  under  cover  where 
it  will  not  be  damaged  by  the  weather.  The  sacks  must  be 
paid  for  by  the  contractor  who  is  allowed  a  pro  rata  amount 
for  the  sacks  returned  in  good  condition.  In  addition  to  the 
cost  of  opening  sacks,  there  is  usually  a  loss  through  injury 
and  the  additional  expense  of  cleaning,  bundling  up  and  trans- 
portation charges  back  to  the  manufacturer. 

Crushed  stone,  gravel  and  sand  can,  of  course,  be  piled 
up  on  the  ground.  This  means  placing  of  planks,  which  arc 
usually  no  good  afterwards,  or  else  a  certain  amount  of  loss 
due  to  the  material  working  into  the  ground.  Frequently, 
also,  there  is  more  or  less  bother  and  confusion  in  climbing 
over  these  piles  and  certainly  considerable  expense  in  putting 
into  the  piles  and  rehandling  to  get  material  to  the  mixer. 

By  using  the  Weller  portable  storage  system,  cement 
can  be  purchased  in  bulk,  thus  effecting  a  considerable  sav- 
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ing  in  original  cost  and  dispensing  entirely  with  the  cost  of 
opening,  cleaning  and  returning  sacks.  The  entire  carload 
of  cement  is  elevated  and  stored  in  the  cement  bin  which  is 
built  so  that  there  is  no  danger  of  damage  from  rain  or  other 
inclement  weather  conditions.  Likewise  the  other  materials 
are  stored  in  their  respective  bins,  each  having  a  capacity  of 
one  car  or  more,  and  then  spouted  to  the  mixer  as  required. 
For  batch  mixing,  a  certain  sized  measure  can  be  fitted  to  the 
various  chutes  or  the  material  can  be  spouted  into  the  batch 
hopper. 

For  continuous  mixing,  automatic  feeding  devices  can  be 
attached  to  the  spouts,  regulated  to  deliver  varying  amounts 
from  the  diflferent  bins  at  the  same  time.  By  this  arrange- 
ment, maximum  capacity  can  be  reached,  as  tfie  unloading 
from  cars  can  be  accomplished  at  the  most  convenient  time 
and  a  large  supply  of  material  is  constantly  on  hand  and 
available  by  simply  operating  a  lever. 

After  finishing  the  job.  the  equipment  can  be  taken  down, 
shipped  to  another  point  and  quickly  re-assembled.  The  ma- 
chinery can  be  operated  by  motor,  gas  or  steam  engine,  or  by 
any  other  available  power. 

These  storage  systems  can  be  built  entirely  of  steel,  of 
wood,  or  of  a  steel  frame  with  wood  bins.  The  design  and 
mechanical  equipment  are  the  product  of  The  Weller  Manu- 
facturing Company,  of  Chicago,  111. 
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The  American  Association  of  I'ortland  Cement 
Manufacturers  have  decided  to  hold  their  convention  in 
Montreal  next  September.  Mr.  F.  B.  Jones,  General 
Manager  of  the  Canada  Cement  Company,  who  attend- 
ed a  recent  meeting  of  the  Association  at  Philadelphia, 
states  that  the  cement  industry  on  the  other  side  of  the 
border  has  sufifered  little  from  the  business  depression. 
Cement  road  work  is  making  great  headway  and  over 
.^,000,000  bbls.  of  cement  will  go  into  country  road.? 
throughout  the  United  States  this  season.  Speaking  of 
Canadian  conditions,  Mr.  Jones  states  that  the  demand 
for  cement  in  this  country  has  been  well  maintained 
and  that  the  sales  last  month  were  on  a  par  with  those 
of  May,  1913. 


The   Functions  of  the   Engineering  Society 

THE  Engineering  Society  as  an  Influence  in  Edu- 
cation was  the  subject  of  an  address  by  Mr. 
Albert  Reichmann  before  the  Western  Society 
of  Engineers,  and  the  ob.servations  put  forward 
oiler  plenty  of  scope  for  editorial  discus.sion.  As  Mr. 
Reichmann  pointed  out,  the  training  that  an  engineer 
receives  at  a  university  is  so  broad  that  to  a  limited  de- 
gree it  enables  him  to  commence  the  practice  of  almost 
any  branch  of  his  profession.  But  so  very  broad  is  the 
field  of  engineering  and  so  keen  the  competition  in 
every  line  that  in  order  to  excel  an  engineer  must 
choose  a  comparatively  narrow  field  of  activity  in  order 
that  he  may  become  thoroughly  proficient  therein. 
The  progress  of  the  world  is  so  rapid,  the  held  of  hu- 
man achievement  so  complicated  that  a  man  must  be 
imusually  able  to  anywhere  near  keep  step  with  the 
onward  march  of  events. 

An  engineer,  therefore,  must  specialize  along  cer- 
tain lines  if  he  hopes  to  attain  success;  he  must  not 
(jnly  give  the  best  that  is  in  him  to  his  immediate  call- 
ing, but  he  must  also  study  and  observe  the  relation  of 
his  work  to  that  of  the  other  lines  which  have  a  bear- 
ing thereon.  For  instance:  the  expert  in  the  construc- 
tion and  maintenance  of  railroad  track  should  not  only 
master  the  subject  of  track  construction,  but  he  must 
also  watch  the  developments  that  are  taking  place  in 
the  motors  and  the  rolling  stock  which  pass  over  the 
road. 

We  have  a  notable  example  of  this  in  connection 
with  the  development  of  the  steam  engine.  After  it 
was  generally  believed  that  this  machine  had  attained 
its  maximum  efficiency  it  was  found  that  it  was  not 
suitable  for  generating  electricity,  and  as  a  result  the 
steam  turbine  was  evolved. 

It  is  very  evident,  therefore,  that  an  engineer  in 
order  to  be  successful  cannot  be  a  recluse.  He  must 
associate  with  his  fellow  engineers.  Now  he  can  best 
secure  such  association  through  the  technical  societies. 
The  meeting  of  engineers  under  conditions  where  all 
are  on  a  common  footing  fosters  a  spirit  of  kindly  co- 
operation and  helpfulness  which  binds  them  together 
and  makes  each  of  greater  usefulness  to  the  other.  It 
is  only  by  wide  co-operation  that  the  best  advancement 
can  be  made  in  engineering  science  and  achievement. 

As  in  the  legal  profession  the  decisions  of  the 
judges  are  entered  and  published,  thus  forming  a  basis 
of  precedent  for  future  use,  so  also  it  is  desirable  that 
records  of  important  engineering  work  should  be  pub 
lished  in  order  that  we  may  benefit  by  the  experience  of 
others.  Many  of  the  larger  engineering  undertakings 
are  the  result  of  the  co-operation  of  several  engineers 
who  are  proficient  in  their  respective  fields.  It  is,  of 
course,  customary  to  have  a  chief  engineer  at  the  head 
of  any  important  enterprise,  nevertheless  the  work 
which  he  supervises  is  usually  the  product  not  of  him- 
self alone  but  of  those  also  who  are  associated  with 
him.  It  frequently  happens  that  on  large  undertakings 
experts  in  various  lines  of  the  work  are  employed  and 
the  duty  of  the  chief  then  consists  in  determining  the 
general  scope  of  the  work,  the  special  features  being 
developed  by  these  experts  in  their  respective  lines. 
For  instance:  the  building  of  a  large  steel  plant  re- 
quires expert  metallurgical  engineers,  electrical  engi- 
neers, mechanical  engineers  and  structural  engineers. 
It  is  manifest  then  that  as  the  work  becomes  of  great 
magnitude,  it  is  most  important  that  accurate  records 
of  the  same  should  be  made  available.  These  records 
can  best  be  promulgated  through  the  proceedings  of 


704 


THE    CONTRACT     RECORD 


technical  societies.  Such  published  proceedings  find 
their  way  around  the  world. 

Technical  societies  also  afford  the  younger  engi- 
neers the  opportunity  of  securing  the  experiences  of 
older  engineers,  resulting  from  the  fact  that  they  are 
permitted  to  participate  on  an  even  footing  in  the  dis- 
cussion of  the  papers  presented. 

The  older  engineers  should  and  generally  do  take 
great  interest  in  the  work  of  the  student  engineers,  and 
the  latter  may  be  greatly  profited  thereby. 

The  influence  of  the  technical  society  and  its  value 
to  the  professional  engineer  is  probably  even  greater 
than  to  the  student.  The  practicing  engineer  is  no 
longer  under  the  guidance  of  professors  and  instructors 
and  his  opinions  and  development  of  ideas  must  be 
largely  molded  by  those  with  whom  he  associates. 

To  be  well  educated  involves  not  merely  the  mas- 
tery of  knowledge,  statistics  and  current  events,  but 


also  embodies  the  broadniindedness  which  can  see  the 
justice  and  good  sense  of  the  other  fellow's  opinions 
and  beliefs.  A  comprehensive  judgment  of  various 
views  and  solutions  is  only  possible  through  the  as- 
similation of  ideas  and  associations  such  as  an  engi- 
neering society  offers. 

In  the  technical  societies  the  various  steps  of  me- 
chanical development  are  depicted  both  from  the  prac- 
tical and  theoretical  standpoint.  They  afford  the  en- 
gineer an  opportunity  to  supplement  his  own  know- 
ledge by  the  experience  of  his  fellow  engineers.  They 
afford  him  the  opportunity  to  present  to  the  world 
what  lie  himself  has  accomplished  and  to  receive  cri- 
ticisms and  suggestions  from  his  fellow  men.  Re- 
sulting from  the  discussion  of  the  various  subjects 
which  are  presented  the  engineer  learns  to  appreciate 
the  benefits  of  co-operation,  by  means  of  which  both 
the  giver  and  receiver  are  greatly  benefitted. 


Engineering  Topics  in  the  Old  Land 

Conservatism  in  Great  Britain  and  its  Effect  in  Retard- 
ing   the    Progress    of    Sound    Municipal    Improvement 


By  the  London,  Eng.,  Correspondent  of  the 

THE  difference  between  conservatism  and  con- 
servation is  not  perhaps  at  once  apparent. 
Both  words  have  the  same  derivation,  and 
preservation  is  their  elementary  meaning;  but 
there  is  a  very  distinct  difference  between  them — a  dif- 
ference which  it  is  important  to  note.  Conservatism  is 
defined  in  the  dictionaries  as  "the  being  conservative 
of  what  is  established,"  conservation  as  "the  keeping 
of  a  thing  in  a  safe  or  entire  state,"  and  it  is  at  once 
clear  that  while  the  latter  is  a  good  attribute  the  form- 
er is  but  little  removed  from  a  bad  one.  The  word 
conservatism  should  have  no  place  in  an  engineer's 
vocabulary.  An  engineer  must  have  no  concern  with 
what  is  established  merely  because  it  is  established. 
Disestablishment  is  more  in  his  line,  for  his  work  is 
essentially  to  see  that  things  are  kept  in  a  safe  and  en- 
tire state.  Whoso  would  be  a  man  must  be  a  noncon- 
formist, says  Emerson,  and  the  greatest  engineering 
creations  of  the  world  have  .been  the  work  of  the  non- 
conformer,  the  man  in  whose  ears  the  old  shibboleths 
rang  false  and  who  was  unafraid  in  the  face  of  criti- 
cism and  opposition.  The  recent  plethora  of  papers 
and  articles  on  concrete  road  construction  must  be 
held  responsible  for  this  somewhat  lame  preamble,  but 
among  the  many  ways  in  which  the  English  engineer 
exhibits  his  conservatism  there  is  none  so  patent  as  his 
unreasoning  opposition  to  this  form  of  carriageway. 
Scratch  away  the  cuticle  of  an  engineer,  it  may  be  said, 
and  the  "cutis  vera"  will  not  be  reached  until  a  more  or 
less  tough  layer  of  conservative  sub-integument  has 
been  removed.  Some  such  layer  is  undoubtedly  neces- 
sary— if  only  as  a  depository  for  first  principles,  form- 
ulae, axioms,  fundamental  truths  and  so  on — but  the 
morfe  absorptive  and  porous  it  is  the  better  for  the  in- 
dividual, and,  incidentally,  for  his  cHents. 

Concrete  Roads 
Concrete  carriageways  are  practically  non-existent 
in  England;  anyway  the  writer  has  never  seen  one. 
Mention  such  a  form  of  construction    to    the    muni- 
cipal engineer  and  he  will  probably  say:  "Oh.  they're 
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no  good."  Ask  him  if  he  has  had  any  experience  of 
them,  if  in  fact  he  has  ever  seen  one,  and  he  will  re- 
ply: "No,  and  I  don't  want  to."  Pursue  the  matter, 
and  explain  to  him  that  quite  civilized  communities  in 
the  western  hemisphere  hold  them  in  high  estimation 
and  use  them  largely,  and  he  will  close  the  argument 
with  a  disparaging  remark  about  American  practice 
and  "we  don't  want  that  kind  of  thing  here.  It  may 
be  all  right  for  them" — the  final  word  embracing  in  a 
comprehensive  sneer  the  whole  of  the  peoples  of  the 
United  States  and  Canada.  In  a  recent  paper  dchvered 
before  the  Canadian  Society  of  Civil  Engineers,  cer- 
tain advantages  of  concrete  roads  were  set  forth.  It 
was  claimed  for  them  that  they  were  low  in  first  cost, 
averaging  only  about  10  per  cent,  more  than  water- 
bound  macadam,  that  they  were  easily  and  cheaply 
maintained,  that  they  were  dustless  and  sanitary,  and 
that  they  afforded  good  foothold  for  horses  and  due 
grip  for  motor  vehicles.  The  English  municipal  en- 
gineer will  have  none  of  it.  No  Canada  roads  for  him 
— no,  not  even  the  humblest  thoroughfares !  He  is 
adamant,  and,  it  must  be  confessed,  not  a  trifle  idiotic. 

Brick  Roads 

Having  never  seen  a  concrete  carriageway,  the 
writer  is  quite  as  open  to  conviction  that  any  such 
construction  must  prove  a  failure  as  that  it  has  proved 
a  success.  Mr.  Logan  Waller  Page  confessed  (in  a 
paper  read  before  the  Association  of  American  I'ort- 
land  Cement  Manufacturers,  of  all  people!)  that  he 
had  "never  yet  seen  a  road  built  of  Portland  cemeni 
concrete  that  he  considered  altogether  a  success." 
This  was  in  1910,  and  Mr.  Page  may  have  changed 
(or  at  least  modified)  his  views  since  then ;  but  the 
fact  remains  none  the  less  that  Mr.  Page  had  had  ex- 
perience of  concrete  roads  and  was  qualified  to  speak 
upon  them.  Brick  carriageway  pavements  lie  under 
practically  the  same  ban  in  England,  but  with  more 
reason,  inasmuch  as  they  have  been  tried  and  found 
wanting.  Their  maintenance  expenses  are  high  and 
they  are  said  to  be  execrable  for  the  cyclist,  while  the 
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heavy  motor  vehicle  with  iron-tyred  wheels,  or  even 
the  lumbering  steam  roller  (^despite  its  spreading  ol 
weight),  may  prove  "so  destructive  as  to  crush  {ov  at 
least  severely  damage)  every  brick  in  its  track." 
btill,  there  are  many  miles  of  brick  carriageways  in 
existence  which  admirably  answer  the  purpose  for 
which  they  were  laid,  and  there  is  scope  now  in  Eng- 
land for  the  conduct  of  a  series  of  real,  live  experi- 
ments. Bricks  are  used  largely  for  crossings  and 
channels  in  macadamized  roadways,  and  the  writer's 
experience  of  those  laid  for  these  purposes  has  been 
particularly  happy.  Leaving  aside  the  question  of 
brick  carriageways,  however,  there  can  surely  be  no 
earthly  reason — save  unreason — why  concrete  car- 
riageways should  not  be  accorded  a  fair,  full  and  ex- 
tended trial.  Failure  is  to  be  courted  almost  as  much 
as  success,  if  only  for  the  setting  to  rest  of  a  con- 
stantly recurring  problem,  and  failure  is  even  to  be 
courted  for  its  own  sake  as  the  bed-rock  of  experience. 

Reinforced  Concrete 

Reinforced  concrete  has  afforded  another  held  for 
the  display  of  British  conservatism,  and  it  was  scarce- 
ly an  edifying  experience  to  witness  the  delight  with 
which  the  engineering  forces  welcomed  the  inevitable 
failures  in  the  earlier  days  of  this  form  of  construc- 
tion. It  was  regarded  as  a  craze,  a  temporary  inno- 
vation, a  red  herring  across  the  true  and  only  road  to 
constructional  perfection.  But,  as  has  been  the  case 
almost  throughout  the  history  of  the  world,  commer- 
cial interests  predominated,  and  not  commercial  in- 
terests alone,  but  (shadow  of  the  Union  Jack)  inter- 
ests which  must  be  qualified  by  the  expression  "for- 
eign." The  English  engineer  did  not  take  it  lying 
down.  He  was  very  much  on  the  alert,  but  he  care- 
fully blindfolded  himself  and  stuffed  his  ears,  and  his 
protest  lacked  force.  Government  departments  were 
for  many  years  his  mainstay,  fighting  his  battle 
(against  foreign  foes)  tooth  and  nail,  by-law  and  reg- 
ulation. Even  when  certain  departments  had  been 
won  over  and  were  themselves  using  the  material — 
their  officials  having  at  last  managed  to  grasp  the 
principles  of  construction — outsiders  were  practically 
prohibited  from  doing  so.  But  foreign  persistence 
conquered  in  the  end;  and  the. time  is  not  far  distant 
when  by-laws  throughout  the  country  will  contain 
clauses  more  or  less  prohibitory.  Such  an  expression 
certainly  sounds  somewhat  of  an  anomaly,  but  in  con- 
servative communities  prohibFtion  is  synonymous  witii 
qualified  acceptance,  while  the  drawing  up  of  impos- 
sible regulations  marks  the  incipient  stages  of  abso- 
lutely untrammelled  freedom. 


The  Trade  and  Technical  Paper 

ONI'l  of  the  most  conspicuous  developments  in  the 
increasing  specialization  of    business    is    the 
rapid  rise  of  trade  and  technical  papers.    Time 
was  when  these  publications  occupied  the  low- 
est rung  of  the  publishing  ladder,  but  now  they  have 
begun  to  climb. 

The  civil  engitieer  of  our  grandfather's  day  was 
merely  a  surveyor  and  the  contractor  occupied  a  much 
lower  plane.  To-day  the  engineering  profession  has 
been  split  up  into  many  specialties  and  the  contractor 
plays  a  part  of  ever-increasing  importance.  This  de- 
velopment has  been  followed  by  the  growth  of  powerful 
engineering-contracting  periodicals  which  may  be  said 
to  be  pioneers  in  the  newer  and  better  trade  and  tech- 
nical journalism. 


In  the  field  of  business  there  has  been  the  same  in- 
creasing demand  for  special  knowledge.  While  reading 
and  studying  were  once  the-  avocations  of  a  business 
man,  they  are  now  a  necessary  part  of  his  day's  routine. 
He  has  ceased  to  read  merely,  for  amusement  or  to  in- 
crease his  personal  culture  and  has  turned  to  the  litera- 
ture of  trade. 

Engineering-contracting  has  problems  that  de- 
mands an  individual  organ  of  discussion.  In  catering 
to  this  need  the  technical-trade  paper  will  fill  a  high 
destiny  and  only  such  a  journal  as  places  editorial  sin- 
cerity above  all  other  considerations  will  survive. 


Purification  of  Water  by  Uhra- Violet  Rays' 

FREEDOM  from  turbidity  is  one  of  the  first  re- 
quirements for  a  water  which  is  to  be  steril- 
ized by  ultra-violet  rays.  When  any  suspend- 
ed matter  is  interposed  the  bastericidal  action 
cannot  occur,  for  the  microbe  is  in  the  shadow.  In 
most  cases  it  is  necessary  to  filter  the  water  before  sub- 
mitting it  to  the  action  of  the  lamps.  As  color  in  solu- 
tion will  absorb  ultra-violet  rays  to  a  certain  extent  it 
is  evidently  better  to  free  the  water  from  coloring  ma- 
terial before  submitting  it  to  the  rays. 

Sometimes  water  with  little  suspended  matter  may 
be  more  difficult  to  sterilize  than  water  with  far  more 
suspended  matter.  Suspensions  of  purely  mineral  na- 
ture which  do  not  enclose  any  microbes  and  to  which 
few  microbes  are  attached  handicap  the  sterilization  of 
the  water  very  much  less  than  suspended  particles  in 
similar  water  which  are  lieavily  covered  with  microbes 
and  particularly  so  if  microbes  are  enclosed  in  these 
particles,  because  it  is  then  most  likely  that  a  very 
long  and  repeated  exposure  to  the  rays  will  be  neces- 
sary to  penetrate  to  the  enclosed  germ  life.  If  the  sus- 
pended matter  is  of  smaller  size  than  the  germs,  like 
colloidal  clay,  it  acts  more  or  less  like  color  in  solu- 
tion, demanding  simply  some  more  illumination  than 
clear  water. 

From  the  economical  point  of  view  the  condition  in 
wliich  the  water  is  submitted  to  the  rays  is  evidently  of 
the  greatest  importance  for  the  ultra-violet  ray  steril- 
ization system.  Physically  ideal  water,  or  water  with- 
out suspended  matter,  turbidity  or  color  will  need 
very  little  power  in  ultra-violet  rays  to  become  sterile. 

Smaller  installations  are  being  equipped  usually 
with  paper  pad  filters.  In  large  plants,  naturally,  the 
filter  question  is  an  engineering  proposition,  as  is  the 
question  of  choice  between  mechanical  and  slow  sand 
filters.  It  seems  that  if  the  latter  are  chosen  they  can 
be  speeded  up  to  higher  rates  than  is  safe  for  biologi- 
cal filtration  alone  and  still  give  a  physically  pure 
enough  water  for  ultra-violet  ray  treatment.  At  the 
Luneville  plant  in  France  the  water  is  filtered  at  three 
times  the  rate  of  biological  filtration  for  that  particular 
kind  of  water.  In  other  plants  the  sand  filters  have 
been  speeded  up  to  10,000.000  gal.,  12.000,000  gal.  per 
acre  and  we  even  tried  with  fair  success  25,000.000  gal. 
per  acre  followed  by  ultra-violet  ray  treatment. 

Operating  Costs 

Operating  costs  will  vary  with  the  size  and  the 
running  hours  of  the  plant  and  the  coefficient  of  safety 
for  the  ultra-violet  ray  treatment.  According  to  the 
quality  of  the  water  it  is  expected  in  large  plants  which 
run  24  hours  that  the  current  consumption  will  vary 
between  30  and  125  kw.hr.  per  million  .gallons,  allow- 
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ing  for  a  large  safety  coeflficient.  The  labor  charges 
are  negligible,  as  the  apparatus  only  needs  an  occa- 
sional cleaning  and  starting  of  lamp.  Apart  from  this 
the  lamps  have  to  be  repaired  from  time  to  time. 
When  the  water  is  of  variable  physical  quality  one  will 
have  to  establish  the  plant  so  that  all  the  lamps  will  be 
running  during  the  period  of  least  transparent  water 
and  only  some  of  them  during  the  period  of  greatest 
transparency. 

If  reliance  is  placed  on  chemicals  to  disinfect  water, 
we  must  work  close  to  and  sometimes  even  over  the 


limit  of  the  amount  which  will  not  make  itself  objec- 
tionable by  producing  taste  and  odor  in  the  water. 
There  is  an  increasing  opposition  to  the  use  of  chemi- 
cals for  the  purification  of  water  supplies.  In  the  ultra- 
violet rays  we  have  a  system  where  we  may  choose 
our  safety  coefficient  as  high  as  we  like.  We  may 
overdose  our  sterilization  as  much  as  we  want  with- 
out creating  any  objectionable  features  in  the  water, 
like  taste  and  odor.  The  waterworks  engineer  has 
therefore  in  this  system  a  much  more  satisfactory 
weapon  against  pollution  than  he  ever  had  before. 


Representative  City  Planning  Conference 

Held  at  Toronto 


TWE  Sixth  National  Conference  on  City  Planning, 
the  first  of  its  kind  ever  held  in  Canada,  was 
opened  on  Monday,  May  25,  in  Convocation 
Hall,  Toronto  University,  by  His  Royal  High- 
ness the  Duke  of  Connaught.  The  congress,  which 
concluded  on  May  27,  was  one  of  the  most  successful 
on  record  and  the  delegates,  representing  74  cities  and 
towns  of  Canada  and  the  United  States,  of  whom  up- 
wards of  three  hundred  were  in  attendance  including  a 
number  from  Great  Britain,  will  carry  away  with  them 
many  practical  lessons  relating  to  the  scientific  and 
architectural  sides  of  city  planning  and  city  develop- 
ment. Exhibits  showing  plans  for  the  improvement  of 
many  cities  on  this  continent  and  abroad,  as  well  as  of 
the  work  which  has  already  been  accomplished  in  giv- 
ing effect  to  these  proposals,  were  conveniently  arrang- 
ed in  the  hall  at  the  rear  of  Convocation  Hall,  and  add- 
ed immeasurably  to  the  interest  and  value  of  the  con- 
ference. 

The  Duke  of  Connaught,  addressing  the  conference, 
paid  a  tribute  to  Toronto  in  stating  that  the  energy, 
good  taste  and  public  spirit  of  its  citizens  had  resulted 
in  the  construction  of  a  beautiful,  spacious  city.  He 
looked  upon  city  planning  as  among  the  most  pressing 
of  the  many  problems  confronting  the  public  men  of  our 
cities  in  Canada  to-day.  Having  alluded  to  the  evils 
that  resulted  in  European  countries  from  the  haphazard 
construction  and  planning  of  houses  and  streets.  His 
Royal  Highness  emphasized  that  with  such  lessons  be- 
fore us  it  would  be  nothing  short  of  a  national  disaster 
if  a  similar  state  of  things  were  allowed  to  develop  in 
Canada.  The  problem  was  one  which  admitted  of  no 
delay.  He  concluded  by  emphasizing  the  need  for  pro- 
viding ample  park  and  playg'round  space,  the  creation 
of  main  arteries  of  communication  in  cities,  and  the  se- 
curing of  adequate  housing  conditions  for  an  increasing- 
urban  population. 

Hon.  Geo.  McAneny,  President  of  the  Board  of 
Aldermen,  New  York  City,  in  thanking  his  Royal  High- 
ness on  behalf  of  the  conference,  said  that  the  city 
planner  of  to-day  was  working  out  the  great  problems 
that  had  to  do  with  the  betterment  of  the  social  con- 
ditions of  the  people  in  cities.  He  congratulated  the 
Duke  of  Connaught  on  the  part  played  by  the  British 
nation,  the  inspiration  for  the  work  on  the  American 
continent  having  come  from  England.  Speaking  of  the 
wild  growth  of  many  cities,  he  instanced  the  case  of 
New  York  where  they  were  spending  millions  to-day 
on  connections  which  might  have  been  foreseen. 

After  the  opening  ceremony  the  members  were  en 


tertained  at  luncheon  in  the  School  of  Science  build- 
ing, Toronto  University,  by  the  Ontario  government. 
The  delegates  were  welcomed  by  Dr.  J.  W.  S.  McCul- 
lough,  Provincial  Officer  of  Health,  and  Mr.  Nelson  B. 
Lewis,  Chief  Engineer  of  the  Board  of  Estimates  and 
Apportionment,  New  York,  suitably  replied. 

The  business  sessions  of  the  convention  were  open- 
ed at  2.30  p.m.,  Hon.  Geo.  McAneny,  President  Board 
of  Aldermen,  New  York  City,  presiding.  The  dele 
gates  were  formally  welcomed  by  Hon.  Clifford  Sifton, 
chairman  of  the  Conservation  Commission  of  Canada, 
who  reviewed  the  growth  of  the  city  planning  idea. 
Canada  had  paid  little  attention  to  the  problem  of 
building  for  the  future,  and  it  was  only  about  three 
years  ago  that  a  general  awakening  had  been  witness- 
ed and  a  practical  effort  made  to  cope  with  the  condi- 
tions which  had  grown  up  through  neglect.  Various 
organizations  had  set  themselves  to  the  solution  of  the 
difficulty.  The  Toronto  Harbor  Board  had  an  import 
ant  scheme  that  no  doubt  would  afford  much  relief  in 
the  future.  He  emphasized  the  necessity  of  a  compre- 
hensive town  planning  act  for  the  Dominion.  Rational 
city  planning  would  do  much  to  cure  their  present  un- 
satisfactory conditions,  and  the  real  problem  which 
faced  the  intellect  of  the  twentieth  century  was  whether 
we  are  big  enough  to  grapple  with  present  evils.  Mr. 
Frederick  L.  Olmstead,  chairman  of  the  executive  com- 
mittee, replied,  after  which  the  greetings  of  the  British 
Town  Planning  Institute  were  conveyed  by  Mr.  Thos. 
Adams,  London,  Eng. 

Mr.  Robt.  S.  Gourlay,  Toronto  Harbor  Commission, 
gave  an  address  on  "Basic  Principles  of  Waterfront 
Development  as  Illustrated  by  the  Plans  of  the  Toron- 
to Harbor  Commissioners."  He  referred  to  the  pro- 
jected deep  waterway  scheme  for  Toronto  and  the  pro- 
posal to  reclaim  the  marsh  lands  and  make  them  pro- 
ductive by  turning  them  into  factory  sites.  The  paper 
gave  rise  to  much  discussion,  taken  part  in  by  repre- 
sentatives of  Harbor  Commissions  of  Canada  and  the 
United  States. 

The  evening  session  was  opened  at  8  p.m.  with  an 
address  on  "Certain  Aspects  of  Municipal  Financing 
and  City  Planning,"  by  Mr.  Andrew  W.  Crawford,  of 
Philadelphia,  who  spoke  upon  certain  aspects  of  the 
subject  and  laid  down  the  principle  that  no  municipal- 
ity should  issue  bonds  unless  the  object  were  reason 
ably  adequate  for  the  subsequent  needs  of  the  com- 
munity. 

The  subject  of  "British  Loans  in  Canada"  was  intro- 
duced by  Mr.  G.  Trafford  Hewitt,  London.  Eng.,  who 
alluded  to  the  lack  of  control  over  municipal  expendi- 
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ture  in  Canada,  and  expressed  the  opinion  that  the  Do- 
minion required  a  board  equivalent  to  the  Local  Gov- 
ernment Board  of  Great  Britain,  to  administer  the 
municipal  financial  affairs  in  order  that  confidence 
might  be  re-established  in  Canadian  investments.  Hon. 
Geo.  Langley,  Minister  of  Municipal  Affairs  for  Sas- 
katchewan, pointed  out  that  such  a  board  was  actually 
in  existence  in  Saskatchewan. 

Mr.  G.  T.  Hewitt  addressed  the  conference  on  "Can- 
ada as  a  Field  for  the  Garden  City  Movement,"  describ- 
ing the  different  types  of  garden  cities  in  England,  and 
lauding  the  enterprise  in  that  direction  which  is  being 
commenced  in  Nova  Scotia,  the  first  organization  of  its 
kind  in  Canada. 

Tuesday's  Sitting 

The  third  conference  session  was  opened  at  10  a.m. 
un  Tuesday  in  a  paper  delivered  by  Mr.  Lawrence  Veil- 
ler,  Secretary  and  Director  of  the  National  Housing 
Association  of  New  York,  who  declared  that  Canada 
was  five  years  ahead  of  the  United  States  in  controlling 
residential  districts  and  in  the  types  of  buildings  erect 
ed  in. certain  areas.  The  first  step  along  this  lihe  was 
taken  in  the  United  States  in  1909,  when  Los  Angeles 
passed  an  ordinance  prohibiting  objectionable  indus-, 
tries  in  certain  parts  of  the  city,  but  the  movement  had 
already  been  under  way  for  five  years  in  Canada,  under 
the  authority  of  the  Ontario  legislature.  Those  taking 
part  in  the  discussion  included  Mr.  Alfred  Bettman, 
Cincinnatti,  and  Mr.  Frank  B.  Williams,  of  New  York. 
Mr.  Williams  said  that  in  the  administration  of  cities 
principles  must  as  a  general  rule  be  applied,  not  to  the 
construction  of  a  new  city  but  to  the  development  of 
an  old  one. 

The  session  concluded  at  noon  and  the  members, 
having  been  photographed,  journeyed  to  the  water- 
front, where  they  were  entertained  at  luncheon  by  the 
Harbor  Commissioners. 

Canadian  Town  Planning 

The  evening  session  was  resumed  by  Dr.  Charles 
Hodgetts,  Medical  Advisor  to  the  Conservation  Com- 
mission of  Canada,  who  presented  the  draft  of  a  Can- 
adian Town  Planning  Act  for  discussion.  The  draft 
bill  provides  that  the  act  shall  be  administered  under  a 
Department  of  Municipal  Affairs  by  a  town-planning 
board  consisting  of  a  controller,  who  shall  be  the  per- 
manent paid  executive  official,  skilled  in  town-planning, 
and  chairman  of  the  board.  Every  municipal  authority 
is  empowered  under  the  act  to  erect  a  local  housing 
and  town-planning  board,  and  to  appoint  a  housing  and 
town-planning  commissioner  who  shall  be  the  executive 
officer  of  the  local  board. 

During  an  interesting  discussion  which  followed, 
criticism  was  offered  to  the  scheme,  mainly  on  the 
ground  of  possible  friction  occurring  between  local 
boards  and  city  councils. 

Wednesday's  Session 

The  concluding  day  was  taken  up  with  a  discussion 
of  rapid  transit  and  transportation  questions,  initiated 
by  Mr.  J.  V.  Davies,  consulting  engineer,  Brooklyn 
Rapid  Transit  Company,  whose  theme  was  "Provision 
for  future  rapid  transit:  subway,  elevated  or  open 
cut,  and  their  influence  on  city  planning."  The  es^ 
sential  for  rapid  transit  was  the  radial  street  running 
•outward  from  the  commercial  centre,  unless  the  traffic 
was  placed  underground.  Comparing  the  costs  of  vari- 
ous systems  of  rapid  transit,  based  upon  the  cost  of 
trolley  service  in  open  country,  he  said  that  for  every 


$25,000  spent  on  such  a  simple  system  the  trolleys  and 
streets  cost  twice  as  much ;  underground  trolleys  and 
streets  twice  to  five  times  as  much ;  elevated  railroads, 
five  times  as  much ;  open-cut  railways,  nine  to  ten 
times  as  much;  masonry  viaducts,  twelve  to  thirteen 
times  as  much ;  subways  in  open  country,  sixteen  times 
as  much ;  subways  in  city  streets,  forty-seven  times  as 
much ;  and  tube  tunnels,  one  hundred  times  as  much. 

Mr.  John  A.  McCollum,  Assistant  Engineer,  Board 
of  Estimate  and  Apportionment,  New  York  City,  said 
that  the  motor  vehicle  as  a  general  transportation  agent 
would  surely  be  tried  in  this  country.  The  two  distin- 
guishing characteristics  of  the  motor  'bus  advantage 
over  other  service  transportation  were — flexibility  of 
movement,  and  flexibility  of  route.  Mr.  McAneny, 
New  York,  said  that  in  New  York  they  had  added  as  a 
corrollary  to  the  extension  of  their  transit  system  the 
proper  regulation  of  height  of  their  buildings.  Mr. 
Thos.  Adams,  London,  Eng.,  an  authority  on  town 
planning  in  Great  Britain,  said  that  transportation 
should  be  based  on  proper  town  planning.  Mr.  E.  P. 
Goodrich,  consulting  engineer.  New  York  City,  ex- 
pressed the  opinion  that  the  motor  'bus  operated  more 
rapidly  than  the  trolley  car,  which  was  a  material  point 
in  determining  the  kind  of  vehicle  which  should  be 
operated. 

The  members  of  the  conference  were  the  guests  of 
the  city  of  Toronto  at  luncheon,  a  feature  of  which  was 
three-minute  talks  by  representatives  of  cities  and  city 
planning  commissions  of  Canada  and  the  United  States. 

At  the  afternoon  session  Mr.  Henry  V.  Hubbard, 
Assistant  Professor  of  Landscape  Architecture,  Har- 
vard University,  addressed  the  conference  on  the  sub- 
ject of  playgrounds  and  recreation  facilities  in  .Ameri- 
can cities.  An  interesting  discussion  followed,  which 
was  taken  part  in  by  Lt.-Col.  Anderson,  of  Ottawa,  Mr. 
Lawson,  of  Vancouver,  and  several  others. 

The  appointment  of  the  executive  committee  for 
1914-15  took  place  in  the  afternoon,  the  members  select- 
ed including  the  following:  Dr.  Chas.  Hodgetts,  Ot- 
tawa ;  Mr.  J.  P.  Hynes,  architect,  Toronto ;  Mr.  E.  P. 
Goodrich,  Consulting  Engineer,  Borough  of  Manhat- 
tan ;  Mr.  Geo.  S.  Webster,  Chief  Engineer.  Philadel- 
phia; Mr.  Edward  H.  Bennett,  architect,  Chicago;  Mr. 
Geo.  B.  Ford,  architect.  New  York  City ;  and  Mr.  John 
Nolan,  landscape  architect,  Cambridge,  Mass.  Messrs. 
S.  Morley  Wickett  and  A.  J.  Anderson,  Toronto,  are 
amongst  those  appointed  on  the  General  Committee. 

Invitations  for  next  year's  conference  were  received 
from  San  Francisco,  Cincinnatti,  Baltimore,  and  De- 
troit, and  the  matter  of  selection  was  referred  to  the 
Executive  Committee. 
Proposed  National  Municipal  Association  of  Canada 

The  Canadian  delegates  met  on  Wednesday  after- 
noon to  discuss  the  advisability  of  forming  a  National 
Municipal  Association  of  Canada.  The  idea  met  with 
general  approval  and  a  resolution  was  adopted  request- 
ing the  Commission  of  Conservation  to  create  a  special 
Bureau  of  City  Planning  as  a  central  body,  to  co-oper- 
ate with  provincial  or  other  housing  or  town-planning 
organizations.  ■ 

The  Conference  closed  with  a  dinner  on  Wednesday 
night,,  at  which  the  members  were  the  guests  of  the 
Conservation  Commission. 


A  contract  for  the  erection  of  the  new  telephone  building 
in  Medicine  Hat  has  been  awarded  to  Messrs.  Hotson, 
Leader  &  Goode  of  that  city.  An  automatic  telephone  sys- 
tem will  be  installed. 
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The    Nature    and    Utility    of    Building    and 

Ornamental    Stones 


IN  tlie  following  pages  we  illustrate  a  number  of 
noteworthy  Toronto  buildings  which  stand  as  a 
monument  to  the  enduring  qualities  of  natural 
stone.  The  article  has  been  prepared  in  compli- 
ance with  requests  for  such  data  made  from  time  to 
time  and  the  material  is  abstracted  from  a  brochure 
issued  recently  by  the  Journeymen  Stonecutters'  Asso- 
ciation. It  is  hoped  that  the  notes,  as  abstracted,  will 
be  found  to  embody  helpful  suggestions. 

INDIANA  LIMESTONE 

The  prominence  which  Indiana  stone  has  achieved 
is  due  to  the  possession  of  three  ideal  qualities  in  a 
building  stone — light,  beautiful  color;  great  strength 
and  endurance ;  and  adaptability  to  ornamental  forms 
at  small  expense.  The  ease  with  which  it  is  quarried 
and  the  facility  and  certainty  with  which  the  hewers 
and  carvers  can  work  out  designs  upon  it,  reduce  the 


Household  Science  Building,  Queen's  Parle,  Toronto.    Indiana  limestone. 

cost  of  producing  the  stone  and  prepaimg  it  for  the 
walls  of  a  building  to  a  very  reasonable  figure.  Granite 
and  marble  begin  to  be  costly  while  they  are  being 
taken  out  of  the  earth,  and  when  they  cone  to  the 
stone-cutter  to  be  dressed  their  hardness  and  brittle- 
ness  still  further  increase  their  cost.  Brownstone  and 
sandstone  are  produced  witli  comparative  cheapness, 
as  they  lie  in  the  quarry  in  strata  and  are  easily  broken 
out;  but  they  are  hard,  brittle  and  difficult  to  carve, 
and  the  cost  of  cutting  and  dressing  them,  while  not  so 
great  as  granite  and  marble,  is  still  very  high.  Oolitic 
limestone,  on  the  contrary,  is  not  an  expensive  ma 
terial  at  any  point  from  production  to  .setting  in  the 
wal'.s.  It  therefore  enables  the  architect  to  carry  out 
the  most  artistic  designs  as  well  in  modest  dwellings 
as  in  more  pretentious  buildings,  such  as  churches,  of- 
fice and  public  buildings,  the  element  of  excessive  cost 
being  eliminated  without  sacrificing  anything  that  is 
proper  for  useful  and  enduring  construction.  These 
qualities  have  rendered  the  stone  universally  popular, 
and  the  peculiar  light  and  cheerful  gray  of  Indiana 
stone  has  therefore  become  a  marked  feature  of  the 


churches,  residences,  office  buildings  and  large  struc- 
tures of  American  cities. 

Resemblartce  to  Portland  Stone 
Indiana  stone  has  not  had  the  benefit  of  many  years' 
trial  to  test  its  endurance,  although  some  of  it  was 
used  as  early  as  1850,  and  is  still  unimpaired.  But 
oolitic  limestone  has  been  thoroughly  tested  elsewhere. 
The  other  great  deposit  of  this  stone  was  found  in 
Portland,  England,  and  was  used  entirely  in  the  con- 
struction of  Westminster  Abbey,  St.  Paul's  Cathedral, 
the  old  city  wall  of  London,  and  many  churches  and 
buildings  erected  in  the  time  of  Queen  Anne.  Indiana 
stone  and  the  Portland  stone  are  of  the  same  geological 
age  and  quality  and  are  almost  identical  in  composi- 
tion. Indiana  stone  is  the  superior,  however,  owing 
to  the\lesser  quantity  of  oxide  of  iron  and  magnesia 
which  it  contains  and  its  consequent  gain  in  being  more 

nearly  a  pure  carbonate  of  lime 
— a  purity  rarely,  if  ever,  sur- 
passed, and  scarcely  equalled  in 
tlie  \v().-ld.  Its  superiority  i^ 
further  increa.'^ed  by  the  fact 
that  it  is  more  than  fiftj'  per 
cent,  less  porous  than  the  Port- 
land stone,  the  ratio  being  1  in 
20  for  the  latter  against  1  in  42 
for  Indiana  stone.  Each  of 
these  stones  possesses  the  ex- 
cellent quality  of  never  crack- 
ing or  scaling,  due  to  the  fact 
that  they  are  pure  limestones 
and  are  not  affected  by  gase:; 
existing  in  the  air. 
GEOLOGICAL  REPORTS 
The  following  extracts  from 
the  reports  of  independent 
scientific  men,  give  briefly  some 
information  in  regard  to  the 
geological  character  of  the 
stone : 

Report  of  Prof.  M.  Thompson, 
State  Geologist  of  Indiana 
The  rock  is  an  element  of  the  St.  Louis  group, 
showing  itself  in  a  massive,  evenly  bedded  stratum  of 
homogeneous  limestone  of  a  whitish  gray  color.  Upon 
careful  examination  with  the  glass  its  grain  seems  to  be 
infinitesimal  shells  and  shell  fragments,  all  bound  to- 
gether by  a  firm  and  even  setting  of  lime  carbonate. 
No  art  of  man  could  construct  a  mass  at  once  so  firm, 
even  and  workable  and  at  the  same  time  so  elastic  and 
strong.  The  stone  comes  from  the  quarry  soft,  tough 
and  easily  cut.  In  a  short  time  it  hardens,  so  that  it 
rings  with  a  musical  note  (like  that  of  a  steel  bar)  when 
struck  with  a  hammer.  A  bar  four  feet  in  length  and 
two  inches  square  may  be  bent  so  as  to  deflect  greatly, 
and  when  released  will  spring  back  to  a  right  line  with 
the  promptness  and  energy  of  highly  tempered  steel. 
Upon  being  broken,  the  stone  parts  with  a  smooth  di- 
rect fracture,  showing  a  surprising  evenness  and  con- 
tinuity of  texture,  with  no  trace  whatever  of  lamina- 
tions, seams  or  changes  of  structure. 

Geologically,  the  oolitic  limestone  is  very  interest- 
ing and  its  existence  is  by  no  means  a  problem  easy  of 
solution.    The  more  it  is  studied,  however,  the  more  it 
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appears  to  be  the  result  of  cal- 
careous sediment  deposited  at 
the  bottom  of  a  deep  trough  in 
an  otherwise  shallow  sea.  The 
shells  of  which  the  greater  por- 
tion of  the  rock  is  composed 
are,  as  a  rule,  much  smaller 
than  the  smallest  ordinary  pin- 
head ;  indeed,  barely  distin- 
guishable under  the  most  favor- 
able circumstances  by  the  un- 
aided eye.  These  minute  shells 
are  cemented  together  with  a 
cement  composed  of  fine  frag- 
ment dust  of  other  shells,  and 
an  intermediate  setting  of  pure 
lime  carbonate,  which  renders 
the  whole  mass  perfectly  homo- 
geneous, elastic  and  resonant. 
Report  of  Prof.  John  Collett, 
State  Geologist  of  Indiana 
By  far  the  most  beautiful  and 
valuable  stone  for  architectural 
purposes  is  the  oolitic  limestone, 
inexhaustible,    as    it    lies    in 


Knox  Church,  Spadina  Avenue,  Toronto.     Indiana  Hmestone. 


The  supply  is  simply 
massive  strata  of  from 
twenty  to  seventy  feet  thick  over  a  large  area. 

These  strata  are  homogeneous,  equally  strong  in 
vertical,  diagonal  or  horizontal  sections.  The  stone 
comes  from  the  quarry  so  soft  as  to  be  readily  worked 
by  saw,  chisel  or  planing  machine,  while  on  exposure 
it  hardens  to  a  strength  of  from  10,000  to  12,000  pounds 
to  the  square  inch — a  strength  amply  sufficient  to  sus- 
tain the  weight  of  the  largest  structure  in  the  world. 
It  is  of  almost  unprecedented  purity,  containing  an 
average  over  the  magnesian  limestones,  as  it  is  not  af- 
fected by  decay  in  an  atmosphere  charged  with  the 
gases  of  burning  stone  coal.  In  natural  outcrop  it  pre- 
sents bold,  perpendicular  faces  to  the  elerrfents,  show- 
ing every  scratch  and  mark,  unaffected  after  the  ex- 
posure of  thousands  of  years,  as  no  other  stone  or  rock 
does. 

It  is  quarried  by  steam  channelers,  which  carve  it 
out  in  prisms  of  6  x  10,  50  or  100  feet  long,  putting  to 
shame  the  boasted  prodigies  of  Egyptian  story  and  ef- 
fort. It  is  then  rapidly  sawed  into  blocks  and  dimen- 
sion forms,  and  steam  planers 
carve  and  mould  it  like  clay  or 
wood  and  more  accurately  than 
mallet  and  chisel.  It  is  now  fit 
to  be  carved  into  the  finest  kind 
of  sculptured  and  ornamenta; 
forms. 

Ready  for  the  mason  or  sculp- 
tor, it  is  alive  and  resonant, 
answering  with  a  clear  metallic 
ring  each  touch  or  blow.  This 
resonance  is  an  excellent  test 
of  the  perfect  unity  of  its  par- 
ticles, and  as  a  result  it  is  high 
ly  elastic,  bending  under  pres- 
sure and  rebounding  to  place 
•when  reheved  from  it.  This 
elasticity  enables  Indiana  ooli- 
tic limestone  to  adapt  itself 
without  cleavage  or  disintegra- 
tion to  our  changeable  climate, 
where  material  will  be  frequent- 
ly subject  to  a  change  of  from 
twenty  to  sixty  degrees  of  tem- 


perature in  a  few  hours,  as  in  large  buildings  the  out- 
side will  be  subject  to  a  temperature  of  twenty-five 
degrees  below  zero  in  winter,  or  120  degrees  above  in 
the  summer,  while  the  inside  wall  will  remain  at  sixty 
or  seventy  degrees — a  difTerence  of  fifty  or  eighty  de- 
grees in  the  extremities  of  the  same  stone — with  their 
accompanying  effects  in  expansion  or  contraction. 
The  strains  of  heat  and  frost  will  tear  down  buildings 
and  sides  of  mountains  with  their  great  expansive 
forces,  and  even  steel  and  iron  will  give  way  before 
them.  Here,  then,  is  represented  to  the  builder  and 
architect  a  new  and  wonderful  element  in  an  elastic 
stone,  a  potent  quality  which  when  united  with  its 
other  sterling  excellences  of  strength  and  beauty, 
makes  Indiana  limestone  the  best  in  the  world  for  ex- 
posed work  in  localities  subject  to  great  changes. 

Crushing  and  Fire  Tests 

A  test  made  by  the  United  States  Government  gives 
the  crushing  strength  of  Indiana  stone  at  about  135,000 
pounds  to  the  square  foot.  That  this  enables  it  to  sus- 
tain an  enormous  weight  is  shown  by  the  following 
table  of  maximum  weights  borne  by  the  piers  and  ma- 


Re&idence,  Crescent  Road,  Toronto.    Indiana  limestone. 
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St.  Pauls  Church,  hloor  Street  East,  Toronto.     Indiana  hmesto 


sonry  of  well  known  structures :  Piers  of  St.  Peter's, 
Rome,  33,000  lbs.  sq.  ft. ;  piers  of  St.  Paul's,  London, 
39,000  lbs.  sq.  ft. ;  piers  of  Brooklyn  Bridge,  57,000  lbs. 
sq.  ft.;  granite  masonry  of  Washington  Monument, 
45,000  lbs.  sq.  ft.;  reliable  sustaining  weight  Indiana 
Stone,  135,000  lbs.  sq.  ft. 

Fire  tests  show  conclusively  that  the  oolitic  stone 
is  fireproof  up  to  the  point  of  calcination  or  turning 
into  quicklime,  in  which  respect  it  is  superior  to  the 
average  building  stone,  as  far  as  shown  by  published 
tests.  While  a  few  building  stones  will  withstand  un- 
injured a  temperature  above  the  calcination  point  of 
lime,  the  greater  number  will  be  destroyed  at  a  tem- 
l)erature  below  that  point. 

The   Indiana   Quarries   Company,   Indiana,   recom- 


mend, in  setting  Indiana  Stone,  the  use  of  a  mortar 
made  of  one  part  lime  and  three  parts  sharp,  clean 
sand,  both  for  the  stone  and  for  the  Ijrick  backing.  It 
is  not  safe  to  use  mortar  for  the  stone  and  cement  for 
the  backing.  Like  granite  and  marble,  Indiana  stone 
is  subject  to  stains  from  the  penetrating  acids  in  ce- 
ment, and  for  that  reason  lime  mortar  should  be  used. 
These  suggestions  are  based  on  the  latest  experience 
of  builders  who  have  used  cement  in  connection  with 
Indiana  stone. 

In  the  specifications  for  the  city  buildings  in  St. 
John's  Park,  New  York,  the  architects,  Messrs.  Carrere 
&  Hastings,  instructed  ".-Ml  this  material  (In- 
diana stone)  to  be  set  in  mortar  of  one  part  limeputty 
and  three  parts  clean,  sharp  sand."     Where  the  build- 
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Residence.  Walmer  Road,  Toronto 


Indiana  Limestone. 


ing  laws  do  not  compel  the  use  of  cement,  it  is  believed 
that  the  most  satisfactory  method  is  to  set  both  the 
stone  and  the  brick  backing  in  a  mortar  made  in  ac- 
cordance with  Carrere  &  Hastings'  specifications  given 
above. 

Indiana  stone  is  found  in  two  colors — buff,  or  light 
gray,  and  blue.  The  buflf  is  the  more  generally  known 
and  is  produced  in  the  greatest  quantity.  The  blue 
comes  from  the  bottom  ledges  and  the  amount  in  sight 
is  always  comparatively  limited.  It  consequently  takes 
a  slightly  higher  price  than  the  bufY,  but  in  all  respects 
the  two  stones  are  of  equal  quality  and  texture.  The 
"Hoosier  light  blue"  is  believed  to  be  the  most  beauti- 
ful variety  of  the  stone  ever  produced,  fading  on  ex- 
posure to  a  soft,  harmonious  gray. 

This  particular  stone  lends  itself  admirably  to  the 


con.struction  of  public  buildings,  factories,  warehouses 
and  residences,  and  it  can  be  obtained  in  any  quantity 
and  dimension.  As  well  as  being  suitable  for  the  pur- 
pose of  expressing  artistic  design,  it  appeals  to  the 
business  man  because  of  its  cheapness  and  durable 
construction. 

OHIO  SANDSTONE 

The  fitness  of  stone  for  structural  purposes  can  be 
determined  approximately  by  examining  a  fresh  frac- 
ture. It  should  be  bright,  clean  and  sharp,  without 
loose  grains,  and  free  from  any  dull,  earthy  appearance. 

Tests  of  the  strength  of  blocks  of  stone  are  useful 
only  in  comparing  different  stones,  and  give  no  idea  of 
the  strength  of  structures  built  of  such  stone,  or  of  the 
crushing  strength  of  stone  in  large  masses  on  its  natur- 
al bed.     The  crushing  resistance  per  square  inch  of 
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Lieutenant-Governor's  New  Residence  at  Rosedale,  Toronto.     Ohio  sandstone. 
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Bank  of  Montreal,  Yonge  and  Front  Streets,  Toronto.    Oliio  sandstone. 
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New  Veterinary  College,  Toronto.    Attractive  use  u(  Ohiu  sandstum. 
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compressed  surface  increases  .  approximately  in  the 
ratio  of  the  cube  roots  of  the  sides  of  the  respective 
cubes. 

The  durabiht}'  f)f  sandstone  varies  with  both  their 
l>hysical  and  chemical  com|)osition.  Gr«at  differences 
may  exist  in  the  durability  of  stones  of  the  same  kind, 
presenting  little  difference  in  appearance. 

When  nearly  pure  .silica,  and  well  cemented,  sand- 
stones are  as  resistant  to  weather  as  granite,  and  very 
much  less  afTected  by  the  action  of  fire.  Taken  as  a 
whole,  they  may  be  regarded  as  among  the  most  dur- 
able of  building  materials.  When  first  taken  from  the 
quarry,  being  saturated  with  (juarry  water  (a  weak  so-, 
lution  of  silica),  they  are  frequently  very  soft,  but  on 


highest  relief  and  retain  its  clean-cut  outlines  through 
generations  of  time  and  exposure.  It  is  cheap  and 
easily  cut.  As  well  as  being  adapted  to  distinctive  art. 
it  finds  a  customer  in  the  residential  builder,  l)ecause  of 
the  uniformity  of  its  strata  and  layers.  These  factors 
make  it  possible  to  sjdit  in  any  dimension  vvitli  a  mini- 
mum amount  of  labor,  thus  making  it  possible  to  con- 
struct at  a  very  low  estimate.  It  possesses  a  remark- 
able degree  of  elasticity,  and  is  noted  for  the  fineness  of 
its  texture,  which  enables  the  cutter  to  express  in  his 
workmanship  both  accuracy  and  precision. 

This  stone  also  possesses  twci  distinctive  colors, 
generally  known  as  buff  Amherst  and  Grey  Canyon. 
These  characteristics  are  considered  very  important  by 


St.  James'  Cathedral,  King  Street  East,  Toronto.    Ohio  sandstone.  , 

exposure   become   harder  by   the   precipitation   of   the 
soluble  silica  contained  in  them. 

The  stone  derived  from  the  Gray  "Canyon"  and 
Berea  quarries  is  a  member  of  the  lower  carbonifer- 
ous series,  and  is  the  most  valuable  geological  forma- 
tion in  this  country.  It  is  homogeneous  in  texture  and 
composed  of  nearly  pure  silica.  These  stones  are  a 
light  blue-grey  color,  very  resistant  to  fire  and  weather- 
ing, and,  on  the  whole,  are  the  best  and  handsomest 
building  stones  known. 

Decoration  and  Utility 

The  utility  and  decorative  value  of  the  Ohio  Sand- 
stones has  proljably  outrivalled  any  other  sandstone 
as  a  suitable  material  for  building  construction.  The 
lirmness  and  homogeneous  character  of  this  stone  ren- 
der it  exceedingly  well  adapted  for  ornamentation. 
The  most  elaborate  design  can    be    executed    in    the 


Doorway,  Central  Building,  University  of  Toronto.    Ohio  sandstone. 

architects,  as  aiding  them  in  design,  "both  for  interior 
and  exterior  decoration." 

CONNECTICUT  BROWNSTONE 
This  stone  is  quarried  at  Portland,  Connecticut,  and 
has  been  used  in  the  construction  of  many  of  the  best 
buildings  in  the  United  States  and  Canada,  btith  for 
general  utility  in  buildings  and  for  monumental  works. 
Its  color  is  a  rich  dark  brown,  not  imlike  those  (|uar- 
ried  in  Nova  Sct)tia  and  .\ew  l>runsvvick.  It  is  abso- 
lutely free  from  clay,  marl  or  gravel,  which  weather 
out  on  exposure  to  the  atmosphere  or  cause  fractures 
in  working,  and  if  laid  upon  its  natural  bed  it  is  calcu- 
lated to  withstand  the  ravages  of  time  and  weather  for 
many  generations. 

Many  noted  buildings  in  the  States  date  so  far  back 
that  they  have  become  landmarks  in  history.  In  this 
particular  mention  might  be  made  of  the  Connecticut 
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F'arltament  Buildings,  (North  Entrance)  Toronto.    Sackville  sandstone. 


State  House  at  Hartford,  which  was  built  in  the  year 
1794.  Connecticut  Brown  Stone  has  stood  not  only  the 
test  of  time  and  weather,  but  also  of  fire. '  The  Flood 
residence,  on  Nob  Hill,  San  Francisco,  demonstrated 
during-  the  earthquake,  and  the  fire  which  followed,  the 
remarkable  power  if  this  stone  to  resist  the  ravages  of 


fire,  in  so  far  as  it  is  still  a  remarkable  building,  and 
shows  but  little  sign  of  deterioration. 

PORTAGE  BROWN  SANDSTONE 

The  characteristics  of  Portage  Sandstone  are  very 
similar  to  Connecticut  stone,  both  in  color  and  chemi- 


Confederation  Life  liuilding,  Kiclimond  Street,  Toronto. 
Portage  sandstone. 


Toronto  City  Hall. 
Sackville  and  Credit  Valley  sandstone. 
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cal  constitution.  This  is  a  stcMic  possessing  a  very  tine 
texture  and  depth  of  color.  If  the  reader  vvil!  take  the 
trouble  to  examine  the  Yonj^e  Street  entrance  to  the 
Confederation  Life  Buildinj^  (Toronto),  and  the  twist 
ed  columns  on  Richmond  .Street,  it  will  leave  no  room 
for  doui)t  regarding  the  possibility  of  expressing  there- 
in artistic  design.  It  fulfils  the  desired  qualifications  of 
beauty,  strength  and  durability — the  requisites  of  a 
good  sound  building  material. 

MIRAMICHI  SANDSTONE 
New  Brunswick 
The  Miramichi  Sandstone  is  unicpie  in  its  forma- 
tion, and  the  irregularity  of  its  lines,  combined  with  its 
bull  color,  invite  the  claim  of  its  being  select.  It  pre- 
sents a  very  fine  texture,  thus  suggesting  the  possibility 
of  inscribing  high   and   expressive   art,   i<    ttniffitiu    in 


color,  weathers  well,  and  is  not  susceptil)le  to  discolor- 
ation. Its  color  is  pleasing  to  the  eye,  and  it  maintains 
its  clean-cut  outlines  through  generations  of  time  and 
exposure. 

NEW  BRUNSWICK  BROWNSTONE 
Sackville 
The  most  noted  and  extensively  used  Sandstone  of 
New  Brunswick  is  known  as  "Sackville,"  the  isolated 
formation  of  rock  deposited  at  Sackville  during  the 
new  red  stone  period,  so  graphically  described  by  Daw- 
son, the  noted  geologist,  as  being  imique  and  very  dif- 
ferent from  any  other  dejxisit  in  the  j)ro\ince.  The 
formation  is  in  horizontal  beds,  from  2  feet  to  9  feel 
thick,  and  is  uniform  both  in  ccjlor  and  cpialit)',  which 
lenders  it  a  very  usefid  material  for  building  and  archi- 
tectural designs.     It  blends  with  the  mlnr  of  brick,  is 
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strong  and  durable,  as  well  as  being  one  of  the  cheap- 
est cutting  stones  on  the  market.  During  the  past  few- 
years  tiiere  has  been  a  great  expansion  in  this  particu- 
lar stone  area. 

ONTARIO  SANDSTONES 
Grey  Medina  Sandstone 

Grey  Medina  sandstone,  is  the  finest  building  stone 
at  present  produced  from  the  sedimentary  rocks  of  On- 
tario. \'\'l]ile  minor  variations,  such  as  greater  or  less 
development  of  "reed,"  slight  diiTerence  in  hardness, 
color  and  brilliancy,  are  to  be  noted,  tlie  general  char- 
acter of  the  grey  Medina  may  be  inferred  from  the  fol- 
lowing description.  The  general  color  of  the  stone  is 
mottled  grey.  In  places  it  is  quite  uni.form.  l)ut  tine 
horizontal  lines,  representing  the  bedding  planes,  may 


I  m^ui  -« 


Limestones  of  Southern  Ontario 
The  province  is  rich  in  limestones  of  various  kinds, 
some  of  them  well  adapted  to  building  purposes,  others 
particularly  suited  to  heavy  construction,  and  others 
which  find  a  use  in  a  great  many  ways  outside  the 
scope  of  this  report.  East  of  the  Archaean  axis,  build 
ing  stone  is  obtained  from  the  Beekmantown,  the 
Chazy,  the  IMack  River,  and  the  Trenton  formations. 
West  of  the  axis  the  chief  formations  yielding  good 
stone  are  the  Black  River,  the  Trenton,  the  Niagara, 
the  Guelph,  the  Onondaga,  and  the  Hamilton.  The 
stone  from  each  of  these  formations,  while  presenting 
many  variations  from  place  to  place,  is  characterized 
by  certain  features  which  make  its  recognition  compar- 
atively easy.  In  the  summaries  appended  to  the  de- 
scriptions of  the  different  areas  will  be  found  a  general 
statement  as  to  the  character  of  the  stone. 

St.  Mary's  Area — Onondaga  Formation 

The  physical  pr()|)erties  are  as  follows: — 

.Specific  gravity 2.709 

Weight  per  cubic  foot,  lbs 167.51;; 

Pore  space,  per  cent 0.92 

Katio  of  absorption,  per  cent 0.34 

Cocflicient  of  saturation    .72 

Crushing  strength,  11)S.  per  square  inch 18242. 

Crushing  strength   after   freezing,  lbs.   per  square 

inch 20194. 


CoAfederation  Life  Building,  Yonge  Street,  Toronto. e  Portage  sandstone. 

be  observed  in  most  of  the  stone,  particularly  after 
weathering  for  a  short  time.  On  treatment  with  car- 
bonic acid  in  water,  the  color  is  not  materially  afifected. 
Under  the  micro.scope  the  quartz  grains  have  an 
average  diameter  of  less  than  one-eighth  of  a  mm. 
There  is,  however,  a  large  number  of  very  fine  grains 
scattered  between  the  larger  ones.  Considerable  feld- 
spar in  a  partly  decomposed  condition  is  present,  as 
well  as  several  other  minerals  in  very  small  amount. 
The  cement,  which  is  largely  of  a  calcareous  charac- 
ter, is  quite  evident,  but  interstitial  pores  are  not  to  be 
seen  with  distinctness,  despite  the  high  percentage  of 

pore  space.  .    . 

In  respon.se  to  a  request,  we  herewith  ai)pend  a  brie  I 

summary  of  the  limestones  of  Ontario  with  information 

as  to  their  physical  capacity  and  chemical  constitution. 


Loss  on  freezing,  per  cent 0.015 

Loss    on    treatment    with    carljonic    acid,    c.c.    per 

square  inch  per  hour 0.3221 

Transverse  strength,  ll)s.  per  square  inch 3474. 

Chiselling  factor 5.5 

No  inclusion  or  large  fossils  detract  from  the  value 
and  it  must  be  regarded  as  a  very  desirable  stone. 

An  analysis  from  one  of  the  upper  beds  is  as  fol- 
lows: — 

Water 0.14 

Silica 2.:!;; 

I'\>rric  oxide 0.8S 

Alumina 0.17 

Calcium  carbonate 94.24 

Magnesium  carbonate 2.1') 

Queenston  Area — Niagara  Formation 

This  limestone  is  distinctly  l)luish  in  color,  but  on 
weathering  it  looses  the  blue  and  assumes  a  i)leasing 
grey. 

Specific  gravity 2.789 

Weight   per  cubic   foot,   lbs lt)2.015 

Pore  space,  per  cent t>.92 

Katio  of  absorption,  per  cent 2.67 

Permeability,  c.c.  per  square  inch  per  hour 5. 

Coefficient  of  saturation 0.32 

Crushing  strength,  lbs.  per  square  inch 18691. 

Crushing  strength   after  freezing,  lbs.  per  square 

inch    12689. 

Loss  on  freezing,  per  cent 0.092 

Loss  on  treatment  with  carbonic  acid,  grams  per 

square   inch    0.0581 

Transverse  strength,  lbs.  per  square  inch    2361 . 

Chiselling  factor 4.6 

Analysis:  H.  A.  Leverin.  Mines  Branch  laboratory: 

Insoluble  matter 

I-'errous  oxide 

Ferric  oxide  and  alumina 

Calcium  carbonate 

Magnesium  carbonate 

Sulphur 


1.12 

.90 

.60 

72.37 

24.12 

.064 
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Marmora  Area — Trenton  Formation 

Specific  gravity 2.723 

Weight  per  cubic  foot,  lbs 169.827 

Pore  space,  per  cent   ...    0.066 

Ratio  of  absorption,  per  cent 00.024 

Crushing  strength,  lbs.,  per  square  inch,  37705  (the 
highest  result  for  any  stone  referred  to  herein). 

Most  of  the  beds  of  this  quarry  produce  a  building 
stone  of  a  hard  and  durable  character  in  sizes  conveni- 
ent for  handling.  The  marketable  output  varies  from 
5  to  14  inches  in  thickness  and  is  practically  inexhaus- 
tible. The  stone  splits  easily  along  the  bedding,  and  at 
right  angles  to  that  direction  breaks  with  a  clean  frac- 
ture, so  that  rectangular  blocks  are  easily  prepared. 
For  rock  face  work  the  stone  is  highly  desirable,  but  a.s 
it  is  somewhat  brittle  and  is  possessed  of  a  strong  con- 
choidal  fracture  it  does  not  chisel  easily.  Dressed  work 
is  liable  to  be  marred  by  the  flaking  ofif  of  shell-like 
chips  unless  great  care  is  taken  in  the  operation. 

Mountain  Area — Peekmanton  Formation 
On  weathering,  the  stone  becomes  still  darker  and 
assumes  a  minutely  punctuate  appearance.  Treatment 
with  carbonic  acid  produces  the  same  eflfect,  but  not  to 
such  a  marked  degree.  Microscopically,  the  stone  is 
composed  of  a  mass  of  small  crystals  of  dolomite  aver- 
aging about  %  mm.  in  diameter.  Scattered  larger  cry- 
stals are  seen  throughout  the  finer  grained  base.  Open 
interspaces  are  very  apparent ;  these  seem  to  ramify 
and  to  run  irregularly  through  the  stone. 

The  physical  properties  are  as  follows : — 

Specific  gravity 2.836 

Weight  per  cubic  foot,   lbs 151.38 

Porosity,  per  cent 12.607 

Ratio  of  absorption,  per  cent   ...    . ; 5.09 

Coefficient  of  saturation 0.3 

Permeability,  c.c.  per  square  inch  per  hour 13 .  12 

Crushing  strength,  lbs.  per  square  inch 15588. 

Crushing  strength   after  freezing,  lbs.  per  square 

inch 13280. 

Loss  on  freezing,  per  cent 0.081 

Loss  on  treatment  with  carbonic  acid,  grams  per 

square  inch 0.01223 

Transverse  strength,  lbs.  per  square  inch 1130. 

Chiselling  factor 5.4 

Chemical  Analysis: — 

Insoluble  matter 1.08 

Ferrous  oxide '. .76 

Ferric  oxide  and  alumina .66 

Calcium  carbonate 55 . 53 

Magnesium  carbonate 42.14 

Sulphur 0 .  29 

Pembroke  Area — Chasy  Formation 
In  structure  the  stone  is  exceedingly  fine  grained 
and  shows  distinctly  its  composition  of  substances  of 
different  chemical  nature. 

The  physical  properties  are  as  follows : — 

Specific  gravity 2.776 

Weight  per  cubic  foot,  lbs 171.628 

Pore  space,  per  cent 0.936 

Ratio  of  absorption,  per  cent 0.340 

Permeability — not  determined 

Coefficient  of  saturation — not  determined 

Crushing  strength,   lbs.   per   square   inch    22706. 

Crushing  strength  after  freezing,  lbs.  per  square 

inch 24500 . 

Loss  on  freezing,  per  cent 0.028 

Loss  on  treatment  with  carbonic  acid,  grams  per 

square  inch i 0.112 


Transverse  strength,  lbs.  per  square  inch 2441.    . 

Chiselling  factor 5.2 

This  stone  is  compact,  fine  grained  and  easily  chisel- 
led. It  has  a  strong  tendency  to  split  along  the  strati- 
fication and  to  chip  out  under  the  chisel.  The  color 
and  weathering  qualities  are  not  of  high  character,  al- 
though the  strength  appears  to  increase  under  the 
freezing  test. 

The  following  analysis  indicates  the  chemical  char- 
acter of  the  stone  : — 

Carbonate  of  lime 83.96 

Carbonate  of  magnesia 9.29 

Carbonate  of  iron 0.69 

Insoluble 6.06 

Longford  Area — Black  River  Formation 

On  weathering,  this  stone  becomes  very  white  with 
fine  dark  lines. 

Specific  gravity 2.701 

Weight  per  cubic   foot,   lbs 167.85 

Pore  space,  per  cent 0.408 

Ratio  of  absorption,  per  cent 0.152 

Coefficient  of  saturation 0.96 

Crushing  strength,  lbs.  per  square  inch 25000. 

Crushing  strength  after  freezing,  lbs.  per  square 

square   inch    19723. 

Loss  on  freezing,  grams  per  square  inch 0.0049 

Loss  on  treatment  with  carbonic  acid,  grams  per 

square  inch 0.189 

Transverse  strength,  lbs.  per  square  inch 2324. 

Chiselling  factor  (somewhat  doubtful  as  the  stone 

broke  and  shattered) 4.86 

Miller  gives  the  following  analyses : — 

Bed  Probably 

Corresponding  Top  rotten         Yellow 
t«  No.  152.  Bed.  Bed. 

Lime 53.42 

Magnesia .72 

Carbonate  dioxide 42.68 

Ferric  oxide .62 

Alumina 

Sulphur  trioxide .17 

Alkalies 05 

Silica 

Insoluble  residue 2.78 

Loss  on  ignition 

Water   ... 72 

Sulphuric  acid 

Gait  Area — Guelph  Formation 

Specific  gravity 2.837 

Weight  per  cubic  foot,  lbs 151.17 

Pore  space,  per  cent 14.62 

Ratio  of  absorption,  per  cent 6.05 

Permeability,  c.c.  per  square  inch  per  hour 155.1 

Coefficient  of  saturation 0.48 

Crushing  strength,  lbs.  per  square  inch 10990. 

Crushing  strength  after  freezing,  lbs.  per  square 

inch 9801. 

Loss  on  freezing,  per  cent 0.232 

Loss  on  treatment  with  carbonic  acid,  grams  per 

square  inch  0.0148 

Transverse  strength,  lbs.  per  square  inch 817. 

Chiselling  factor 6.8 

It  will  be  observed  that  this  stone  has  a  rather  low 
crushing  and  transverse  strength  and  a  high  porosity. 
The  ease  with  which  it  may  be  carved  is  indicated  by 
the  high  chiselling  factor  of  6.8. 

Fossiliferous  limestone  is  specially  adapted  for 
standing  enormous  strain,  and  has  been  extensively 
used  for  piers  of  bridges. 
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Proportioning    Concrete   Aggregate' 

Diagrams     for    Obtaining    Proportions    of    Cement,    Sand    and 
Crushed  Rock  or  Gravel  to  Make  a  Maximum  Density  Concrete 


DIAGRAM  No.  1  is  for  determining  the  percent- 
ages by  weight  of  different  sized  sand,  crush- 
e;d  rock  or  gravel,  so  that  an  aggregate  mix- 
ed according  to  these  percentages  will  have 
the  smallest  per  cent,  of  voids  possible  or,  in  other 
words,  be  of  maximum  density.  These  curves  arc 
based  on  the  ellipse-tangent  theory  as  explained  by 
Taylor  and  Thompson. 

The  percentages  of  the  various  sized  materials  de- 
pend on  the  maximum  size  of  crushed  rock  or  gravel 
used  and  the  mesh  of  the  screens  that  represent  the 
limiting  sizes  of  the  various  parts  of  the  aggregate. 

The  method  of  using  this  diagram  is  as  follows : 

First,  when  sand  and  only  one  class  of  gravel  or 
broken  stone  are  to  be  used. 
Example : 
Material.  Size. 

Sand  Passes  %-inch  and  remains  on  0. 

Gravel         Passes  3-inch  and  remains  on  34-inch. 

Find  where  the  "sieve  opening,"  which  is  the  divi^ 
sion  line  between  the  maximum  size  of  sand  and  the 
minimum  size  of  gravel,  intersects  the  proper  "maxi- 
mum size  of  rock"  line.  For  the  example  given  the 
^-inch  sieve  opening  line  intersects  the  3-inch  maxi- 
mum size  of  rock  line  at  A,  Diagram  No.  1.  A  hori- 
zontal line  through  the  point  A  to  B  will  give  the  per 
cent,  by  weight  of  sand  required — 34  per  cent,  in  this 
case.  100  per  cent,  minus  34  per  cent,  equals  66  pei 
cent.,  which  is  the  per  cent,  by  weight  of  gravel  re- 
quired. 

A  denser  aggregate  can  be  obtained  by  using  more 
than  two  sizes  of  material,  and,  as  a  general  rule,  the 
more  sizes  of  materials  used  the  less  the  per  cent,  of 
voids  in  the  aggregate.  For  this  reason  the  follow- 
ing example  is  given. 

Second,  when  sand  and  a  medium  and  coarse  gravel 
are  used. 
Example : 

Material.  Size. 

Sand  Passes  0.1-inch,  remains  on  0. 

Medium  gravel      Passes  134-inch,  remains  on  0.1-inch. 
Coarse  gravel         Passes  2j4-inch,  remains  on  134 -inch. 

The  0.1-inch  sieve  size  intersects  the  "maximum 
rock  equals  2>4-inch"  curve  at  C,  Diagram  No.  1,  and 
gives  27  per  cent,  of  sand. 

Where  the  IJ^-inth  sieve  line  intersects  the  "maxi- 
mum rock  equals  2;^-inch"  curve  at  D  gives  64  per 
cent,  of  sand  and  medium  gravel.  64  per  cent,  minus 
27  per  cent,  equals  37  per  cent.  This  is  the  per  cent, 
of  medium  sized  gravel  required.  100  per  cent,  minus 
64  per  cent,  equals  36  per  cent.,  the  percentage  of  coarse 
gravel  required. 

Crushed  rock  can,  of  course,  be  used  instead  of 
gravel,  the  method  of  using  the  diagram  being  the  same 
in  either  case. 

Percentages  by  weight  of  more  than  three  sizes  of 
materials  may  be  determined  in  the  same  manner. 
Using  materials  sifted  from  "run  of  the  bank"  gravel, 
voids  as  low  as  14  per  cent,  have  been  obtained  by  the 
author  by  the  above  method. 

*ByF.  C.  Snow  in  ThojMunicipal  Journfll. 


After  the  proper  per  cents,  of  the  various  sized  ma- 
terials  have  been   found,  a  mixture  or  aggregate   is 
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gram  No.  1,  for  proportioning  sizes  of  grave!  or  crushed  rock 
and  sand  for  maximum  density. 
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made  according  to  these  percentages  and  the  weight  of 
a  cubic  foot  of  it  is  found  by  first  compacting  as  much 
of  the  mixture  as  possible  into  a  box  that  holds  exactly 
one  cubic  foot,  and  then  weighing  this  box  full  of  ag- 
gregate, after  which  the  weight  of  the  box  it  subtract- 
ed, leaving  the  weight  of  a  cubic  foot  of  aggregate. 

The  specific  gravity  of  the  material  in  the  aggre- 
gate is  found  by  experiment  or  assumed  from  the  table 
which  follows,  and  with  the  weight  per  cubic  foot  and 
the  specific  gravity  known  the  per  cent,  of  voids  in  the 
gregate,  after  which  the  weight  of  the  box  is  subtract- 
straight  line  on  this  diagram  passes  through  the  spe- 
cific gravity,  the  weight  per  cubic  foot  and  the  per 
cent,  of  voids,  as  shown  by  the  line  ABC.  At  A  the 
weight  per  cubic  foot  of  the  material  is  shown  to  be 
130  pounds;  at  C  the  specific  gravity  is  2.66,  and  at  15 
the  per  cent,  of  voids  is  found  to  be  22. 

Table  of  Specific  Gravities 
Material.  Specific  Gravity. 


Sand 

Gravel  .  . . 
Granite  .  .  . 
Limestone 

Trap 

Slate  .... 
Sandstone  . 


The  smaller  illustration,  Diagram  No.  2,  is 
for  percentage  of  voids  in  crushed  rock,  gravel 
or  sand  ;  the  larger.  Diagram  No.  3,  is  for  ob- 
taining proportions  by  volume  for  concrete. 


2.65 

2.65 

2.7 
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2.9 
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2.4 


Cinders 1.5 

The  per  cent,  of  cement  to  use  is  found  by  the  fol- 
lowing formula,  which  allows  2  per  cent,  excess  of 
cement  over  enough  to  fill  the  void  in  the  aggregate. 
(Per  cent  of  voids  plus  2.  per  cent.)  x  (Weight  of  a 

[cubic  foot  of  cement) 

Weight  of  a  cubic  foot  of  aggregate 
or,  if  a  cubic  foot  of  cement  weighs  %  pounds,  the  per 
cent,  by  weight  of  cement  to  use  ecpials 
%  (per  cent,  of  voids  in  aggregate  jjIus  2  per  cent.) 

Weights  per  cubic  foot  of  aggregate 
The  proof  of  this  formula  is  apparent. 

Example :  Weight  per  cubic  foot  oi  aggregate,  liiJ 
pounds;  per  cent,  of  voids  in  aggregate,  22;  per  cent. 

96  (22  4-  2) 

of  cement  required  equals ,  equals  18  per 

130 
cent. 

If  the  aggregate  in  the  two-size  material  problem 
given  above  weighed  130  pounds  per  cui)ic  foot  and 
had  a  specific  gravity  of  2.66,  then  the  i)roper  mix- 
ture by  weight  would  be :  18  per  cent,  cement.  34  per 
cent,  sand  (0  to  34-'nch)-  66  per  cent,  gravel  (34-inch 
to  3-inch),  or  1  cement   :  1.9  sand   :  3.7  gravel. 

Tt  is  usually  the  practice,  however,  to  ])roportion 
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Diagram  No.  2. 


Diagram  No.  3. 

Proportioning  Concrete  Aggregate 
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by  volume  and  for  the  purpose  of  determining  the  pro- 
portions by  volume  Diagram  No.  3  has  been  prepared. 

It  is  necessary  to  obtain  the  weight  per  cubic  fool 
of  each  class  of  material  that  goes  into  the  aggregate 
in  order  to  use  this  diagram,  and  this  can  be  done  by 
using  the  cubic  foot  box  as  explained  above: 

The  use  of  Diagram  No.  3  is  as  follows: 

Find  the  weight  of  a  cubic  foot  of  the  aggregate  as 
at  A  (130  pounds).  Follow  a  vertical  line  through 
this  point  to  B,  the  per  cent,  by  weight  of  sand  is 
determined  from  Diagram  No.  1  (34  per  cent).  Fol- 
low a  horizontal  line  from  B.  to  C,  the  per  cent,  of 
voids  in  the  aggregate  is  found  from  Diagram  No.  1 
(22  per  cent.).  Follow  a  vertical  line  down  to  weight 
per  cubic  foot  of  sand,  as  at  D  (80  pounds).  Follow 
a  horizontal  line  through  D  to  E,  where  the  parts  by 
volume  for  one  part  of  cement  are  obtained  (2.6). 

The  parts  by  volume  of  gravel  are  found  in  exactly 
the  same  manner,  the  proper  percentage  by  weight 
and  weight  per  cubic  foot  being  used. 

I'-xample : 

Material.  Size.  Wt.  per  cu.  ft.  Per  cent,  by  Wl. 

Sand  0     to  (1.2"  103  39  1       From 

Medium  Crushed  Rock 0.2"to^"  100  15   }-  Dia.  No. 

('our.se  Crushed  Rock W    to!"  92  4(i  )  1. 

Aggregate 139  100 

.Specific  gravity  of  aggregate,  2.6.5 ;  per  cent,  of  voids 
ill  aggregate  from  Diagram  No.  2,  16.  Proportions  by 
volume  from  Diagram  No.  3:  Cement.  1;  sand,  2.9; 
medium  rock,  1.1 ;  coarse  rock,  3.8. 

The  formula  on  which  Diagram  No.  3  is  based  is : 
1 , 

equals  volume  ol 
weight  per  cubic  foot  of  aggregate 

aggregate;  (volume  of  aggregate)  x  (per  cent,  of  voids 
in  aggregate  plus  2  per  cent.)  equals  volume  of  ce- 
ment ;  or 

(1     Volume  of  cement  equals 
per  cent,  of  voids  in  aggregate  plus  2  per  cent. 
weight  per  cubic  foot  of  aggregate. 

(2)  Volume  of  sand  equals 

(per  cent,  of  sand  by  weight) 
weight  per  cubic  foot  of  sand. 

(3)  Volume  of  crushed  stone  equals 

(per  cent,  of  crushed  stone) 
weight  per  cubic  foot  of  crushed  stone. 
Dividing  (1),  (2)  and  (3)  by  1: 
Volume  of  cement  equals  1. 
Volume  of  sand  equals 
(per  cent,  sand  by  weight)   (weight  per  cubic  foot  of 

[aggregate) 

(per  cent,  voids  in  aggregate  plus  2)  (weight  per  cubic 

[foot  of  sand) 
Volume  of  crushed  stone  equals 
(per  cent.  st(5ne  by  weight)   (weight  per  cubic  foot  of 
[aggregate) 

(per  cent,  voids  in  aggregate  plus  2  per  cent.)  (weight 

[per  cubic  foot  of  stone) 
These  two  equations  are  similar,  and  Diagram  No. 
3  is  based  on  either  one. 


Rapid  Progress  in  the  Electrical  Field 

In  a  paper  read  before  the  Royal  Society  of  Can- 
ada, which  held  its  meetings  last  week  in  Montreal, 
Professor  L.  A.  Herdt,  of  McGill  University,  dealt 
with  the  tremendous  developments  in  the  electrical 
field  which  have  taken  place  in  the  last  ten  years,  due 
largely  to  the  progress  which  electrical  engineers 
have  made  in  the  economical  transmission  of  electrical 
energy  over  long  distances  by  tapping  the  innumer- 
able rivers  and  streams  flowing  to  the  sea  from  the 
highlands.  Practically  every  city  or  town  in  the  pro- 
vince of  Quebec,  Ontario,  Manitoba  and  British  Col- 
umbia is  furnished  with  light  and  power  obtained  by 
hydro-electricity.  It  was,  cc^ntinued  Prof.  Herdt,  a 
good  steam  plant  that  was  able  to  utilize  10  per  cent, 
of  the  energy  of  the  fuel,  while  the  hj'dro-electric 
plant  was  capable  of  utilising  as  much  a.s  70  per  cent. 
of  the  energy  of  a  waterfall.  In  the  future,  develop- 
ment of  power  transmission  will  no  longer  be  restrict- 
ed to  the  multiplication  of  local  systems  covering  a 
few  hundred  miles,  but  will  be  in  the  direction  of  the 
construction  of  great  plants  placed  at  different  points 
of  a  system  extending  its  transmission  and  distribu- 
tion lines  over  vast  territories  in  the  form  of  a  single 
network.  This  will  supply  energy  in  the  form  of  elec- 
tricity for  all  our  wants  in  the  way  of  light,  heat  and 
power.  I"^lectric  power  and  heat  have  a  multitude  of 
new  services  to  render  yet  undreamed  of,  and  will  as 
years  go  by  find  a  wide  application  for  purposes  at 
present  but  tentatively  held  out. 


Supplies  in  Improved  Demand  at  Montreal 

There  is  a  litt'.e  better  demand  for  builders'  sup- 
l)lies  at  Montreal.  Since  the  first  of  March  the  Nation- 
al Hrick  Company  of  Laprairie  have  been  fairly  busy, 
for  although  the  large  buildings  in  course  t)f  construc- 
tion are  very  few,  there  is  a  considerable  number  of 
residences  being  built.  The  company  have  declared  the 
regular  quarterly  dividend  of  1^  per  cent.  Cement  is 
being  purchased  more  freely  and  other  materials  are  in 
normal  request.  The  demand  for  lumber  is  not  up  to 
expectations,  and  although  stocks  are  low,  there  is  no 
prospect  of  any  substantial  improvement.  There  is 
talk  of  trouble  with  the  carpenters,  who  claim  that  they 
are  entitled  to  a  rise  of  23/lc  an  hour  to  45c.  The  mas- 
ters however  stated  that  the  agreement  was  conditional 
on  the  union  enforcing  the  standard  rate  on  all  em- 
ployers ;  this  has  not  been  done,  and  in  consequence 
they  decline  to  recognise  the  validity  of  the  agreement. 


A  bill  vesting  in  the  Board  of  Estimate  and  Ap- 
portionment the  power  to  regulate  the  height  of  build- 
ings has  been  signed  by  the  Mayor  of  New  York  and 
now  becomes  law.  Under  the  act  the  city  will  be 
divided  into  zones  for  the  regulation  of  the  height  and 
character  of  new  buildings. 


A  Substitute  for  Cement 

In  Turkey  where  cement  is  not  used  or  hardly 
known,  a  substitute  has  been  found  that  has  met  with 
rather  good  results  when  applied  in  exposed  places,  in 
filling  crevices  in  water  pipes,  covering  joints  in  stone 
floors,  in  fountains  and  for  numerous  other  purposes 
where  cement  would  be  required.  The  mixture  is  as 
satisfactory  in  water  as  in  e.xposed  places,  but  it  must 
be  allowed  to  become  thoroughly  dry  before  it  is  sub- 
merged. The  mixture  is  slaked  lime,  linseed  oil  and 
cotton  fibre.  Generally  a  hollowed-out  stone  is  used, 
although  a  flat,  hard  surface  will  answer,  and  the  pro- 
cess is  started  by  pouring  the  oil  on  a  handful  of  cotton, 
after  which  the  Hme  is  dusted  in.  It  is  then  kneaded 
until  the  whole  is  thoroughly  mixed  and  about  the  con- 
sistency of  dough.  The  more  it  is  kneaded  the  better  it 
becomes. 
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Estimating  the  Cost  of  Earthwork  and 
Concrete  Construction 


Specially  Contributed  by  L.  B. 

ESTIMATES  of  cost  of  large  engineering  worlcs 
should  be  predicated  upon  knowledge  of  the  condi- 
tions to  be  met,  the  amount  of  each  class  of  work 
to  be  done,  and  the  methods  of  construction  best 
adapted  to  the  conditions  to  be  met.  The  work  should  be 
divided  for  estimate  purposes  into  classes  and  each  class 
should  be  divided  again  into  units,  each  unit  to  cover  all 
work  where  the  same  or  similar  methods  and  appliances  are 
to  be  used.  These  units  should  be  studied  and  a  method  of 
construction  outlined.  This  method  should  be  divided  into 
its  component  parts  and  a  basis  of  cost  figured.  While  there 
are  seldom  two  construction  jobs  alike,  they  are  all  accom- 
plished by  the  same  tools  and  machinery  applied  differently. 
This  difference  of  application  causes  the  cost  of  the  unit  of 
comparison   to   vary   largely. 

Sometimes  you  hear  such  a  question  as,  "What  is  the 
price  per  cubic  yard  of  concrete  in  this  vicinity?"  and  if  you 
answer,  "From  $5.50  to  $25.00,"  it  would  probably  be  taken  as 
a  joke.  But  gravel  concrete  mixed  one  to  eight  where 
gravel  can  be  handled  directly  from  the  car  to  the  mixer 
and  concrete  from  the  mixer  to  the  foundation  trenches  at 
small  cost  and  where  yardage  in  the  trenches  is  large,  con- 
crete can  easily  be  put  in  for  $5.50  with  cement  at  $3.00  per 
bbl.  and  gravel  at  $1.25  per  cu.  yd.  On  the  other  hand, 
where  team  haul  is  long  on  material,  forming  is  complicated, 
quantity  small  per  square  foot  of  forming,  with  high  grade 
concrete  and  special  materials  and  surface  treatment  re 
quired,  the  work  could  easily  cost  $25.00  per  cu.  yd. 

The  cost  of  concrete,  then,  for  any  particular  job  varies 
with  the  conditions  and  requirements,  and  these  varying  re- 
quirements are  paid  for  as  material  and  labor.  The  materials 
used  are  cement,  sand,  gravel,  crushed  stone  and  lumber  and 
hardware  for  forms.  The  labor  may  be  performed  either  by 
hand  or  by  machinery. 

For  convenience  and  accuracy,  certain  auxiliary  items  of 
labor  and  material  are  consolidated  and  various  material  and 
labor  units  are  considered  a  part  of  them,  thus: 
The  cost  of  cement  consists  of 

1.  Cost  on  cars  at  nearest  available  track. 

2.  Cost  of  handling  from  car  to  wagon. 

3.  Cost  of  hauling. 

4.  Cost  of  unloading. 

5.  Cost  of  storage  shed. 

6.  Cost  of  packages  lost  or  damaged. 
The  cost  of  sand  consists  of, 

1.  Cost  on   cars  at  nearest  available  siding. 
3.  Cost  of  handling  from  cars  to  wagons. 

3.  Cost  of  hauling. 

4.  Cost  of  unloading. 

5.  Cost  of  bins  or  other  storage  facilities. 

In  the  same  way  the  cost  of  gravel  and  crushed  stone 
at  the  site  of  the  work  and  ready  for  use  may  be  analyzed. 
Lumber  for  forms  must  also  be  delivered  on  the  work,  with 
all  mill  and  machine  work  performed,  then  the  labor  cost 
of  erecting  the  forms  is  to  be  figured  from  experience  in 
similar  work.  Where  there  is  a  duplication  of  forms,  as 
in  the  construction  of  several  piers  of  the  same  shape  and 
size,  the  simplest  method  is  to  figure  the  cost  of  forming  for 
one  pier  in  detail  and  then  by  dividing  by  the  number  of 
cubic  yards  of  concrete  to  be  placed  in  that  pier,  obtain  the 
*  Consulting  Enctneer,  Winnipeg. 
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cost  per  yard  of  concrete  chargeable  to  forms.  Where  steel 
or  other  unit  forms  a're  used,  or  where  lumber  is  to  be  used 
several  times,  then  the  total  cost  of  material  and  labor  used 
in  connection  with  the  forms  must  be  divided  by  the  total 
yardage  to  get  the  unit  cost  of  forms. 

Having   thus   found   the   unit   cost   of   all   material,   the 
cost  of  1-2-4  concrete  can  be  tabulated  as  follows: 

Cost  of  Concrete  Per  Cu.  Yd. 

Forms,  material  and  labor $0.90 

Cement,  1.57  barrels  at  $2.20 3.45 

Sand,  .44  cu.  yds.  at  $1.40 63 

Stone,  .88  cu.  yds.  at  $1.80 1.58 

Labor  on  cement,  storage  to  mixer 05 

Labor   on   sand,   storage   to  mixer 22 

Labor  on   stone,  storage  to  mixer 44 

Mixer,  rent  of  machine  per  day $1.35 

Coal,  500  lb.  per  day 3.00 

Oil   and    waste 35 

Engineer  per  day  ...      4.00 

Loader  and   dumper 3.50 


Total    per    day    10.00 

At  100  cu.  yds.  per  day .10 

Labor  handling  concrete  to  forms 55 

Foreman   time  keeper 08 


Actual   field   cost $7.99 

In  addition  to  this  cost  there  is  the  expense  of  getting 
plant  on  the  ground,  cost  of  bidding  on  several  jobs  in  order 
to  get  one,  insurance  of  workmen  against  accident,  cost  of 
surety  bonds  if  any,  and  interest  on  the  money  used  to  pur- 
chase the  materials  in  advance  of  their  use  and  to  meet  the 
pay-roll  and  other  expenses,  and  interest  on  deferred  pay 
ments  which  are  held  back  until  the  final  estimate.  These 
will  be  called  overhead  expenses  and  will  be  discussed  later 
in  detail.  For  the  present  case  we  will  call  this  item  five 
per  cent,  and  the  contractor's  profit  is  taken  as  ten  per  cent., 
making  the  price  of  this  cubic  yard  of  concrete  $9.20  for  a 
contractor's  bid,  or  $9.50  for  an  engineer's  preliminary  esti- 
mate. 

The  following  quantities  for  materials  per  cubic  yard  of 
concrete  for  various  quantities  have  been  found  very  close  to 
being  correct  and  can  be  used  in  estimating  costs  and  order- 
ing material.  Cement  is  figured  in  Canadian  standard  barrels 
of  350  lbs.  net. 

Mixture  Cement        Sand        Stone, 

bbl.  cu.  yds.       cu.  yds. 

1-2-3 1.83  0.51  '  0.77 

1-2-4 1.57  0.44  0.88 

l-Zyi-S 1.29  0.45  0.91 

1-3-5 1.22  0.51  0.86 

1-3-6 1.10  0.46  0.93 

Where  good  bank  gravel  is  used  without  screening,  one 
cubic  yard  of  gravel  and  1%  .barrels  of  cement  will  make  .t 
yard  of  concrete,  but  it  is  better  to  screen  the  sand  from  i 
cubic  yard  of  gravel,  measure  this  sand  and  put  in  cement 
enough  to  amount  to  40  per  cent,  of  the  bulk  of  the  sand, 
figuring  3.5  cubic  feet  as  a  barrel  of  cement.  This,  with 
good  bank  gravel,  will  make  a  concrete  of  the  same  class  a^ 
the  1-3-5  mixture. 

The    study   of   concrete   costs   indicates    that    economics 
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are  possible  in  form  design,  in  handling  material  from  stor- 
age to  the  mixer  and  concrete  from  the  mixer  to  the  forms. 
Form  design  should  be  studied  with  an  aim  to  reducing 
cost  of  forming  and  this  feature  in  certain  cases  may  set  a 
paCe  for  the  work.  When  the  work  is  delayed  to  permit  the 
form  material  to  be  used  more  frequently,  careful  study  of 
the  effect  of  this  delay  on  the  overhead  as  well  as  other  ex- 
penses should  be  made. 

Material  may  be  handled  from  storage  to  the  mixer  by 
wheelbarrows,  man  carts,  horse  and  cart,  track  and  dump 
cars  or  by  conveyors  of  various  kinds.  Concrete  may  be 
handled  by  similar  methods  and  also  by  elevating  it  and 
then  conveying  it  to  the  forms  by  means  of  sheet  iron  chutes. 
This  last  method  has  proved  to  be  very  economical  where 
applicable  and  properly  installed.  Narrow-gauge  dump  cars 
travelling  on  light  steel  rails  and  propelled  by  men,  cables 
or  electric  locomotives  are  very  efficient. 

The  point  to  be  borne  in  mind  is  that  the  plant  must 
be  co-ordinated  and  should  be  designed  in  standard  units 
so  that  as  far  as  possible,  all  parts  may  be  used  on  future 
work. 

In  making  an  estimate  for  any  project,  a  complete 
schedule  of  the  component  parts  should  be  made  up  and  each 
part  should  be  analyzed.  In  railroad  work  the  general  divi- 
sion of  the  component  parts  of  the  estimate  are  listed  below: 


Surveys 

Clearing 

Grading 

Culverts 

Ties 

Track  fastenings 

Track  laying 

Ballast 

Station   buildings 

Section    houses 

Watchman's   houses 

Engine  houses  and  turntables 

Water   stations 

Fencing 

Stock  yard 

Crossinge,  cattleguards,  signs. 

Dock  and   wharves 

Grain    elevators 

Electric   and    gas    plants 

Construction    equipment 

General  office  expense 

Engineering   and    accounting 


Right-of-way 
Grubbing 
Tunnels 
Bridges 
Rails 

Frogs   and   switches 
Surfacing 
Ballasting 

Station   furniture   and   equip- 
ment 
Bunk  houses 
Tool  houses 

Shops  and  their  equipment 
Fuel    stations 
Snow  fences  and  shed 
Loading  platforms 
Interlocking  and   signalling 
Transfer   boats 
Storage  warehouses 
Telegraph    lines 
General  offices 
Interest   during   construction 


Provision  for  the  maintenance  of  the  road  during  the  con- 
struction period. 

Clearing  right-of-way  is  estimated  by  the  acre  and  is 
generally  a  comparatively  small  item  on  any  job.  Its  cost 
varies  widely  with  the  character  of  the  timber  to  be  cut 
and  the  specifications  as  to  the  height  of  stumps  and  dis- 
posal of  logs  and  brush.  One  man  will  cut  about  one-thirt! 
of  an  acre  of  small  sized  timber  of  open  growth  a  day.  In 
large  timber  he  will  cut  about  one-tenth  of  an  acre  and  the 
cost  of  piling  and  disposal  of  the  brush  is  about  the  same 
as  cutting,  so  the  cost  per  acre  of  the  clearing  will  vary 
from  six  days  to  twenty  days'  wages  with  proper  allowances 
for  foreman  and  overhead.  The  cost  of  grubbing  out 
stumps  and  roots  varies  even  more  widely  than  the  cost  of 
clearing.  The  only  method  of  estimating  where  the  quan- 
tities are  too  small  to  warrant  the  installation  of  machinery, 
is  from  experience  under  similar  conditions  making  allow- 
ance for  any  difference  in  labor  conditions  and  cost.  Where 
machinery  is  to  be  installed,  a  count  of  th«  stumps  over  an 
average  area  of,  say,  100  feet  square,  will  give  close  data 
for  an   estimate. 


Grading  may  be   further  subdivided  as  follows: 
Scbedule  1. 


WORK 


Grading 


CLASS 


Ditching. 


UNIT 


Wasted 


{.. 


Hauled J  3 


Borrow  Teams.. 


Borrow  Steam 
Shovel 


I  Wagon  Haul  . 


Excavation 
from  Roadway 
Common 

Excavation.... 

Road  Crossings 


Excavation 
from 
Roadway 
Classified  . 


! 

[Train  Haul {  '• 

/Wasted 

■j  Placed  in  . 

(    embankment     \ 


METHOD 

Man  Work. 
Drag  Scraper. 

Drag  Scraper. 
Wheel      •• 
Freano      " 
Elevating  Grade*. 

2.    3.    4.    6. 

Steam  Shovel  Traction  Wheela 
Dump  Wagons. 

Steam  Shovel  R.  R.  Wheels. 
Dinkies,  Cars  and  Track. 

'i.  3.  4.  5.  6.  7. 


Wasted.. 


a.  3.  4.  5.  a  7. 


Drilling  and  Blasting. 
Shovels  and  Wheeled. 
Shovels  and  Carts. 


Overhaul  . 


(Placed  in 
embankment 
Overbreak II 

/Teams 12. 

■  ITrain 13. 


5.  «.  7.  3.  4. 

Handling. 

Wagons. 

Cars  and  Track. 


This  general  outline  is  simply  an  illustration  of  some 
of  the  numerous  characteristic  conditions  and  is  used  only 
as  explanatory  of  and  auxiliary  to  the  following  schedule  for 
estimating   tlie   average   cost   of   common   excavation. 

Schedule  2.    Grading  Schedule  for  Estimate. 

Common  Excavation 


Station  to 
Station 

Unit 
method 

Amount 
cu.  ydu, 

Cost  per 
cu.  yd. 

ToUl 
cost 

0 

—           45 

'2 

13500 

$0,114 

$  1,53U.00 

45 

—          60 

4 

9000 

0.100 

'J54.00 

60 

—          83 

3 

15100 

0.108 

1,(>30.80 

83 

—        138 

1 

80000 

0.182 

14,560.00 

11T600  $0,159  $18,683.80 

The  whole  line  should  be  gone  over  in  the  niannc." 
shown  and  each  unit  method  number  may  appear  many 
times  and  with  a  different  cost  placed  opposite  to  it,  as  the 
conditions  vary.  At  the  same  time  the  common  excavation 
schedule  is  being  made,  one  should  also  be  made  covering 
each   class  of  classified  material. 

In  rock  work  careful  regard  should  be  given  to  the 
specifications  covering  overbreak  and  their  effect  upon  the 
cost. 

Overhaul  is  commonly  placed  in  estimates  at  Ic  per 
cubic  yard  per  100  feet  but  this  price  is  seldom  proper  and 
for  team  work  is  always  too  low  to  even  pay  the  cost. 
Overhaul  should  be  scheduled  and  an  average  cost  figured. 

Grading  covers  all  earth  work  and  rock  work  necessary 
to  complete  construction  of  a  railroad  except  tunnels  and 
the  excavation  for  foundations  of  bridges  and  other  struc- 
tures below  water  level,  although  both  these  items  are  some-, 
times  included  in  grading  specifications.  The  profile  fur- 
nishes all  the  information  required  with  regard  to  the  quan- 
tities of  material  to  be  handled  and  the  conditions  with 
regard  to  haul.  These  quantities  and  conditions  are  not 
always  given  in  figures  but  can  always  be  computed  from 
the  scale  and  roadbed  and  slope  conditions  given  in  the 
specifications.  The  first  thing  to  do  is  to  compute  the  quan- 
tities and  separate  them  so  that  the  quantities  adapted  for 
handling  according  to  any  one  group  method,  as  shown  in 
Schedule  1,  and  separately  totalled.  During  the  inspection 
of  the  line  the  character  of  the  material  as  to  classification 
and  ease  of  handling  should   be   noted   so   that   an   estimate 
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of  llic  cust  of  handling  each  part  of  tlie  work  can  lie  ina'l'' 
as   shown   in    Schedule   a. 

The  price  attached  to  eacli  piece  of  work  will  be  the 
result  of  a  decision  with  regard  to  the  method  of  doing  that 
particular  piece  of  work  and  the  character  of  the  material 
to  be  handled,  completing  the  data  necessary  for  the  com- 
pilation of  a  schedule  along  the  lines  of  Schedule  2. 

Most  of  our  railroad  grading  is  done  by  teams  and  as 
a  precedent  to  any  discussion  of  the  methods  of  estimating 
the  cost  of  work  done  by  teams  and  as  a  basis  for  figuriu,:; 
such  costs  the  per  diem  value  or  cost  of  a  team  of  two 
horses  and  their  driver  itiust  be  determined.  The  best 
method  is  to  estimate  all  work  on  the  basis  of  the  price  at 
which  teams  can  l)e  hired  in  the  vicinity  of  the  work  to  be 
performed.  Several  other  methods  are  used  by  different 
contractors,  such  as  figuring  cost,  interest  on  the  first  cost 
and  depreciation  and  dividing  this  sum  by  the  number  of 
days'  work  to  find  the  cost  per  day  per  team  then  by  adding 
the  cost  of  the  feed  and  care,  get  at  the  daily  cost  of  an 
average   team   in    the   following   manner: 

Cost   of    team .$500.00 

Interest   for  three  year.s   at    10   per   cent.    ,    .      150.00 


Value  of  team  after  three  years 


050 . 00 
;J50.00 


$400 . 00 
Three  years'   work   at  200  days  a  year  gives  the  cost  oi 
the  team  as  67c  a  day. 

Loss  of  horses  by  death  and  injury  brings  this  up  aiu' 
it  is  generally  assumed  at  $1.00  per  day  or  more. 

An  average  horse,  while  working,  will  require  about 
20  lbs.  of  oats  and  25  lbs.  of  hay  per  day.  The  quantity  will 
depend  largely  on  the  quality,  the  best  being  the  cheapest. 
Cost  of  feed  varies  with  the  location  and  conditions  and 
should   be.   figured   for   each   job. 

Teamsters  are  generally  paid  by  the  month  with  board 
and  cost  the  contractor  from  $3.00  to  $3.00  per  day.  So 
■  that  the  actual  cost  of  teams  including  shoeing,  harness, 
stables,  medicine,  care  and  feed  in  the  vicinity  of  Winnipeg 
is  something  less  than  $5.00  per  day,  probably  about  $4.2.'). 
This  does  not  include  wagons,  scrapers  or  other  tools. 
Teams  can  be  hired  at  $5.00  per  day  and  this  figure  will  be 
used  as  team  wage  in  any  examples  of  cost  of  work. 

Slush  scrapers  or  drag  scrapers  are  applicable  to  grad- 
ing work  where  the  material  is  to  be  handled  only  short 
distances  and  not  lifted  to  a  height  of  more  than  five  to 
eight  feet,  and  should  generally  be  restricted  to  the  lower 
figure.  The  amount  of  material  handled  per  team  is  larg'? 
under  proper  conditions  but  drops  off  rapidly  when  condi- 
tions are  not  suitable.  In  good  material  with  teams  travel- 
ing 1.50  feet  per  trip  a  14  team  outfit  will  handle  900  cubic 
yards  with   drag  scrapers  at   an   expense   as   follows: 

14  teams  at  $5.00 .$70.00 

4  scraper  holders  at  .$2.00 8.00 

3  men  trimming  bank  at  $2.00 4.00 

1    foreman  at  $5.00 5.00 

1  blacksinith  at  .$4.00 4.00 

1    stable   boss   at   $:i.00    3.00 

1    time   keeper   at   $3.50 3.50 

Kent  of   equipment 5.00 

Cost   of   000   cu.   yds $102. .50 

Cost   per  cu.   yd.,   11.4c. 

It  will  cost  5c  per  cubic  yard  for  each  ad<litional  200 
feet  travel  for  the  teains. 

Wheel  scraper  work  is  capable  of  being  used  where  the 
haul  is  longer  and  the  lift  higher  than  drag  scrapers  because 
the  load  is  larger  and  the  wheels  make  transportation  easier. 
An  eleven-team  outfit  with  No.  3  wheel  scrapers  working  in 


fair  material   with   each   team   travelling  about  300   feet  each 
trip  will  handle  900  yards  per  day  at  an  expense  as  follows. 

11    teams   at   $5.00 $55.00' 

4   men   loading  at  $2.00 8.00 

2  dumpmen  at  .$2.00 4.00 

1   foreman 5.00 

1    blacksmith 4.00 

1    stable    boss 3.00 

1  timekeeper 3.50 

Kent   of  equipntent    0.50 


$H!I.OU 


Cost  of  900  cu.  yds 

Cost  per  cu.  yd.,  10c. 
It    will   cost   2c   per   cu.   yd.   for  each   additional   200   feel 
of  travel  for  the  teams. 

Elevating  grader  work  is  divided  int(»  two  parts  which 
are  separate  and  distinct,  namely,  excavating  and  loading, 
and  hauling,  which  will  be  treated  as  one  item  and  then 
separated  to  find  the  relative  cost  of  each.  The  average 
Output  of  this  machine  is  500  cubic  yards  per  day  when 
loading  wagons.  Six  teams  of  horses  are  used  to  propel  it 
and  less  men  are  used  than  would  be  required  to  furnisii 
a  teamster  (or  each  teain.  The  cost  of  men  and  teams  is. 
however,  i)ractically  the  same  as  the  cost  of  six  teams  with 
teamsters.  With  IJ/^  cubic  yard  dump  wagons  the  average 
load  is  about  l.I  cubic  yards  excavation  measurement  per 
load  and  al)out  450  wagons  are  loaded  per  day.  Each  wagon 
team  loses  one-half  to  two  minutes  following  loading  and 
turning  out  to  start  on  his  trip.  The  average  lor  a  five- 
hour  trial  was  almost  exactly  1  minute,  making  4.50  minutes 
team  time  chargeable  to  loading  in  addition  to  the  time  of 
the  teams  employed  on  the  machine,  thus  making  the  team 
time  chargeable  to  loading  each  day  6.75  team  days.  The 
number  of  teams  required  to  haul  away  this  .500  cubic  yards, 
assuming  a  rate  of  travel  of  180  feet  per  minute  and  500 
fool  haul  with  a  loss  of  one-half  minute  each  trip  unloading 
and  turning,  is  deterinined  as  follows: 

Team  Days 

4.50  trips  with  loss  of  Yi  minute  each 0.38 

4.50  trips  with  loss  of  1  minute  loading 0.75 

450.000  4.17 

450  trips   1000  ft.  each 

180  X  COx  10 

Total 5.30 

It  will  probably  take  six  teams  to  do  this  hauling  and 
the  output  will  be  increased  slightly  but  not  in  proportion 
to  tile  increase,  let  us  say  525  yards  output  at  the  following: 
cost: 

12   teams  at  $5.00 $00.00 

1    foreman    5.00 

3  duriipmen  at   $2.00 4.00 

1  timekeeper 3.50 

1    stable   boss 3.00 

1   blacksmith 4.00 

1    helper 2.5o 

Rent  of  equipment 6.00 


Cost  of  525  cu.  yds 

Cost  per  cu.  yd.,  16.8c. 

Of  this  amount  there  is  chargeable  to: 

Loading $33.75 

Hauling 26.25 

Dumping  and  leveling 4.00 

Miscellaneous     24.00 


$88.00 


38 .  sr-f 
30 . 0'Jr 

4 .  :%''• 

27.2Vf 


$88.00  100.0% 

.\s  the  miscellaneous  expense  is  27.2%  of  the  whole, 
then  by  dividing  the  percentages  of  the  other  iteins  by  0.728 
and  multiplying  by  16.8  we  have  the  cost,  including  every- 
thing,  of    loading   8.9c.   hauling   0.9c.    dumping   and    leveling 
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Ic.  The  miscellaneous  charge  is  large  in  this  case  as  the 
gang  is  too  small  for  economical  operation  and  wouUI 
ordinarily  be  about  half  the  percentage  shown.  To  find  the 
cost  of  any  increase  or  decrease  in  the  length  of  haul  per 
cubic  yard  per  hundred  feet  figure  the  cost  of  the  time  of 
the  team  while  travelling  300  feet  and  add  the  miscellaneous 
percentage  and  divide  by  the  yardage  hauled  per.  load.  In 
this  case  slightly  over  one  cent  per  cubic  yard  per  100  feet. 

The  steam  shovel  is  one  of  the  most  useful  and  widely 
used  machines  for  handling  earth  and  rock  and  is  usually 
the  best  machine  available  for  excavation  of  material  which 
is  to  be  transported  for  use  at  points  distant  from  the  point 
of  excavation.  The  principles  underlying  its  economical  use 
are  simple  but  are  frequently  not  applied.  A  shovel  which 
will  load  in  a  well  organized  gravel  pit  1,500  cubic  yards 
per  day  is  frequently  seen  to  average  half  that  amount  in 
an  excavation  where  the  material  is  just  as  easy  to  handle 
but  where  the  track  conditions  with  regard  to  loading  cars 
are  not  systematized.  The  shovel  output  being  held  down 
by  the  fact  of  no  cars  being  there  to  be  loaded,  this  con- 
dition is  very  expensive  and  is  brought  about  by  the  bad 
arrangement  of  tracks  or  shortage  of  engines  and  cars. 
There  does  not  seem  to  be  any  adequate  idea  of  the  losse.'i 
involved,  otherwise  they  would  be  corrected.  Where  ever 
possible,  trains  should  follow  each  other  past  the  shovel 
in  one  direction  only,  making  no  reverse  movements  on  the 
loading  track.  This  conditions  is  seldom  seen.  The  com- 
mon condition  is  a  passing  track  near  the  mouth  of  the  cut 
where  the  loaded  train  passes  the  empty  train  and  where  the 
empty  train  must  wait  for  the  loaded  train.  The  distance 
from  the  shovel  to  this  track  may  l)e  anywhere  from  two 
or  three  hundred  feet  to  half  a  mile.  Let  us  suppose  for 
the  purpose  of  this  argument  that  this  passing  track  is 
maintained  at  an  average  distance  of  1,000  feet  from  th'- 
sliovcl  and  that  the  number  of  trains  are  ample  to  enable 
the  empty  train  to  always  reach  the  passing  track  in  time 
to  meet  the  loaded  one  and  be  ready  to  start  as  soon  as  the 
loads  are  passed  and  see  the  amount  of  loss.  Let  us  assume 
that  these  trains  will  travel  at  the  rate  of  six  miles  an  hour 
and  that  each  train  has  eight  cars  of  three  cubic  yards  capa- 
city each  and  that  the  shovel  has  an  ordinary  capacity  for 
loading  1..500  cubic  yards  per  day,  including  moving  up,  then 
it  will  load  its  train  in  9.6  minutes  and  it  takes  the  trains 
4.0  minutes  to  make  the  run  and  get  in  position  to  load  or 
so  far  as  the  shovel  is  concerned  it  can  only  load  24  yards 
in  i:i,3  minutes  or  at  a  rate  of  1,090  yards  per  day.  This 
shows  a  loss  of  capacity  of  over  27  per  cent,  and  an  increase 
in  unit  cost  of  the  work  37.5  per  cent.  This  is  a  big  leak. 
They  will  say  that  the  shovel  moves  up  while  the  switchin.g 
is  being  done,  so  saving  a  part  at  least  of  this  time  but  ex- 
perience has  shown  that  where  this  is  attempted  more  time 
is  lost  than  in  moving  at  the  proper  time  to  move  in  order 
to  get  the  greatest  efficiency  from  the  shovel.  At  best  the 
shovel  should  only  move  once  while  loading  two  or  three 
trains  where  the  average  face  is  eight  or  nine  feet.  The 
time  required  to  move  the  shovel  back  to  start  a  new  cut 
is  lost  and  should  be  as  short  as  possible.  With  a  standard 
gauge  hauling  outfit,  this  time  should  be  very  short,  ordin- 
arily not  exceeding  two  hours  when  a  track  is  laid  in  the 
pit  along  the  line  of  the  new  loading  track  closely  follow- 
ing the  shovel,  which  makes  a  continuous  track  for  the  shove! 
to  move  back-on.  It  frequently  pays  to  lay  a  three-rail  load- 
ing track  behind  the  shovel  where  narrow  gauge  loading  out- 
fit is  used  so  as  to  have  a  standard  gauge  track  to  move  the 
shovel  back  on.  The. time  saved  in  moving  back  is  gen- 
erally costing  from  .$10  to  $15  per  hour  and  the  saving  in 
actual  money  is  greater  than  the  difference  in  cost  between 
this   method   and   ordinary   and   slower   methods. 

Trains  enough  should  always  be  provided  to  keep  the 
shovel   at   work    up    to   its   capacity.      With    a   narrow   .gauge 


hauling  outfit,  even  on  short  hauls,  at  least  two  trains  should 
always  be  used.  Assuming  as  above,  a  train  can  be  loaded 
in  9.G  minutes  and  the  speed  of  the  train  is  six  miles  an  hour 
or  528  feet  per  minute  and  the  time  required  to  unload  the 
train  is  three  minutes,  then  with  two  trains,  the  total  run- 
ning time  of  the  train,  after  deducting  the  time  required  to 
unload  wilt  be  6.2  minutes  and  the  longest  total  travel  a 
train  can  make  and  be  at  the  shovel  in  time  will  be  6.6  x 
528  =  3480  feet.  When  the  distance  travelled  is  longer  than 
this,  three  trains  will  need  to  be  put  on.  By  the  same  rea- 
soning, four  trains  will  be  re<iuired  when  the  total  travel 
distance  of  the  complete  round  trip  becomes  8,550  feet  and 
an  additional  train  for  each  increase  of  total  travel  of  5,000 
feet.  In  case  this  schedule  is  used  passing  tracks  must  be 
placed  at  proper  points  and  be  moved  from  time  to  time  as 
the  shovel  moves.  A  diagram  similar  to  that  used  in  mak- 
ing time  tables  on  a  railroad  is  an  easy  way  to  determine 
the  location  of  these  sidings.     Fig.   1   shows   the  method. 

In  this  figure,  horizontal  lines  are  spaced  two  minutes 
apart  and  each  fifth  one  is  made  heavier  and  the  figures  given 
to  show  the  time  represented.     The  vertical  lines  are  spaced 


Ol9T^f^C£, 


1,000  feet  apart,  the  one  marked  0  being  at  the  shovel.  It 
is  assumed  that  it  takes  fifteen  minutes  to  load  a  train  and 
three  minutes  to  unload.  The  first  train  in  the  morning  is 
No.  1,  the  second  No.  2  and  the  third  No.  .).  The  trains  all 
move  past  the  shovel  in  one  direction  only  and  in  order  to 
do  this  the  empty  track  joins  the  loading  track  5(tO  feet  ahead 
ot  the  shovel.  'I"he  solid  inclined  lines  show  the  trains  mov- 
ing at  six  miles  per  hour  out  to  the  dump  4.900  feet,  stopping 
there  three  minutes,  then  going  back  at  six  miles  per  hour 
2,400  feet  to  a  piece  of  3  per  cent,  grade  1,200  feet  long,  i 
speed  of  five  miles  per  hour  is  assumed  here,  then  at  six 
miles  per  hour  for  1,800  feet  to  the  junction  with  the  load- 
ing track  500  feet  ahead  of  the  shovel,  then  back  to  near 
the  shovel  at  the  same  speed  where  a  wait  is  made  of  about 
six  minutes  for  the  shovel  to  complete  loading  the  pre- 
vious train  No.  3.     The  dotted  line  shows  that  if  No.  1  was 
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run  at  eight  miles  per  hour  over  the  favorable  grades  and 
six  miles  per  hour  over  the  unfavorable  ones,  that  it  would 
arrive  at  the  shovel  only  about  one  minute  too  late  to  start 
loading  as  soon  as  the  shovel  finished  loading  No.  2.  This 
minute  of  lost  time  would  decrease  the  output  about  80 
cubic  yards  per  day.  A  speed  of  over  10  miles  per  hour 
would  be  required  to  bring  No.  1  to  the  shovel  in  time  to 
start  loading  as  soon  as  No.  2  was  loaded  and  this  is  loo 
fast   time   to   figure  on. 

It  is  generally  better  to  make  some  allowance  for  delays 
and  put  on  more  trains  than  the  schedule  calls  for  where 
the  tracks  are  poor.  If  the  conditions  are  such  that  the  track 
can  be  maintained  in  good  condition  and  grades  are  light, 
a  higher  speed  can  be  assumed  and  a  less  number  of  trains. 
It  is  best  to  keep  close  watch  on  the  conditions,  using  a 
watch  to  take  the  time  required  to  load  a  train  arid  see  that 
there  are  trains  enough  to  meet  the  conditions.  The  fact 
that  cars  are  always  there  to  be  loaded  keeps  up  the  en- 
thusiasm of  the  shovel  crew.  All  the  above  is  predicated 
upon  having  a  shovel  crew  which  knows  how  and  is  willing 
to  get  the  best  out  of  the  machine. 

The  cost  and  output  diagram  is  very  handy  in  determin- 
ing what  is  the  best  thing  to  do  in  regard  to  trains,  their 
number  and  cost. 

The  vertical  lines  on  this  diagram  are  spaced  one  min- 
ute apart,  every  fifth  one  being  made  heavier  and  marked  5- 
10-15,  etc.  They  give  time  required  to  load  one  unit.  On 
the  right  of  the  diagram  the  horizontal  lines  are  spaced  one 
cent,  apart,  the  even  five  being  made  heavier  and  marked. 
They  represent  the  cost  per  cubic  yard  in  cents  for  each 
$100  daily  expenditure.  On  the  left  of  the  diagram,  the 
horizontal  lines  are  spaced  to  show  the  quantity  loaded  daily 
in  'cubic  yards.  The  diagonal  lines  are  drawn  to  represent 
the  number  of  cubic  yards  loaded  in  each  unit  in  any  given 
number  of  minutes  at  the  cost  shown  on  the  right  and  the 
number  of  yards  per  day  shown  on  the  left.  These  lines  are 
drawn  for  each  10  cubic  yards  from  10  to  100.     To  find  any 


intermediate  quantities,  interpolate  along  the  horizontal  lines 
and  draw  lines  through  the  origin.  It  will  be  noticed  that 
along  the  horizontal  line  representing  the  600  cubic  yards 
per  day  output,  there  are  ten  even  spaces  between  each  of 
the  diagonal  lines  making  it  easy  to  make  any  interpolation 
above  this  line.  Below  it  the  1200  cubic  yard  line  has  five 
spaces  between  the  diagonal  lines.  To  use  this  diagram, 
suppose  we  have  20  cubic  yard  trains  and  the  average  time 
it  takes  to  load  a  train  is  9  minutes  and  the  daily  expense  is 
$95.  Along  the  bottom  of  the  diagram  find  the  vertical  line 
from  9  and  follow  it  up  to  the  20  cubic  yard  line.  It  inter- 
sects this  20  cubic  yard  line  at  7.5  cents  on  the  right  hand 
scale  and  1,330  cubic  yard  on  the  left  hand  scale,  the  amount 

7.5  X  95 

loaded  is  1,330  cubic  yards  per  day  and  the  cost  is  ^ 

100 
7.1  cents  per  cubic  yard. 

Fig.  2  shows  the  profile  and  layout  of  a  cut  of  150,000 
cubic  yards,  with  overhaul  figured  only  on  material  placed  in 
embankments  amounting  to  1,200,000  cubic  yards  overhauled 
100  feet.  There  is  also  an  item  of  37,400  cubic  yards  which, 
according  to  the  specifications  is  to  be  paid  for  as  borrow, 
which  can  be  hauled  from  the  cut.  It  is  figured  that  25  to 
30  per  cent,  of  the  cut  will  be  classified  as  loose  rock  but 
will  require  no  blasting  and  there  will  be  40,000  cubic  yards 
of  waste  upon  which  no  haul  will  be  paid.  It  is  required  to 
figure  the  cost  of  doing  the  work.  In  ora^r  to  do  this  we 
will  lay  out  the  work  and  figure  the  work  according  to 
Fig.  2.  We  will  figure  that  a  part  of  the  cut  at  "A"  will 
be  taken  out  wide  enough  to  lay  a  double  track,  narrow 
gauge  railway  on  the  grade  "B-C"  about  3  per  cent,  grade  and 
a  fill  made  at  "D"  on  a  4  per  cent,  grade  far.  enough  out 
from  the  center  line  of  the  railway  that  the  outside  track 
will  not  be  disturbed  during  construction  and  will  be  used 
as  an  empty  train  track  and  be  extended  and  connected 
with   the  loading  track  after  each   cut  is  made. 

The  first  steam  shovel  cut  will  be  on  the  grade  "D-E," 
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the  second  on  the  grade  "F-G,"  each  cut  being  taken  on  the 
next  lower  grade  hne  as  shown.  The  material  at  ''A"  will 
be  taken  out  by  the  use  of  an  elevating  grader  and  wagons 
and  will  cost  15c  per  cubic  yard.  12,000  yards  will  be  re- 
moved but  only  10,000  will  be  taken  from  the  roadway  sec- 
tion and  paid  for.  This  leaves  140,000  cubic  yards  for  the 
shovel  to  move.  A  shovel  of  the  size  to  be  used  on  this 
work  should  handle  800  cubic  yards  per  day  and  will  take 
175  working  days  to  do  the  digging.  It  will  move  back 
eight  times,  say  four  days  lost  time.  As  there  are  40,000 
cubic  yards  of  hard  material,  this  will  delay  the  shovel  by 
cutting  its  capacity  down  to  about  600  yards  per  day  while 
in  this  material,  adding  15  more  working  days  and  allowing 
,  15  per  cent,  for  bad  weather  and  repairs  and  other  delays, 
the  shovel  will  be  in  the  pit  about  226  days.  Moving  tho 
shovel  onto  the  job  is  very  difficult  and  will  cost  $1,200  and 
take  ten  days  so  the  rent  of  the  shovel  should  be  for  230 
days  and  the  cost  of  the  excavation  would  be  as  follows: 
Shovel  Expense 

Moving  shovel  onto  job $1,200.00 

236  days  shovel  rent  at  $8.00 1,888.00 

226    days'    work    with    shovel,    including    foreman, 

men,   coal,   oil,   etc.,   at   $35.00 7,910.00 

Shovel   expense ..    ..$10,098.00 

As  the  price  of  loose  rock  is  generally  about  twice  the 
price  of  earth,  we  will  call  the  yardage  for  the  purpose  of 
figuring  unit  cost  180,000  cu.  yds.,  making  the  cost  per 
cubic  yard   6.1c. 

In  addition  to  shovel  work  the  payment  for  the  exca- 
vation includes  500  feet  free  haul  on  all  material  and  dump- 
ing the  same  as  well  as  trimming  and  completing  the  em- 
bankments and  preparatory  work.  The  cost  of  this  pre- 
paratory work  and  dumping  is   as  follows: 

2,000   feet   of  trestles   at   $1.50    $3,000.00 

8  men  226  days  at  $2.00 3,616.00 

1  foreman  226  days  at  $3.50 791.00 

12,000  cu.  yds,  moved  by  grader 1,800.00 

Cost $9,207.00 

Cost  of  preparatory  work  and  dumping  per  cu.  yd.  of 
excavation   6.6c. 

Study  of  the  haul  shows  that  three  trains  will  be  needed 
for  the  longest  haul  and  as  they  will  be  in  use  most  of  the 
time,    three    trains   will   be   charged   out   in    this   example   as 


great  accuracy   in   the   resulting  cost   is  not   intended   but  as 
an  illustration  of  methods.    The  cost  of  hauling  is  found  thus: 

:i  trains  for  226  days  at  $14,00  each $9,294.00 

10  men  on  the  track  226  days  at  $2.00    ...     4,520.00 
1   foreman   on   track  226  days  at  $3.00    ...        688.00 

Getting  plant  on  the  ground 700.00 

.     Rent  of  track  and  cost  of  ties  and  spikes —     1,200.00 

Total    cost    of    haul    $15,402.00 

cu.  yds.  100  ft. 

Pay  for  overhaul  as  above  amounts  to 1,200,000 

Free   haul   140,000   by   500   feet 700,000 

Haul   paid    for   as    borrow   37,400    by   22    833,000 

Total  amount  of  haul  to  be  paid  for 2,723,000 

Dividing   the   total    cost   of   haul   by   its   total   amount 

gives  the  cost  of  haul  per  cu.  yd.  per  100  ft.  ...  o.iic 
A   fair  contract  price o.7c 

To  Assemble 

The   cost  of   free   haul   included   in   excavation    charge.  3.0c 

.Shovel   cost 6.1c 

Preparatory  and  dumping  cost 6.6c 

Total   cost  of  earth   work 15.7c 

A    fair   contract   price   would   be    18. Or 

And  the  37,400  cu.  yds.  which  was  figured  as  hauled  be- 
yond the  required  limit  and  for  which  the  payment  would 
be  made  as  if  borrowed  cost  23  x  0.6  =  13.2c  per  cu.  yd. 

The  cost  of  loose   rock  excavation  will  be: 

Shovel    cost    X    2    12.2c 

Preparatory   and    dumping   cost 6.6c 

Hauling   cost   plus    10   per   cent,    account    of   swell    ..        3.3c 

Total    cost    of    loose    rock    22.1c 

Fair  contract  price -.  24.0c 

The  loose  rock  cost  is  figured  in  a  somewhat  arbitrary 
manner  as  the  data  are  usually  incomplete.  The  location 
of  loose  rock  in  the  cut  is  unknown  and  its  very  existence  is 
unknown   until  it  is  encountered. 

The  other  various  items  are  to  be  taken  up  in  detail  in 
the  same  way  and  the  prices  worked  out,  the  whole  to  be 
tabulated  as  shown  and  an  average  cubic  yard  price  worked 
out   to   cover   each   classification   of   the   grading  estimate. 

All  other  kinds  of  work  must  be  taken  up  in  the  same 
way  to  arrive  at  estimating  prices. 

The  haul  on  material  required  for  the  various  parts  of 
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railroad  construction  is  an  item  wliich  is  more  apt  to  be 
neglected  than  any  other  whether  the  haul  is  made  before 
track  is  laid,  during  track  laying  or  after  it  has  been  laid. 
For  instance,  take  the  material  used  in  the  track;  if  the  line 
is  100  miles  long  and  all  track  material  is  delivered  at  one 
end  of  the  line,  the  average  haul  on  this  material  is  fifty  miles. 
The  aggregate  weight  of  material  with  60  lb.  rails  and  an 
allowance  of  10  per  cent,  for  spurs  and  sidings  is  30,600 
tons  and  the  ton  mile  haul  is  1,530,000  ton  miles,  this  will 
cost  at  least  0.6c  per  ton  mile  making  a  charge  at  this  rate 
of  $9,200  against  tiie  item  of  track  laying  or  nearly  $100  per 
mile  and  as  the  length  of  line  increases  the  train  haul  on 
material  of  all  kinds  becomes  more  important. 

A  mistake  made  by  many  engineers  and  contractors  is  the 
neglect  of  the  item  of  plant  rental  or  depreciation,  or  the 
minimizing  or  misunderstanding  of  this  item.  It  would  take 
but  little  work  in  accounting  to  get  close  figures  on  plant 
rental  and  depreciation.  By  plant  is  meant  all  machinery 
and  appliances  which,  from  their  character,  are  expected  to 
last  longer  than  one  season  and  which  are  more  or  less  gen- 
eral in  their  use.  These  should  be  charged  to  a  special  ac- 
count when  purchased  and  each  job  on  which  they  are  used 
slunild  l)c  charged  a  per  diem  rental  for  their  use.  In  esti- 
mating on  any  job,  plant  rental  should  be  estimated  the 
same  as  any  other  item.  Special  machinery  which  is  bought 
or  built  for  special  jobs  andwhich  is  not  applicable  for  other 
use  should  be  charged  out  to  this  particular  job.  Hand  tools 
should  be  charged  out  to  the  job  for  wliich  they  are  pur- 
chased and  an  allowance  for  them  should  be  included  in 
every  estimate.  They  should  be  charged  in  each  case  to  a 
special  account  so  that  when  the  job  is  completed  their  cost 
can  be  ascertained.  In  the  plant  account,  each  item  of  plant 
should  be  numbered  and  all  heavy  repairs  charged  to  it  and 
all  plant  rental  credited.  Ordinary  repairs  made  by  the 
blacksmith  or  machinist  on  the  job  should  not  be  charged 
against  the  plant  account  but  all  purchases  of  repair  parts 
should  appear  in   the  plant  account. 

In  the  absence  of  special  knowledge  of  the  deprecia- 
tion of  each  item  of  plant  which  would  be  derived  from  a 
plant  account,  a  good  rule  for  figuring  plant  rental  for  any 
particular  job  is  to  charge  5  per  cent,  of  the  new  cost  of 
each  item  of  plant  per  month  to  the  job.  This  seems  to  in- 
dicate that  the  anticipated  life  of  the  item  in  (luestion  would 
be  20  months  of  actual  service  which  is  rather  short  for  most 
items  but  it  means  in  actual  practice  about  five  seasons'  work 
when  annual  overhauling,  repair  parts  and  winter  storage 
costs  are  taken  into  consideration.  This  is  close  to  the  actual 
fact  as  annual  overhauling  costs  increase  with  the  age  of  the 
unit  and  if  the  machine  is  to  be  kept  in  thoroughly  efficient 
condition,  these  costs  will  accumulate  and  keep  pace  with 
the  rental  charge. 

Overhead  charges  are  of  two  classes:  General  and  Job. 
The  general  overhead  charges  consist  of  office  expenses  of 
the  general  office,  bidding  costs  and  other  items  of  similar 
nature  relative  to  the  general  office,  and  may  be  figured  on 
the  basis  of  all  work  done  by  the  contracting  company  and 
added  to   the  job  overhead. 

Job  overhead  consists  of  interest  on  money  required  to 
meet  payrolls  and  pay  for  materials  bought  and  stored  for 
use  on  the  work,  cost  of  bonds  required  by  the  contract, 
cost  of  liability,  insurance,  cost  of  job  office,  and  salary  and 
expenses  of  walking  boss,  superintendent,  and  all  general 
utility  men  employed  for  the  job  as  a  whole.  It  should  n  )t 
however,  include  the  wages  of  men  employed  in  the  gen- 
eral commissary  store  or  any  expense  in  connection  with 
the  store,  as  the  profit  on  the  goods  sold  should  r.ove"  'his 
item.  Job  overhead  should  also  include  cost  of  constiuciion 
of  roads  and  trails,  cost  of  freight  on  equipment  to  the  near- 
est point  to  the  work  reached  by  a  common  carrier  and  cost 
of  headquarters  camp  buildings  so   far  as  they  are   to   be 


used  for  the  general  administration  of  the  job,  also  the  co:,t 
of  general  storage  yards  or  buildings  for  the  storage  oi  ma- 
terial for  the  job  where  the  same  are  not  for  special  'ise 
and  capable  of  being  distributed  directly  to  any  item  of  the 
work.  These  items  should  be  kept  as  low  as  possible  by 
charging  out  all  expenses  possible  to  the  proper  item  of 
the  work  and  should  be  estPmated  as  a  lump  sum  and  re- 
duced to  a  percentage  of  the  cost  of  the  job.  This  job  per- 
centage together  with  general  percentage  completes  over- 
head charges.  Having  arrived  at  the  overhead  pcrc'iit.ii,'e 
of  the  cost  of  the  work  as  above,  this  percentage  should  oc 
added  to  the  cost  of  each  item  to  get  its  total  cost.  Tnjs  cost 
plus  a  percentage  for  contractor's  profit  gives  a  bidding  price 
or  cost  to  the  owners. 

While  a  railroad  has  been  taken  as  a  basis  of  this  article, 
the  aim  has  been  simply  to  illustrate  the  method  of  figurine 
basing  prices  fitting  the  actual  conditions  rather  than  guess- 
ing at  them,  although  the  latter  is  by  far  the  most  general 
way.  The  unit  cost  of  projects  of  similar  nature  but  in  dif- 
ferent locations  will  be  different  on  account  of  differing 
labor  conditions,  hauling  roads,  frieght  rates  and  other  sur- 
rounding conditions.  There  is  no  way  to  find  out  how  much 
difference  these  conditions  should  make  in  costs  except  by 
using  the  conditions  in  detail  estimates  in  the  general  man- 
ner  illustrated    in    this   article. 


At  Winnipeg  the  contract  to  ertct  a  new  warehouse  for 
the  Ames-Holden-McCready  Company  has  been  let  to  the 
Lyall,  Mitchell  Company,  at  about  $100,000.  The  building 
will  be  six  storeys  high,  of  mill  construction,  brick  and  stone. 
The  architect  is  Mr.  J.  D.  Atchison. 


A  quarry  of  variegated  marble  is  reported  to  have  been 
discovered  on  the  south  fork  of  Kaslo  Creek,  B.C.  The  ma- 
terial is  said  to  be  suitable  for  mantlepieces  and  statuary, 
also  for  ornamental  stock  such  as  tiling,  wainscotting,  brjick- 
ets.,  etc.  About  $300,000  have  been  invested  in  plant  and  ma- 
chinery. 


Messrs.  William  C.  Edes  and  Thomas  Kiggs,  Jr.,  and 
Lieut.  F.  C.  Mears,  were  appointed  recently  by  President 
Wilson  members  of  the  Alaskan  Railroad  Commission,  which 
will  have  charge  of  the  location  of  railways  to  be  built  in 
Alaska  under  the  act  appropriating  $40,000,000  for  that  pur 
pose. 


At  Cornwall,  Ont.,  the  Glengarry  Construction  Com- 
pany, Montreal,  has  received  the  general  contract  for  the 
construction  of  the  entire  St.  Polycarp  Junction-Cornwall 
line  of  the  Glengarry  &  Stormont  Railroad.  The  work  will 
include  275,000  cu.  yds.  of  earth  and  10,000  cu.  yds.  of  rock 
excavations,  300,000  cu.  yds.  of  embankment,  320  ft.  of  steel, 
and  about  7,200  cu.  yds.  of  masonry.  Mr.  C.  L.  Hervey  is 
the  engineer. 


In  connection  with  the  prospective  award  of  contracts 
for  the  construction  of  the  proposed  bridge  over  the  Second 
Narrows,  B.C.,  a  modified  scheme  on  the  previous  alternative 
bid  submitted  with  the  tenders  on  the  Wolfe-Barry  designs 
has  been  outlined  by  Mr.  C.  A.  P.  Turner  on  behalf  of  the 
Western  Foundation  Company,  Toronto.  The  two  next  low- 
est tenderers,  the  Dominion  Bridge  Company  and  the  Can- 
adian Bridge  Company,  are  to  be  given  the  opportunity  to 
submit  bids  on  the  Turner  design.  This  provides  for  a  struc- 
ture of  the  same  width  and,  accommodation,  and  follows  the 
general  lay-out  of  the  British  engineers'  plans.  The  longer 
span  will  avoid  piers  in  the  deepest  part  of  the  channel,  pro- 
vide a  wider  fairway  for  small  boats  and  afford  less  resistance 
to  the  tides.  The  substitution  of  reinforced  concrete  cais- 
sons for  steel  cylinders  is  proposed. 
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Personal  Mention 


Mr.  C.  D.  McArthur  has  been  appointed  general  man- 
ager and  chief  engineer  of  Foley  Bros.,  Welch,  Stuart  & 
Farquier,   of   Halifax,   N.S. 

Mr.  Archibald  Currie,  city  engineer  of  Ottawa,  who  re- 
cently had  a  severe  nervous  breakdown,  is,  we  are  glad  to 
learn,  well  on  the  road  to  recovery.  He  has  been  in  Atlantic 
City  for  some  time. 

Sir.  Jos.  Wilson  Swan,  inventor  of  the  first  incandescent 
electric  lamp,  died  at  London,  Eng.,  on  May  37,  aged  8") 
years.  He  was  born  at  Sunderland,  Eng.,  and  was  the  in- 
ventor of  many  other  electrical  devices,  including  a  miner's 
safety  lamp  and  an  electric  meter.  At  one  time  he  was  the 
president  of  the  British  Institution  of  Electrical  Engineers., 

Mr.  G.  D.  Archibald,  who,  as  announced  in  our  issue  of 
May  6,  has  been  appointed  City  Engineer  of  Saskatoon, 
Sask.,  is  an  Associate  Member  of  the  Canadian  Society  of 
Civil  Engineers,  and  has  been  for  the  last  two  years  en- 
gaged as  contractors'  engineer  on  pavement  work  in  Can- 
ada and  the  eastern  States.  He  was  also  for  a  short  time 
on  Section  2  of  the  new  Welland  Ship  Canal  at  St.  Cath- 
arines. Mr.  Archibald  began  his  engineering  life  in  1900  as 
rodman,  draftsman,  etc.,  for  the  Nova  Scotia  Steel  and  Do- 
minion Iron  and  Steel  companies  in  Nova  Scotia.  He  then 
went  to  the  Grand  Trunk  Pacific  in  Western  Canada  on 
location  and  construction  work,  and  later,  from  1907  to  1912, 
was  engineer  in  charge  of  maintenance  and  construction  for 
the  Canadian   Northern   Railway. 

Mr.  L.  B.  Merriam,  C.E.,  Winnipeg 

Mr.  L.  B.  Merriam,  consulting  engineer,  Winnipeg, 
whose  article,  "Estimating  the  Cost  of  Earthwork  and  Con- 
crete Construction,"  is  a  feature  of  this  issue,  was  born  in 
the  State  of  Connecticut  in  1860.  Graduating  from  the 
University  of  Illinois  he  served  in  the  engineering  depart- 
ments of  several  railways  in  various  capacities  on  location  or 
construction  work.  In  1890  he  entered  the  service  of  the 
Chicago  and  North-Western  Railway  and  soon  became  As- 
sistant Division  Engineer,  a  capacity  in  which  he  remained 
until  1896,  when  he  opened  an  office  in  De  Kalb,  111.,  and 
became  engaged  in  general  consulting  engineering.     During 


the  years  following  he  carried  out  a  number  of  unportant 
commissions  for  large  railroads  in  the  United  States.  Mr. 
Merriam  came  to  Canada  in  1906  and  shortly  afterwards  was 
appointed  Division  Engineer  of  the  Grand  Trunk  Pacific, 
with  headquarters  at  Winnipeg.  Three  years  later  he  es- 
tablished an  engineering  office  in  Winnipeg.  He  has  had 
charge  of  several  important  undertakings  and  has  acted  in 
an  advisory  capacity  on  contractors'  estimates  and  equip- 
ment. During  all  the  years  from  1890  until  the  present  time, 
Mr.  Merriam's  work  has  been  largely  the  organization  and 
direction  of  labor  forces  employed  directly  by  the  companies 
represented. 

Mr.  Richard  Carter  Dancy,  Pioneer  Toronto  Contractor 

One  of  Toronto's  pioneer  contractors  is  Richard  Carter 
Dancy,  whose  specialty  is  plastering.  He  was  born  in  Sus- 
sex, Eng.,  in  1852  and  came  to  Canada  at  an  early  age.  He 
was  educated  in  Toronto  and  learned  his  trade  in  that  city. 
.Afterwards  he  went  to  the  United  States  and  worked  in  the 


R.  C.  Dancy,  Toronto. 


principal  cities  on  the  other  side  of  the  border  for  twelve 
years.  He  returned  to  Canada  in  1883  and  carried  on  a 
contracting  business  with  his  brother  under  the  firm  name  of 
Dancy  Brothers.  During  this  time  he  was  Managing  Direc- 
tor of  the  Toronto  Pressed  Brick  &  Terra  Cotta  Company. 
He  has  been  engaged  in  his  present  line  of  business  about 
seven  years  and  has  completed  some  of  the  largest  plastering 
contracts  in  Toronto.  His  work  includes:  the  Traders  Bank, 
the  Toronto  General  Trust  Building,  the  Royal  Alexandra 
Theatre,  the  Bank  of  Toronto,  the  new  Y.  M.  C.  A.,  and  the 
Bishop  Strachan  School,  all  in  the  Queen  City.  Mr.  Dancy's 
military  connection  is  worthy  of  note.  He  served  with  the 
10th  Royal  Regiment  for  ten  years  and  saw  active  service 
during  the  Fenian  Raid. 


Hon.  Angus  McDonnell,  of  the  firm  of  Grant,  Smith  & 
Company  and  McDonnell,  Limiled,  contractors  for  the  con- 
struction of  the  concrete  piers  in  connection  with  the  ex- 
tensive harbor  scheme  at  Victoria,  B.C.,  has  returned  to 
British  Columbia  after  his  recent  marriage. 


Mr.  W.  C.  Brennan,  formerly  secretary  of  the  Hamilton 
board  of  works,  was  recently  appointed  Commissioner  of 
Public  Works  and  Streets  at  Fort  William,  Ont. 


Messrs.  W.  F.  Stanley  &  Company,  Limited,  386  High 
Holborn,  London,  Eng.,  are  the  sole  manufacturers  and 
patentees  of  a  patent  Swivel  Nib  Drawing  Pen,  which 
draughtsmen  will  find  a  valuable  acquisition.  The  improve- 
ment on  the  older  forms  of  drawing  pens  is  considerable, 
as  the  nibs  can  be  opened  out  instantly  for  cleaning  and 
replaced  afterwards  without  interfering  in  any  way  with  the 
original  adjustment  and  the  thickness  of  line. 
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Mainly  Constructional 

East  and  West — From  Coast  to  Coast 


EASTERN    CANADA 

The  new  plant  of  the  Mount  Royal  Brick  Company, 
Limited,  at  Varennes,  Que.,  will  be  in  operation  early  in 
June. 

The  Hamilton,  Ont.,  city  council  are  considering  the  in- 
stallation of  an  over-flow  sewer  system  at  a  cost  of  $500,000. 
A.  F.  Macallum  is  city  engineer. 

Solid  rock  has  been  struck  at  a  depth  of  85  feet  as  a  re- 
sult of  boring  tests  made  for  the  foundation  of  a  proposed 
high  level  bridge  at  St.   Catharines,  Ont. 

At  Fort  William,  Ont.,  the  site  for  a  new  armoury,  at  a 
cost  of  about  $180,000,  has  been  selected.  Contracts  will  be 
let  shortly  for  the  building  which  will  be  constructed  this 
year. 

The  Building  Department  at  Montreal  has  been  reor- 
ganized and  a  number  of  new  appointments  made.  The  salary 
of  Mr.  Alcide  Chausse,  building  inspector,  has  been  raised 
from  $2,500  to  $4,000. 

Hyslop  Bros.,  of  Dundas,  Ont.,  have  decided  to  establish 
their  western  Canadian  headquarters  in  Regina.  The  firm 
has  secured  temporary  quarters  in  the  city  warehouse,  but 
will  erect  a  substantial  building  in  the  near  future. 

Work  on  the  new  government  road  from  Lennoxville, 
Que.,  to  Derby  Line  is  going  on  rapidly.  Mr.  Darey,  engi- 
neer to  the  contractors,  Messrs.  Doheny  &  O'Brien,  expects 
to  have  the  entire  twenty-four  miles  completed  by  next  year. 

About  one  thousand  men  are  at  work  with  six  steam 
shovels  and  eight  locomotives  on  the  construction  of  the  rail- 
way from  Woodstock,  N.B.,  to  St.  John.  About  120  miles  of 
the  line  between  Gagetown  and  Centreville  will  be  com- 
pleted this  year. 

The  city  of  Westmount,  P.Q.,  has  decided  on  an  open 
competition  for  plans  for  the  new  City  Hall.  Premiums  of 
$150  each  will  be  given  to  four  architects  whose  plans  are 
selected  by  the  adjudicators,  Mr.  F.  S.  Baker,  of  Toronto, 
and  a  committee  appointed  by  the  Council. 

Recent  reports  from  Fort  William  indicate  that  the  min- 
ing industry  is  becoming  active  in  that  locality.  Important 
discoveries  of  minerals  north  of  the  city  were  made  recently 
by  Professor  F.  Von  Hille,  mineralogist,  who  is  said  to  have 
secured  samples  of  gold,  nickel  and  platinum. 

Seventy  residences,  estimated  to  cost  $210,000,  are  to  be 
erected  in  the  city  of  Quebec  by  Henry  GalTney,  304  St. 
James  Street,  Montreal,  who  is  the  owner,  architect  and  gen- 
eral contractor.  Operations  will  be  commenced  about  July 
1,  when  tenders  for  the  several  trades  will  be  received. 

The  City  Council  of  Toronto  have  come  to  an  agreement 
with  Messrs.  Hazen  &  Whipple,  the  New  York  engineers 
who  prepared  plans  some  time  ago  for  a  duplicate  slow  sand- 
filtration  plant  at  Toronto  Island.  The  firm  presented  a  bill 
amounting  to  $32,335,  but  have  now  agreed  to  accept  $10,800. 

Thirteen  grain  elevators  have  been  purchased  by  the  N. 
M.  Paterson  Grain  &  Elevator  Company,  Fort  William,  Ont. 
These  elevators,  which  were  formerly  owned  by  the  Royal 
Elevator  Company  of  Winnipeg,  will  be  operated  in  conjunc- 
tion with  the  terminal  elevator  at  present  in  use  by  the  Pater- 
son Company. 

The  Mount  McKay  Products,  Limited,  manufactnrers  of 
pressed  and  common  brick  and  clay  products,  were  reorgan- 


ized recently  at  Fort  William,  Ont.,  under  a  new  charter, 
with  a  capital  of  $500,000.  The  plant  is  situated  at  the  foot 
of  the  mountain  where  shale  is  obtained  by  gravity,  and  four 
new  brick  kilns  are  in  course  of  construction. 

Foundation  work  for  the  Old  People's  Home,  which  is  to 
be  erected  at  St.  Laurent,  Que.,  at  a  cost  of  $250,000,  has 
been  completed.  The  owners  are  the  Order  of  Grey  Nuns 
and  the  general  contractors  the  Atlas  Construction  Company, 
Belmont  Street,  Montreal.  The  building  will  be  three  -storeys 
high,  200  ft.  by  80  ft.  in  dimensions,  of  reinforced  concrete 
construction. 

A  contract  for  the  erection  of  a  new  Rosemount  school 
for  the  Montreal  Protestant  Board  of  School  Commissioners 
has  been  awarded  to  Messrs.  A.  F.  Byers  &  Company,  Limit- 
ed. The  contract  price  is  $121,000.  Messrs.  Nobbs  &  Hyde, 
Montreal,  are  the  architects.  The  same  firm  of  contractors 
are  building  a  new  dry  cleaning  house  and  boiler  house  for 
the  Toilet  Laundry  Company,  from  designs  by  Hutchison, 
Wood  &  Miller,  Montreal. 

At  Stratford,  Ont.,  Mr.  Davis  Barnett,  a  member  of  the 
Stratford  Water  Commission  which  visited  the  watervvork'? 
convention  at  Philadelphia,  U.S.A.,  this  montli,  has  issued  j 
report  dealing  with  several  of  the  most  important  water 
filtration  plants  in  the  United  States.  He  announces  thai 
all  the  large  filters  that  have  been  installed  in  the  states  m 
the  last  three  years  are  some  form  of  the  quick-acting  me- 
chanical type  of  filter  adopted  by  Stratford. 

The  Ontario  Government  is  actively  engaged  in  the  work 
of  road  construction  throughout  the  province,  a  six-mile 
stretch  of  macadam  road  work  having  been  completed  re- 
cently at  Fort  William,  Ont.  Another  six  miles  will  be  addett 
to  the  same  road  and  it  is  said  that  a  road  extending  from 
Fort  William  to  the  International  boundry  line,  a  distance 
of  42  miles,  will  be  cut  this  year.  The  Ontario  government 
is  working  in  conjunction  with  the  government  of  the  United 
States  for  the  building  of  an  automobile  highway  between 
Duluth  and  Fort  William. 


WESTERN  CANADA 

Building  permits  at  Regina,  Sask.,  for  the  first  half  of 
the   month   of   May  amounted   to  $350,000. 

At  Prince  Albert  a  by-law  to  raise  $250,000  for  a  street 
railway  system  is  to  be   submitted   to   the   ratepayers. 

A  clay  products  plant  is  to  be  erected  at  Le  Pas,  Man., 
by  The  Pas  Clay  Products  Mining  &  Development  Company, 
which   is  capitalized  at  $50,000. 

The  plans  for  the  $250,000  sewer  system  that  the  council 
of  Redcliflf,  Alta,  will  submit  to  the  ratepayers  in  June,  have 
been  received  from   Mr.   W.  J.   Francis,  C.E. 

Foundation  work  is  in  progress  for  the  $300,000  temple 
which  is  to  be  erected  at  Cardston,  Alfa.,  for  the  Church  of 
Latter-Day  Saints.  The  architects  are  Messrs.  Pope  &  Bur- 
ton, Salt  Lake  City. 

At  Medicine  Hat,  Alta.,  the  contract  has  been  let  to 
Messrs.  Geo.  H.  Archibald  &  Company,  Limited,  contractors, 
Winnipeg,  for  the  construction  of  a  mill  for  the  Maple  Leaf 
Milling  Company.  Work  on  the  new  plant  will  he  started 
almost  immediately. 

The  Winnipeg  Board  of  Control  has  awarded  contracts 
for  the  making  of  pavements  at  approximately  $200,000.  Mr. 
H.  N.  Ruttan  is  the  engineer  in  charge  of  the  work,  which 
is  being  carried  out  by  the  general  contractor.  Mr.  J.  W 
Astley,  Superintendent  of  Construction. 

The  hotel  to  be  erected  at  Regina,  Sask.,  for  the  Grand 
Trunk  Pacific  Railway,  at  a  cost  of  over  $1,000,000,  will  be 
completed  in   August,  191S,  according  to  an  announcement 
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made  by  Mr.  Morley  Donaldson,  vice-president  and  general 
manager  of  the  company. 

The  Vancouver  Portland  Cement  Company  and  the 
Bamberton  Cement  Company  have  secured  the  contract  for 
100,000  barrels  of  cement  for  the  concrete  cribs  in  connection 
with   the  pier  construction   scheme  at   Vancouver. 

Calgary  ratepayers  liave  approved  a  by-law  authorizing 
the  expenditure  of  $512,600  for  the  erection  of  a  concrete- 
bridge  and  a  steel  bridge  over  the  Bow  River  and  a  concrete 
bridge  over  the  Elbow  Kiver.  The  City  Engineer  is  Mr. 
Geo.  Craig. 

The  new  sanitary  plumbing  by-law  being  prepared  by 
the  Sanitary  Inspectors'  Association  of  Western  Canada  will 
contain  a  clause  providing  for  reducing  the  height  of  the 
sewer  ventilation  shafts  above  the  roofs  of  buildings,  in  or- 
der to  eliminate  trouble  caused  by  ice  caps  on  the  ventilation 
terminals. 

The  Alberta  Town-Planning  and  Housing  Association 
will  convene  at  Calgary,  Alta.,  June  10-18  next.  Precedence 
will  be  given  to  the  consideration  of  the  proposed  housing 
bill  for  the  province  of  Alberta.  The  Mawson  plans  for  the 
city  of  Calgary,  as  well  as  civic  plans  for  the  various  cities 
of  the  Dominion,  will  be  on  exhibition.  The  proceedings  will 
be  opened  by  the  Lieutenant-Governor  of  Alberta. 

A  new  Pantages  theatre  which  was  opened  a  few  days 
ago  at  Victoria,  B.C.,  by  Sir  Richard  McBride,  Premier  of 
British  Columbia,  has  a  seating  capacity  of  1,000.  The  build- 
ing is  of  steel  and  concrete  construction  and  involved  an  out- 
lay of  approximately  .$150,000.  The  proscenium  opening  Is 
32  ft.  in  width,  while  the  stage  proper  is  28  ft.  in  depth  and 
58  ft.  from  side  to  side.  The  main  entrance  to  the  building 
is  semi-circular  in  shape,  with  rich  marble  panelling  on  the 
walls.  The  "sprinkler"  system  of  fire  protection  is  installed 
with  four  hundred  automatic  fusible  spraying  heads.  Mr. 
Jesse  M.  Warren  was  the  architect,  the  contractors  being  the 
Britisli   Columbia   Construction   &   Engineering  Company. 


Canadian  Railroad  Development 

The  province  of  New  Brunswick  has  secured  government 
aid  to  the  extent  of  $3,000,000  for  the  construction  of  three 
bridges  for  the  St.  John  River  Valley  Railway.  The  entire 
cost  will  be  borne  by  the  Dominion  government.  After  a 
period  of  fifteen  years  a  rental  based  on  the  proportion  of  the 
cost  of  the  bridges  to  that  of  the  whole  line  will  be  charged. 
Of  the  three  bridges  one  will  be  built  at  Andover,  the  second 
near  Dunn's  wharf,  and  the  third  across  the  Kenncbecasis 
River. 

The  Canadian  Pacific  Railway  has  erected  seven-  gates 
that  will  be  operated  automatically  by  electricity,  to  safe- 
guard traffic  across  its  tracks  along  the  Vancouver  water 
front.  The  gates  are  of  the  portcullis  type  and  will  be  raised 
or  lowered  by  pressure  of  an  electric  button.  The  company 
will  expend  seven  million  dollars  this  year  in  double-tracking 
its  line  between  British  Columbia  and  western  points.  In  ad- 
dition it  will  expend  about  eleven  millions  on  similar  im- 
provements on  Eastern  divisions. 

It  is  announced  that  the  Western  Dominion  Railroad 
will  construct  a  line  down  the  valley  from  Calgary,  Alta.,  to 
the  oil  fields.  Instead  of  building  one  hundred  miles  of  road 
as  was  at  first  intended,  the  line  will  be  carried  south  to  the 
International  boundary,  there  to  be  met  by  a  branch  of  the 
Chicago,  Milwaukee  and  St.  Paul  line,  now  building  from 
Great  Falls.  The  road  has  been  financed  by  a  joint  syndicate 
of  London  and  New  York  capitalists,  and  the  work  will  be 
commenced  immediately. 

At  Amherst,  N.S.,  a  good  deal  of  bridge  work  is  to  be 
carried   out    this   year   on    the    Intercolonial    Railway.      Over 


one  hundred  steel  bridges  will  be  strengthened  so  as  to  ac- 
comtnodate  heavy  power  from  Truro  to  Kiver  du  Loup,  and 
contracts  for  over  forty  have  already  been  let  to  various 
bridge  contracting  companies  in  Canada.  The  Rhodes  Curry 
Company,  of  Amherst,  have  been  awarded  contracts  by  the 
Dominion  government  for  nine  girder  bridges.  The  steel  to 
be  used  in  these  will  be  imported  in  channels  and  fabricated 
at  the  Amherst  shops  of  the  Canada  Car  &  Foundry  Com- 
pany. 

i    .« ^> « 

Sixty  steel  and  wood  bridges,  ranging  from  seventy-five 
to  one  hundred  and  twenty-five  feet  in  length,  will  be  re- 
quired in  a  distance  of  eighteen  miles  on  the  Central  Canada 
Railway  north  of  Edmonton,  for  which  route  plans  have  been 
filed  with  the  Provincial  Department  of  Railways  for  Al- 
berta. Engineers  report  that  at  least  50,000  yards  of  earth 
will  have  to  be  removed  from  every  mile  of  line  on  the  road- 
way along  the  North  Hart  river,  and  that  the  cost  to  con- 
struct this  stretch  of  line  will  be  more  than  $50,000  a  mile  or 
$30,000  a  mile  in  excess  of  the  bonded  obligation  of  the  pro- 
vincial government.  It  is  the  intention  to  span  the  Peace 
river  with  a'  steel  bridge  at  a  cost  of  $400,000,  thence  the  line 
will  continue  to  Dunvegan,  along  the  north  bank  of  the 
Upper  Peace  river. 


International   Engineering  Congress,  1915 

Among  the  general  subjects  to  be  treated  before  the 
International  Engineering  Congress  (San  Francisco,  Sep- 
tember 20-25,  1915),  probably  the  one  having  the  broadest  in- 
terest is  that  of  Materials  of  Engineering  Construction,  which 
enters  into  all  phases  of  engineering  activity. 

The  list  of  topics  which  will  be  treated  in  this  section 
is  as  follows:  (1)  Timber.  (2)  Preservative  Treatment  of 
Timber.  (3)  Substitutes  for  Timber  in  Engineering  Con- 
struction. (*)  Brick  in  Engineering  Structures.  (5)  Clay 
Products  in  Engineering  Structures.  (6)  Probable  and  Pre- 
sumptive Life  of  Concrete  Structures  made  from  Modern 
Cements.  (7)  Aggregates  for  Concrete.  (8)  Slag  Cement. 
(9)  Waterproof  Concrete.  (10)  Cements  containing  Addi- 
tions of  Finely  Ground  Foreign  Material.  (11)  Economics 
of  the  Worid's  Supply  of  Iron.  (12)  The  Life  of  Iron  and 
Steel  Structures.  (13)  The  Employment  of  Special  Steel  in 
Engineering  Construction.  (14)  The  Place  of  Copper  in  the 
Present  Engineering  Field,  and  of  Economics  of  the  World's 
Supply  Thereof.  (15)  Alloys  and  Their  Use  in  Engineering 
Construction.  (16)  Aluminium  in  Engineering  Construc- 
tion. (17)  The  Influence  of  the  Testing  of  Materials  upon 
Advances  in  the  Designing  of  Engineering  Structures  and 
Machines.  (18)  Cement  Testing.  (19)  Testing  of  Metals. 
(20)  Testing  Full-Sized  Members:  (21)  Proof  Testing  of 
Structures. 

The  papers  to  be  presented  from  the  United  States 
have  already  been  arranged  for  from  the  recognized  leading 
authorities  on  the  various  topics.  Arrangements  for  the 
papers  from  foreign  authors  are  being  rapidly  concluded,  and 
the  aggregation  of  papers  which  will  be  presented  will  con- 
stitute a  broad  review  of  the  field  and  be  of  the  highest 
value. 

Marked  interest  in  the  Congress  from  foreign  countries 
continues,  and  there  is  every  evidence  that  the  attendance 
from  abroad  will  be  large.  It  is  hoped  that  all  engineers  in 
this  country  who  have  not  yet  subscribed  as  members  of 
the  Congress  will  give  the  matter  their  immediate  atten- 
tion and  favorable  action.    • 

Full  information  concerning  the  Congress,  the  price  of 
subscription,  and  the  arrangement  for  purchase  of  volumes 
of  the  proceedings,  may  be  obtained  by  addressing  the  Com- 
mittee of  Management,  as  follows:  International  Engineer- 
ing Congress,  1915,  Foxcroft  Building.  San   Francisco.  Cal. 
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Plant  and  kilns  of  the  National  Builders'  Supply  &  Enamel  Concrete  Brick  Company,  Limited,  at  Mascouche,  Que. 

An  Up-to-date  Plant  for  the  Manufacture  of 

Enamelled  Concrete  Brick 

Erected  and  Ekiuipped  at  Mascouche,  Que.,  by  the  National  Builders'  Supply  &  Enamel  Concrete 

Brick  Company,  Limited,  Montreal 

IN  this  age  of  concrete,  one  hardly  needs  reminding  of 
the  durable  qualities  of  that  material.  The  problem  of 
manufacturing  it  into  brick  form  and  of  facing  it  with 
an  enamel  finish  has  been  the  subject  of  many  experi- 
ment.s,  it  being  recognized  that  if  .successfully  solved,  the 
product  would  be  a  brick  of  great  permanent  characteristics. 
The  result  of  several  years'  experiments  and  the  expenditur» 
of  a  large  sum  of  money  was  the  invention  of  the  machine 
made  by  the  Enamel  Concrete  Rrick  Company,  Des  Moine.s, 
Iowa.  The  bricks  have  been  extensively  used  in  the  United 
States,  and  are  now  being  manufactured  in   this  country  by 
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the  National  Builders'  Supply  and  Enamel  Concrete  Brick 
Company,  Limited,  of  30  St.  Francois  Xavier  Street,  Mon- 
treal, at  Mascouche,  P.Q.,  who  hold  the  exclusive  rights  for 
Canada.  The  capital  is  provided  by  a  Franco-Belgian  syn- 
dicate, and  it  is  intended  to  erect  about  ten  plants  through- 
out the  Dominion.  For  that  purpose  several  machines  have 
been  ordered,  and  the  company  are  also  negotiating  for  the 
right  to  install  the  machines  in  Europe. 

The  plant  at  Mascouche,  26  miles  from  Montreal,  has 
just  been  installed  from  the  design,  and  under  the  superin- 
tendence of  Mr.  H.  C.  Harding,  fhe  managing  director.  The 
company  own  147  acres  of  land  yielding  a  very  fine  sand, 
well  adapted  for  manufacturing  the  brick;  it  is  composed  of 
felspar  and  quartz — practically  a  pure  silica  sand.  An  option 
on  an  additional  600  acres  is  held  by  the  company.  The 
bricks  are  composed  of  sand  and  cement,  and  are  made  either 


in  the  form  of  enamel,  pressed,  or  moss  finish,  and  in  fifteen 
standard  shades,  although  any  desired  color  can  be  .obtained. 
It  is  claimed  that  they  are  fireproof,  waterproof,  sanitary 
and  artistic,  and  can  be  adapted  to  every  use  to  which  build- 
ing stone  or  brick  can  be  supplied. 

The  works  comprise  a  mill,  oil-house,  camp,  storeroom 
and  offices,  engine-house,  forge  fitted  with  a  complete  equip- 
ment for  repairs,  and  a  laboratory  and  testing  room. 

The  mill  is  strongly  built  of  lumber,  and  is  capable  of 
extension;  in  fact  it  will  be  shortly  enlarged  to  allow  of  the 
installation  of  another  machine.  One  of  the  features  is  the 
automatic  action  of  the  entire  machinery,  hand  labor  being 
eliminated  wherever  possible.  The  sand  is  conveyed  to  the 
ground  floor,  where  it  is  fed  into  an  American  Process  dryer; 
this  machine  is  6  ft.  in  diameter  and  iZ  ft.  in  length  and 
rotates  at  6  revolutions  per  minute.  When  dried  the  sand 
falls  into  a  boot  and  is  elevated  to  the  third  floor,  where  il 
l)asses  over  a  screen,  the  stones  being  thrown  into  a  shoot 
at  the  side.  As  the  coarse  sand  passes  into  a  bin  it  can  be 
screened  a  second  time  by  an  ingenious  screen,  the  idea  of 
Mr.  Harding,  controlled  from  the  floor  below.  Should  this 
finer  sand  be  required,  a  lever  is  pulled  and  the  sand,  instead 
of  going  into  the  sand  bin  on  a  conveyor,  passes  over  a  small- 
er screen  and  into  a  spout  leading  to  the  next  floor.  On  the 
third  floor  is  situated  the  bin  for  the  cement,  to  which  tliis 
material  is  elevated  from  the  second  floor,  where  the  bags  are 
hoisted  direct  from  the  railway  cars.  The  matorails  stored 
on  the  top  storey  pass  down  to  the  next  room  as  they  art 
wanted,  the  supply  being  regulated  by  the  man  in  charge  of 
the  mixing  machine.  The  responsibility  for  the  smooth  run- 
ning of  the  mixing,  etc.,  rests  upon  this  employee,  who  con- 
trols the  quantities  of  materials  coming  from  the  bins,  the 
moisture  of  the  mixture,  and  the  regularity  with  which  the 
materials  are  fed  into  the  press  on  the  ground  floor.  Near 
him  is  fixed  a  card  dial,  with  various  directions  as  to  the 
mixture  and  the  running  of  the  machines;  this  is  connected 
with  the  press  on  the  ground  floor,  and  if  any  more  mois- 
ture is  required,  the  men  at  the  press  signal  by  means  of 
the  dial  and  the  alteration  is  made.  After  the  cement  and 
sand  have  been  mixed  and  a  certain  amount  of  water  added 
to  give  the  right  consistency,  the  mixture  flows  into  eight 
individual  scale  hoppers,  thus  automatically  measuring  the 
materials  for  each  brick.  These  hoppers  automatically  dump 
the  material  through  receiving  spouts  leading  into  the  eight 
moulds,  of  the  press  below.    This  press  is  very  heavily  built. 
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and  weighs  36i/^  tons.  The  eight  moulds  are  subjected  to  a 
pressure  of  3,200,000  pounds,  forming  the  material  into  strong 
hard  bricks,  which  are  delivered  from  the  machine  eight  at  a 
time.  This  is  the  method  of  manufacturing  the  common 
concrete  brick. 

When  an  enamel  face  is  required,  an  additional  process 
comes  into  operation.  On  the  second  floor  there  are  the 
color  vats  for  mixing  whatever  color  is  desired.  The  liquid 
drops  into  a  series  of  eight  cups  attached  to  the  press  on  the 
ground  floor;  these  cups  automatically  deposit  the  liquid  into 
the  moulds,  which  then  receive  from  a  mixer  on  the  second 
floor  a  special  mixture  of  fine  sand  and  cement,  this  deposit 
acting  as  a  cushion  on  top  of  the  liquid  enamel  facing.  The 
remaining  portion  of  the  moulds  are  filled  by  the  body  or 
backing  material  of  which  the  common  concrete  brick  is 
made,  and  which  has  been  delivered  to  the  press  as  described 
in  the  preceding  paragraph.  The  mould  boxes  are  subjected 
to  the  heavy  pressure  referred  to,  which  unites  and  amal- 
gamates the  facing  cushion  and  backing  materials  into  one 
cohesive  mass  for  each  of  the  eight  bricks. 

The  bricks  are  released  resting  on  the  steel  pallets  on 
which  they  are  made.  There  are  14,000  of  these  polished  pel- 
lets, which  after  being  used  are  oiled  and  cleaned  by  a  special 


Brick  press  machine. 

machine  erected  near  the  press.  The  latter  has  a  capacity  of 
:!5,000  to  40,000  bricks  per  day.  On  the  ground  floor  there 
are  also  two  hand  machines  for  making  special  bricks. 

After  coming  from  the  press,  the  bricks  are  placed  on 
folding  deck  cars — of  which  there  are  125 — and  conveyed  on 
rails  to  the  four  steam  curing  tunnels,  each  140  feet  long. 
Here  the  bricks  are  subjected  to  a  high  pressure  for  24  hours, 
and  later  transferred  to  the  loading  sheds  ready  for  shipment. 
The  steel  cars  are  of  very  ingenious  construction,  and  permit 
of  a  minimum  of  handling.  Four  additional  kilns  are  now 
being  built. 

The  mill  is  about  half  a  mile  from  the  railway  station, 
and  the  C.  P.  R.  have  put  in  a  special  siding,  which  allows 
railway  cars  to  be  loaded  from  both  sides  of  the  sheds,  which 
have  a  capacity  of  seven  million  bricks. 

The  boiler  house  and  engine  room  is  an  exceptionally 
well-lighted  and  spacious  department.  The  boilers,  manu- 
factured by  the  Goldie  and  McCuUough  Company,  Gait,  Ont., 
are  two  in  number,  and  each  of  125  horse-power.  They  are 
coal  fed,  forced  draught  being  provided  by  a  ten  horse-power 
upright  engine  and  by  a  blower  made  by  Sheldons,  Limited, 


Gait.  In  the  boiler  house  is  a  National  feed  water  heater  fed 
by  a  Blake  duplex  feed  pump  6x4x6.  The  tank  in  the  mill 
is  fed  by  a  duplex  pump  supplied  by  the  Smart-Turner  Ma- 
chine Company,  of  Hamilton.  The  engine,  of  aoo  horse- 
power, is  by  the  Jenckes  Machine  Company,  Sherbrooke, 
P.Q.        " 

The  plant  is  electrically  lighted,  there  being  200  lights  in 
all,  with  1J4  miles  of  wire.  The  engine  is  the  Ideal,  while  the 
d.c.  generator,  115  volt,  60  amp.  and  1,800  r.p.m.  was  manu- 
factured by  the  Canadian  General  Electric  Company,  who 
also  supplied  a  small  lighting  panel.  All  the  refuse  oil  is  fil- 
tered by  a  Simms  oil  filter. 

Water  is  supplied  from  a  reservoir  with  a  capacity  of 
80,000  gallons,  which  serves  the  double  purpose  of  draining 
the  land  and  giving  an  ample  supply  of  water  for  the  plant; 
it  is  very  pure,  being  filtered  through  the  sand.  It  is  pumped 
direct  into  the  boilers  and  into  a  large  tank  at  the  top  of  the 
building.  Near  the  reservoir  is  a  platfornj  for  loading  sand 
for  the  Montreal  market,  this  platform  having  a  capacity  of 
25  cars  per  day. 

A  large  amount  of  the  iron  and  accessories  for  the  build- 
ing were  supplied  by  the  Canadian  Fairbanks  Morse,  Limited, 
Montreal;  the  conveying  apparatus  by  the  Jeffreys  Manu- 
facturing Company;  and  the  belting  by  the  J.  C.  McLaren 
Belting  Company,  Montreal. 


Baystate  Brick  and  Cement  Coating 

The  concrete  contractor  who  has  had  difliculty  in  water- 
proofing his  buildings  will  appreciate  the  merits  of  Bay  State 
lirick  &  Cement  Coating  as  manufactured  by  Wadsworth- 
llowland  &  Company,  82-83  Washington  Street,  Boston, 
Mass.,  and  described  in  their  Booklet  10.  This  booklet  con- 
tains a  great  many  photographic  reproductions  of  building.s 
in  which  this  waterproofing  has  been  used,  together  with  a 
long  list  of  buildings  in  practically  every  state  in  the  Union. 
It  also  contains  a  color  card  showing  the  various  colors  in 
which  it  can  be  obtained  "and  from  which  practically  any  de- 
sired shade  can  be  made.  The  object  of  Bay  State  Brick  & 
Cement  Coating  is  to  decorate  and  protect  concrete,  cement, 
stucco  and  brick  surfaces.  It  overcomes  the  dull,  monoton- 
ous color  of  ordinary  Portland  cement,  and  prevents  such 
surfaces  from  showing  any  spots,  blotches,  discoloration  or 
dampness  after  a  storm.  By  filling  all  of  the  pores  in  the 
surface,  it  prevents  air  cracks  and  other  disfigurations.  When 
metal  lath  is  used  with  stucco,  this  compound  prevents  any 
moisture  getting  to  the  lath  and  so  prevents  the  deteriora- 
tion of  it.  By  excluding  dampness,  it  preserves  all  of  the 
building  materials,  as  well  as  insures  a  dry  inside  wall.  Bay 
State  Brick  &  Cement  Coating  can  be  used  not  only  on  the 
exterior  but  on  the  interior,  where  it  gives  the  soft,  velvety 
effects  of  water  color.  As  it  is  unaffected  by  dampness,  it 
has  far  greater  durability  than  any  other  of  the  products 
used  for  this  purpose,  and  it  can  be  washed  without  injury. 
It  is  one  of  the  few  compounds  which  bears  the  label  of  the 
-National  Board  of  Fire  Underwriters,  ana  when  used  on 
wood  tends  to  lessen  the  fire  risk. 


An  illustrated  catalogue  of  Iroquois  road  and  street 
paving  machinery  and  tools  received  from  the  Barber  Asphalt 
Paving  Company,  Buffalo,  N.Y.,  is  suggestive  as  to  the  possi- 
bilities of  this  equipment.  The  various  lines  shown  and 
described  include  tandem  rollers,  macadam  road  rollers,  port- 
able heating  kettles,  double  drum  dryers,  semi-portable  bitu- 
minous mixing  plants  and  asphalt  and  concrete  mixers.  The 
company  also  has  a  line  of  small  tools  which,  in  common 
with  Iroquois  machinery,  are  the  outcome  of  twenty-five 
years'  experience  in  the  manufacture  and  use  of  equipment 
for  paving  and  road  building. 
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Dealers  in  Building  Supplies 


Waterworks,  Sewerage  and 
Roadways 

Berlin,  Ont. 

The  city  council  has  decided  to  install 
a  filtration  plant  at  Shoemaker's  Dam, 
as  the  Board  of  Health  has  forbidden 
the  further  use  of  the  water  until  a  plant 
is  erected. 

Brocket,  Alta. 

Tenders  will  be  received  by  Duncan 
Scott,  Dept.  of  Indian  Affairs,  Ottawa, 
until  noon  June  8th,  for  excavating,  con- 
crete work,  wood  and  galvanized  iron 
piping  and  valves  connected  with  the  in- 
stallation of  a  waterworks  system  for 
the  Peigan  Reserve.  Plans  and  specifi- 
cations are  at  the  Indian  Office  Brocket, 
Post  Offices  at  MacLeod  and  Lethbridgc, 
and  at  the  office  of  Woods  &  Steel,  Civil 
Engineers,  Pincher  Creek,  Alta. 

Brockville,  Ont. 

Estimates  are  being  prepared  by  the 
town  council  for  the  construction  of  tar- 
via  roadway  on  King  St.  W.,  from  King- 
ston Bridge  to  the  town  limits,  and  for 
the  paving  of  Church  Street,  from  Perth 
Street  to  the  C.   N.   R.  station. 

Esquimalt,  B.C. 

Plans  are  being  prepared  for  the  con- 
struction of  the  third  unit  of  the  sewer 
system.  The  municipal  council  will  call 
for  tenders  in  the  near  future.  Engineer, 
C.  H.  Topp,  211  Pemberton  Blk.,  Vic- 
toria. 

Hamilton,  Ont. 

The  question  of  the  construction  of  an 
overflow  sewer  system,  at  an  estimated 
cost  of  $500,000,  will  be  brought  up  by 
Aid.  Littlewood  at  the  next  meeting  of 
the  city  council. 

London,  Ont. 

Plans  are  being  prepared  for  the  paving 
of  King  St.  The  cost  is  estimated  at 
$8,000. 

Moncton,  N.B. 

The  town  council  are  having  plans  pre- 
pared for  extensions  to  the  sewerage  sys- 
tem. 

Montreal,  Que.  (Ft.  St.  Charles) 

Tenders  will  be  received  by  L.  N. 
Senecal,  secretary  to  the  Board  of  Com- 
missioners, until  noon,  June  12th,  for  the 
construction  at  the  low  level  pumping 
station,  Pt.  St.  Charles,  of  a  brick  build- 
ing, with  concrete  foundations  and  fire- 
proof roof,  etc.,  as  per  plans  and  specifi- 
cations at  the  office  of  the  Superintend- 
ent of  Waterworks,  City  Hall. 

Montreal,  Que.,  St.  Lambert 

Tenders  will  be  received  by  the  engi- 
neer. E.  Drinkwater,  for  the  next  two 
weeks,  for  the  laying  of  sidewalks  on  15 
streets. 

Niagara  Falls,  Ont. 

Tenders   will   be   received   by   the   city 


council  clerk,  \V.  J.  Seymour,  or  the  engi- 
neer, I'".  J.  Anderson,  until  noon  June  M, 
lor  the  construction  of  approximately 
•1,3U0  lin.  ft.  of  8  and  10-in.  sanitary  sew- 
ers. I'lans  are  at  the  office  of  the  Engi- 
luer,  iAty  Hall. 

Orillia,  Ont. 

Hy-law  providing  for  the  remodelling 
111  tlie  waterworks  system  at  a  cost  of 
$80,000   will   be   submitted   to    ratepayers 

1)11  June  18th. 

Ottawa,  Ont. 

The  assistant  city  engineer,  1'".  C  Ask- 
willi  has  been  requested  to  report  on  the 
road  equipment  and  machinery  required 
by  the  city,  so  that  the  purchase  can  be 
made. 

The  laying  of  the  following  pavements 
is  being  considered  by  the  city  council. 
Macadam  tarvia  finish  on  Carling  St.,  be- 
tween Bank  and  O'Connor  Sts.;  asphalt 
pavement  on  O'Connor  St.,  between  Lau- 
rier  and  Lewis  Sts.;  treated  wood  block 
on  Chapel  St.,  between  Anglesea  Sq.  and 
St.  Patrick  St.;  wood  block  on  Murray 
St.,  between  King  and  Chapel  Sts.,  and 
wood  block  on  York  St. 

Port  Moody,  B.C. 

A  by-law  providing  for  the  construc- 
tion of  a  reservoir  and  water  supply  sys- 
tem at  a  cost  of  $66,000  is  to  be  submit- 
ted to  the  ratepayers.  The  water  supply 
will  be  obtained  from  Noon  and  Scolt 
Creeks.  The  engineers  are  Davis  & 
Leslie   of   Vancouver. 

Prince  Rupert,  B.C. 

The  Board  of  Works  has  recommended 
the  laying  of  a  10-in.  watermain  in  Sec. 
No.  2,  a  6-in.  main  on  7th  Ave.,  and  a  6- 
in.  main  on  6th  A\e.  The  total  cost  is 
estimated  at  $21,000. 

Regina,  Sask. 

New  tenders  are  to  be  called  for  the 
construction  of  a  reservoir  at  Dewdney 
and  Broad  streets.  The  previous  ten- 
ders were  rejected  owing  to  the  change 
of  location.  Engineer,  J.  M.  Mackay, 
Supt.  of  Waterworks. 

Revelstoke,  B.C. 

The  construction  of  pavements  on 
various  streets  is  being  considered  by 
the  city  council. 

The  city  council  has  decided  to  con- 
struct cement  walks  on  :ird  and  4th  Sts. 

Shellbrook,  Sask. 

The  village  council  has  received  the 
permission  of  the  Provincial  Govern- 
ment to  raise  the  sum  of  $2,500  for  im- 
provements to  the  sidewalks,  streets  and 
municipal  buildings. 

Truro,  N.S. 

The  town  council  has  decided  to  con- 
struct certain  concrete  pavements  and 
sidewalks  at  a  cost  of  $5,750.  The  work 
is  to  be  done  by  day  labor. 

Toronto,  Ont.,  Weston 

Tenders  will   he  called  shortly  by  the 


town   council    for   the   construction    of   a 
new  road  on  Main  St.,  1^  miles  long. 

Victoria,  B.C. 

The  city  council  has  approved  the  pav- 
ing of  Cook  street  from  Mpars  street  to 
Rockland  Ave.  and  Eairlield  Road  be- 
tween   Dallas   Road   and   the   city   limits. 

Vancouver,  B.C. 

The  construction  of  the  following  sew- 
ers has  been  recommended  by  the  engi- 
neer, F.  L.  Fellowes,  on  Garden  Drive, 
$15,000;  Lakewood,  $3,560;  4th  Ave.,  $2,- 
670;  3rd  Ave.,  $1,350;  2nd  Ave.,  $1,205; 
Broadway,  $1,100;  8th  .\ve.  E.,  $2,000; 
8th  Ave.,  lane,  $1,250. 

Yarmouth,  N.S. 

The  town  clerk,  Hiram  Goudey,  will  be 
glad  to  receive  prices  on  rock  crushers, 
lor  road  building  purposes. 

CONTRACTS  AWARDED 
Assiniboia,  Man. 

The  rural  municipality  of  Assiniboia 
has  awarded  to  A.  C.  Vanhorenbeeck  & 
Co.,  of  St.  Boniface,  the  contract  for  the 
construction  of  a  sewer  on  Ness  Ave. 

Camrose,  Alta. 

The  contract  for  sewer  and  water- 
works extensions  has  been  awarded  by 
the  municipal  council  to  Chas.  Gray. 
Prospect  Ave. 

Edmonton,  Alta. 

The  following  contracts  for  watermains 
and  sewers  have  been  awarded  by  the  city 
council.  McMahon  &  Graham,  $80,000; 
C.  L.  DeVall,  $53,000;  Ross  &  McCabe, 
$33,000. 

Montreal,  Que.,  St.  Lambert 

The  town  council  has  awarded  to  E. 
Belanger  Co.,  of  2820  St.  Hubert  St.. 
Montreal,  a  contract  for  sewer  construc- 
tion. 

Point  Grey,  B.C. 

The  municipal  council  has  awarded  to 
Robt.  McLean  &  Co.,  of  Vancouver,  the 
contract  for  the  sewer  extensions  on  48th 
Street. 

Prince  Albert,  Sask. 

The  city  council  has  awarded  to  The 
Red  Wing  Sewer  Pipe  Co.,  of  Red  Wing. 
Minn.,  U.S..\.,  a  contract  for  the  supply 
of  40,000  ft.  of  15-in.,  12-in.,  10-in.,  8-in., 
0-in.  and  4-in.  sewer  pipe,  with  unctions 
and  specials. 

Sherbrooke,  Que. 

Thecity  council  has  awarded  to  J.  S. 
Mitchell  &  Co.,  7.3-77  Wellington  St.,  a 
contract  for  the  supply  of  6-in.  cast  iron 
pipe,  at  $30.15;  8-in..  at  $30.15;  10-in.,  at 
.1:30.15:    fittings,   at   $54.    . 

Toronto,  Ont. 

The  Board  of  Control  has  awarded 
contracts  for  various  works  to  follow- 
ing: concrete  sidewalks — Routly  &  Sum- 
mers, 38  Benlamond  Ave.:  Queen  City 
Concrete   Paving-     Co..     179     Broadview 
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agreed  that  the  trade  depression  is  (jf  a  very 
sliallow  character.  Not  infrequently  Canada  has  pro- 
vided an  almost  isolated  e.xample  of  continued  pros- 
perity, but  in  the  very  nature  of  the  manner  in  whicli 
all  her  important  constructional  undertakings  liave 
been  financed,  and  of  the  increased  amount  of  outside 
capital  that  is  coming  into  tlie  country,  slie  must  be 
susceptible  to  the  influence  of  outside  conditions,  par- 
ticularly in  the  United  Kingdom  and  the  United 
States.  Much  will  depend  upon  the  ciiaracter  and  ex- 
tent of  this  year's  crops  in  Western  Canada,  but  much 
also  will  depend  upon  outside  developments. 

It  is  recalled  how  the  British  Chancellor  of  the  Ex- 
chequer in  presenting  his  l'J13  budget  went  contrary 
to  expert  opinion  and  predicted  a  prosperous  year. 
And  it  proved  to  be  right,  for  liis  estimates  of  revenue 
were  exceeded 'by  $15,000,000;  the  country's  com- 
merce reached  a  record  point,  and  in  general  prosperity 
England  surpassed  her  trade  rivals.  The  success  of 
this  prophetic  utterance  does  not  necessarily  ensure 
uninterrupted  accuracy  in  the  Chancellor's  predictions, 
but  it  is  sufficient  to  command  attention.  In  iiis  bud- 
get speech  Mr.  f.loyd  (ieorge  ex|)ressed  tiie  o])inion 
that  the  present  depression  would  be  a  shallow  one 
and  would  not  last  long. 

In  the  United  States  the  conviction  that  the  coun- 
try will  enter  upon  a  decided  forward  movement  be- 
fore fall  is  based  largely  on  the  excellent  crop  outlook. 
And  besides,  the  belief  is  growing  that  the  period  of 
extreme  governmental  and  legislative  attack  on  big 
business  is  drawing  to  a  close.  In  all  parts  of  the 
Union,  business  men  have  been  roused  by  the  effects 
of  the  numberless  laws  and  projects  for  having  Gov- 
ernment officials  forever  meddling  or  interfering  with 
business  men.  Trade  and  industrial  activity  has  been 
artificially  restrained  through  fear  of  legislative  ag- 
gression.    Husiness  has  been  held  back  for  months. 

The  United  Kingdom  has  been  affected  by  purely 
luu'opean  develo|)mcnts  and  by  the  course  of  events 
m  Mexico,  Hrazil  and  I'^ast  India.  In  many  of  these 
cases  there  are  signs  of  improvement  and  it  can  be 
taken  for  granted  that  Cireat  I'ritain  wtmld  benefit 
more  than  any  other  country  frt)tTi  a  ])ronounced  re- 
vival in  the  United  States.  When  the  people  on  the 
other  side  of  tlie  l)order  are  very  ])rosperous,  British 
trade  always  i)enefits ;  and  since  the  lowering  of  the 
United  States  customs  tarifT  the  I'ritish  stand  to  gain 
a  great  deal  more  profitable  trade.  Tims,  if  the  above 
forecasts  or  theories  should  turn  out  to  be  correct,  we 
sliould  see  a  good  improvement  in  conditions  in  the 
neighboring  country  and  in  the  mother  country. 

The  question  arises  as  to  the  extent  to  which  oui 
i)usiness  would  be  influenced.  In  calculating  this  it  is 
necessary  to  ask  whether  circumstances  peculiar  to 
ourselves  will  ojierate  on  this  occasion  to  lessen  or  re- 
strict our  |jartici])ation  in  the  ])rosi)erity  of  the  other 
countries.  It  is  probably  the  case  that  conditions  now 
|)ievailing  in  Canada  would  prevent  any  sudden  uj)- 
ward  bound  on  our  part.  Necessarily  the  improvement 
here  .must  be  gradual.  .A  great  deal  will  depend  on 
this  year's  cro])s  in  Western  Canada.  .A  good  yield 
would  help.  .Xiul  if  the  jjrices  received  by  producers 
are  such  as  to  gi\e  them  reasonable  jirofits  so  miicii 
the  better.  .Another  requisite  is  that  the  British  mar- 
ket take  our  good  iionds  and  debentures  in  large  vol- 
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nine  on  satisfactory  terms.  I'erhaps  it  is  vain  to  hope 
that  our  securities  will  "coniniand  immediately  a  free 
and  advantageous  market  abroad.  English  investors 
now  think  we  have  borrowed  too  much  lately,  tind 
many  of  them  have  burned  their  fingers  in  Canadian 
propositions.  So  it  may  take  a  little  while  to  re-estab- 
lish our  position  in  London.  Itut,  in  the  meantime,  if 
trade  in  the  United  States  and  Great  Britain  enters  a 
new  era  of  prosperity,  there  must  necessarily  be  a 
tpiickening  of  our  industry  and  trade  also. 


Inefficiency  Illuminated 

L1I-"F.   is   nothing   if   it   be   not    relieved  occasion- 
ally   by    a    touch    of    humor.     .Shortcomings, 
municipal  and  otherwise,  cannot  fail  to  amuse 
sometimes,  for  inefficiency  can  be  carried  to  a 
]K)int  where  it  becomes'  ludicrous.      It   is  possible  to 
pass  from  indignati(Mi  to  a  state  of  entertained  ])assiv- 
ity. 

So  we  feel  about  the  town  of  St.  John's,  P.Q.  In  this 
enlightened  (Quebec  municipality  we  Iiave  a  corres- 
pondent whom  we  asked  to  report  upon  the  various 
municipal  systems  in  operation  and  to  give  us  some 
information  about  the  manner  in  whicli  local  affaiis 
were  administered.  We  iiad  hoped  to  incorporate  the 
details  in  the  Alpiiabetical  I'ieference  to  Canadian 
Towns  and  Cities  published  recently  in  this  journal, 
Intt  the  communication  came  in  tardily — not  alto- 
gether to  the  disadvantage  of  St.  John's,  perhaps. 

Below  we  give  our  correspondent's  report  upon 
.St.  John's,  culled  word  for  word  frt)m  his  letter. 

Roadways. — Macadam.     Mostly  in   a  rotten   state. 
Sewerage. — No    system,     A   sewer   is   thimped   down 

regardless  of  any  system   and   the   sewage  emp- 
ties into   the   Richelieu   River. 
Garbage.— Allowed    to    collect    in    yards    until    it    smells 

too  higli. 
Water   Supply. — From    Richelieu    River.     About   two 

thousand    cases    of    typhoid    and    paratyphoid    in 

tlic   town   last  winter  and   spring. 
Electric  Light. — Good   service. 
Present   Mayor. — A    l)utcher. 
City  Clerk. —  Efficient,  but  council-ridden. 
Commissioners. — No-one  appointed.     Every  council- 

h)r  thinks  he  is  one. 
City   Engineer. — Office   held   by    the   bailiff,   chief   of 

police   and   general   utility   man. 

One  redeeming  feature  about  St.  John's  would  ap- 
pear to  be  the  electric  light  service.  All  we  can  say 
is  that  we  shall  hope  to  hear  before  long  that  the  ad- 
ministrators of  the  iTiunicipality  have  become  eu- 
lightened  mentally  as  well  as  physically.  The  above 
extract  is  ilhuiiinating  as  to  why  we  loimd  it  imjios- 
sible  to  obtain  official  particulars  from  St.  John's  for 
our  Alphabetical   Reference. 

St.  John's  is  a  town  with  a  population  of  some 
seven  thousand.  Is  its  record  one  of  many  or  one 
among  many? 


An  Experiment  With  a  Fallacy 

TllK  strikers  in  the  I'"ederation  of  London  Build- 
ing  Industries   have   taken   over   the   contract 
for   the  new   structure   for   the   Theosophical 
Society — a  building  which  involves  the  expen- 
diture of  $500,000. 

The  move  is  a  socialistic  one  and  we  are  told  that 
its  end  is  the  elimination  of  the  contractor.  This  idea 
has  been  popular  in  British  labor  circles,  but  it  has 
been  difficult  to  get  it  under  way  owing  to  the  fact  that 
all  building  materials  in   England  are  controlled   by 


syndicates  whose  interests  are  boimd  up  with  the  con- 
tractors. There  are  eleven  unions  in  tiie  I-ederation, 
but  funds  are  low  owing  to  the  fact  that  the  strike  has 
been  in  progress  for  more  than  four  months. 

It  will  be  interesting  to  watch  what  success  at- 
tends this  late.st  socialistic  development  in  the  old  land. 
It  is  possible  that  the  officials  at  the  head  of  the  imions 
are  sufficiently  able  men  to  take  over  the  duties  of  the 
contractor  and  that  the  emoluments  vvhicJi  they  receive 
are  sufficient  inducement  for  them  to  do  so,  but  it  is 
safe  to  assume  that  in  this  instance,  as  in  all  others, 
the  profit  to  which  the  contractor  is  entitled  legiti- 
mately by  virttie  of  his  skill  and  expeiience  will  g<j 
somewhere — that  it  will  be  scpiandered  at  least  in  i)art. 
and  that  those  who  expect  to  benefit  from  the  scheme 
will  be  disappointed. 

.Success  in  any  enterprise  is  dependent  tipon  effi- 
cient business  administration.  From  such  efficiency 
alotie,  ])rovided  their  interests  be  sufficiemry  protected, 
can  em])loyees  in  the  building  or  any  otlier  trade  ho[)e 
to  benefit.  The  history  of  administration  by  .social  re- 
form bodies  has  not  been  an  encouraging  one. 


Mr.  If.  K.  McCay,  the  city  engineer  of  Baltimore, 
gives  an  interesting  account  of  the  efforts  made  to  pro- 
tect steel  bridges  over  railways  against  the  corrosive 
action  of  gases  and  cinders  from  locf)motives.  In  the 
case  of  two  important  bridges  it  was  found  that  the 
lower  members  were  badly  corroded  in  sjiite  of  fre- 
quent re])ainting.  Consequently,  the  girders  have  been 
encased  in  reinforced  concrete,  which  has  been  applied 
for  the  same  purpose  elsewhere  with  highly  satisfac- 
tory restilts. 


The  supplementary  estimates  tabled  at  Ottawa  total 
$17,438,912.  An  important  item  is  $6.S.5,000  for  the 
construction  and  completion  of  a  dredging  plant  in  the 
River  St.  Lawrence.  There  is  a  vote  of  $100,000  for 
harbor  works  at  (ioderich.  One  million  is  provided  foi 
the  N.  T.  R.,  one  million  for  the  Quebec  Bridge,  and 
one  million  for  the  Wel'.and  Canal  work.  The  sum  of 
$.500,000  is  placed  in  the  estimates  for  Port  Arthur  and 
Fort  William  harbor  improvements,  and  the  same 
amount  is  set  aside  for  similar  work  at  Quebec.  For 
harbor  works  at  Hamilton  the  sum  of  $2.50,000  is  ap- 
propriated and  for  wharves  in  the  Winnipeg  uarbor 
$200,000.  A  large  sum  will  be  spent  upon  the  erection 
of  public  buildings  and  extensions  to  existing  struc- 
tures. 


In  an  editorial  note  on  fire-proof  construction,  the 
Sanitary  Record  points  out  that  in  fire  after  fire  it  has 
been  demonstrated  that  unprotected  ironwork  only 
helps  to  destroy  buildings  "by  expanding  and  pushing 
out  the  walls  or  yielding  under  the  heat  and  pulling 
them  dt)wn."  After  referrin<r  to  slow  and  costly  ex- 
perience of  so-called  methods  of  fire-proofing,  our  con- 
temporary makes  the  following  remarks  upon  rein 
forced  concrete:^" Whatever  tnay  be  the  opinion  of 
architects  as  to  its  adaptability,  there  is  no  doubt  that 
its  proved  fire-resisting  and  other  desirable  (jualities 
ought  to  secure  its  use  for  the  structural  portion  of  all 
large  buildings.  We  are  afraid,  however,  that  safety 
alone  is  not  a  sufficient  inducement  to  adopt  it,  and  not 
until  architects  and  capitalists  find  that  it  is  really  an 
economical  method  of  construction  and  makes  a  good 
foundation  for  adornment,  shall  we  see  it  as  widely 
used  as  we  think  it  should  be." 
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The    Canadian     Northern    Pacific     Railway 
Bridges   of  British   Columbia 


Specially  Contributed  by 

THE  Canadian  Northern  Pacific  Railway,  coming 
east  from  Vancouver,  crosses  the  Fraser  River 
at  New  Westminster  on  the  bridge  built  in 
1904  by  the  Province  of  British  Columbia,  and 
proceeds  up  the  southerly  bank  to  Cisco,  where  it 
crosses  again  to  the  north  side  of  the  river,  only  to  re- 
turn at  Lytton.  It  then  proceeds  up  the  Thompson 
River,  crossing  it  seven  times,  and  crosses  at  its  mouth 
and  continues  up  the  North  Thompson  River.  Be- 
tween Ya'.e  and  Cisco  the  road  crosses  on  steel  spans 
and  trestles  nine  creeks  which  enter  the  Fraser  River 
from  the  south. 

The  earlier  construction  of  the  Canadian  I'aciiic 
Railway  secured  for  it  the  easier  course  up  the  north 
side  of  the  Fraser  River  to  its  crossing  at  Cisco  and 
thence  up  the  southerly  side  of  the  Fraser  and  Thomp- 
son Rivers,  l^ut  the  difficulties  of  construction  involved 


John  Lyie  Harrington- 

structures  with  timber  floors,  designed  for  single  track 
class  heavy  loading  and  in  accordance  with  Dominion 
Government  specifications. 

Creek  Crossings 

Bridge  No.  11  consists  of  two  3.S-ft.  girder  spanS 
and  one  90-ft.  span,  supported  on  abutments  and  a 
single  trestle  tower. 

Bridge  No.  12  has  a  total  length  of  910  feet  and  is 
made  up  of  35-ft.  and  70-ft.  girder  spans  on  steel  tower.s, 
having  a  height  of  107  feet  from  base  of  rail  to  masonry. 
The  entire  structure  is  on  a  4-degree  curve. 

Bridge  No.  13  is  720  feet  long  and  105  feet  from 
])ase  of  rail  to  masonry,  and  is  made  up  of  40-ft.  towers 
and  40-ft.,  60-ft.  and  80-ft.  deck-plate  girder  spans. 
Bridge  No.  14  is  about  300  feet  long,  100  feet  high,  and 
consists  of  40-ft.  towers  and  40-ft.  and  90-ft.  deck-plate 
girder  spans.    Bridge  No.  15  consists  of  one  35-ft.  and 


C.  N.  p.  Railway  Bridge,  No.  2 


by  the  less  advantageous  course  remaining  unoccupied 
were  greatly  increased  by  the  adoption  Dy  the  Cana- 
dian Northern  Pacific  Railway  of  low  gradients  and 
very  easy  curves.  The  narrow,  rough  canyons  compell- 
ed the  line  to  cross  the  rivers  frequently,  often  on 
curves  and  at  points  where  construction  was  difficult 
and  expensive.  At  most  of  the  .crossings  the  rivers  are 
so  swift  and  their  flood  depth  so  great  that  the  con- 
struction of  foundations  was  difficult  and  the  erection 
of  superstructures  by  means  of  the  usual'false  work  im- 
possible. The  plant  and  materials  for  the  construction 
of  the  foundations  for  spans  and  viaaucts  between 
Yale  and  Cisco  had  to  be  taken  across  the  swift  and 
treacherous  Fraser,  sometimes  by  boat  and  often  by 
overhead  cable.  Add  to  these  a  sparsely-settled  coun- 
try, scant  means  of  communication,  and  distant  sources 
of  all  labor,  material  and  supplies,  and  the  difficulties 
encountered  in  constructing  so  large  an  amount  of 
bridge  work  are  rarely  equalled. 

In  the  main,  the  structures  themselves  are  not  un- 
usual.    All  have  concrete  foundation  and  steel  super- 

*  Of  the  Arm  of  Messrs.  Waddell  &  Harrington,  Consulting  Kogineere, 
Kansas  City,  Mo. 


one  90-ft.  deck-plate  girder  spans  resting  on  masonry. 
Bridge  No.  16  is  a  single  75-ft.  girder  span.  Bridge  No. 
17  consists  of  one  50-ft.,  one  90-ft.  and  one  15-ft.  girder 
span,  all  resting  on  masonry.  Bridge  No.  18  consists 
of  one  70-ft.  girder  span.  Bridge  No.  19  is  one  60-ft. 
girder  span. 

Bridge  No.  1 

Bridge  No.  I  crosses  the  Fraser  River  at  Cisco, 
where  the  stream  is  narrow,  the  water  is  swift,  and  the 
variation  between  low  and  flood  water  is  substantially 
80  feet,  and  where,  consequently,  false  work  is  impos- 
sible. It  consists  of  about  350  feet  of  steel  trestle  ap- 
proach on  the  east  end,  and  a  three-hinged  spandrel- 
braced  arch,  425  feet  long,  centre  to  centre  of  end  pins, 
having  a  rise  of  90  feet  and  a  tru5S  depth  of  20  feet  at 
the  centre  and  llOieet  at  the  end.  The  distance  centre 
to  centre  of  trusses  is  14  feet,  and  they  are  battered  Ij/z 
inches  per  foot. 

The  foundations  are  comparatively  inexpensive,  for 
on  the  east  side  the  skewback  is  placed  on  solid  rock, 
approximately  at  the  elevation  of  high  water,  although 
on  the  west  side  of  the  river  it  was  necessary  to  ex- 
cavate several  thousand  cubic  yards  of  loose  or  dis- 
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integrated  rock  to  secure  satisfactory  foundation  in  the 
face  of  the  bhiflf,  which  at  that  point  is  almost  sheer. 

The  superstructure  will  be  received  on  the  Canadian 
Pacific  Railway  tracks  on  the  east  side  of  the  river. 
The  easterly  half  of  the  arch  will  he  erected  as  a  canti- 
lever supported  by  temporary  counterweights  bearing 
on  the  skewback.  The  material  for  tiie  west  half  of  the 
arch  will  then  be  carried  out  over  the  east  iialf  and  run 
across  to  the  west  shore  on  cableways  extending  from 
the  middle  panel  point  of  the  arch  to  the  west  skew- 
back.  From  the  cableways  it  will  be  lifted  by  the  tra- 
veller as  needed  in  the  erection  of  the  west  half  of  the 
arch,  which  will  be  erected  as  a  cantilever,  from  tem- 
porary anchorage  in  the  solid  rock  of  the  bluff.  Fig.  1 
is  an  elevation  of  the  bridge. 

Bridge  No.  2 
Bridge  No.  2  crosses  the  I'Vaser  River  at  l,ytton, 
which  is  just  below  the  mouth  of  the  North  Thompson 
River.  It  has  a  total  length  of  80.S  feet,  consisting  of 
two  68-ft.  deck-plate  girder  spans  at  the  easterly  end. 
a  mid-river  span  of  about  Z'AS  feet  Hanked  by  two  truss 
spans  of  about  155  feet  each,  and  two  deck-plate  girder 
spans,  each  about  60  feet  long,  at  the  westerly  end. 
The  crossing  is  on  a  skew  f)f  about  65  degrees.  The 
distance  between  low  water  and  the  base  of  rail  is  about 
126  feet,  and  between  low  and  high  water  about  70 
feet.  The  piers  are  therefore  very  high,  but  since  the 
foundations  are  shallow  their  construction  otherwise 
involved  no  extraordinary  difficulties. 

The  girder  spans  are  being  placed  in  the  usual  way. 
The  155-ft.  deck  truss  spans  are  being  erected  on  false- 
work, but  the  295-ft.  central  span  is  being  erected  as  a 


C.  N.  P.  K^iilway  Hridge  No.  7 

cantilever,  one-half  from  each  side,  supported  duriiiL; 
construction  on  the  155-ft.  .span. 

Bridge  No.  3 

Bridge  No.  3  crosses  the  Tlujmpson  River  at  its 
mouth.  It  consists  of  an  82-ft.  girder  span  at  the 
southerly  end,  three  truss  si)ans  of  about  152  feet  each 
over  the  main  river,  and  a  60-ft.  girder  si)au  at  the 
northerly  end.  All  are  of  deck  construction.  The  dis- 
tance between  base  of  rail  and  low  water  is  approxi- 
mately 121  feet  and  the  water  at  Hood  rises  about  64 
feet. 

The  piers  are  high,  but  are  founded  on  solid  rock 
almost  at  tlie  elevation  of  low  water.  Only  small  cof- 
ferdams were  recjuired  and  the  construction  of  tiie  foun- 
dations involved  no  ])articular  difficulties. 

The  height  of  the  structure  and  Hood  conditions 
render  the  use  of  false-work  dangerous,  hence  to  erect 
the  trus.s  spans  it  is  planned  to  place  with  a  derrick 
car  four  light  trusses  braced  together  and  lying  just  be- 
low the  ])lane  of  the  lower  chords  of  the  main  trusses. 
The  trusses,  with  enough  bracing  to  steady  them,  will 
then  be  erected  by  the  derrick  car,  which  will  not  leave 
the  adjacent  span.  As  each  panel  is  erected  the  ])ortion 
then  erected  will  be  hauled  or  jacked  out  upon  the  light 
temporary  trusses  until  the  entire  span  is  in  place.  This 
method  of  erection  is  novel,  but  there  is  no  apparent 
reason  why  it  should  not  be  employed  successfully. 

Bridge  No.  4 

Bridge  No.  4  crosses  the   Tliompson  River  where  it 

is  comparatively   broad  and  shallow.     The  structure 

consists  of  six  light  deck  truss  spans  and  has  a  total 

length  of  844  feet.     The  bed  of  the  river  is  made  uj) 
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largely  of  hard  gravel  and  boulders,  therefore  the  piers 
were  sunk  by  the  pneumatic  process. 

Span  No.  6  was  erected  on  false  work  in  the  usual 
manner,  but  spans  Nos.  5,  4,  3,  2  and  1  were  erected 
successively  as  cantilevers,  each  span  being  carried  by 
the  one  previously  erected.  Though  the  water  is  shal- 
low, it  is  too  swift  to  make  the  use  of  false  work  safe, 
for  it  would  be  impracticable  to  drive  piles  in  the  bould- 
ers which  constitute  the  river's  bottom,  and  tlie  use  of 
sunken  bents  is  always  precarious. 

Bridge  No.  5 

Bridge  No.  5  crosses  the  Thompson  River  in  a  nar- 
row gorge,  where  the  depth  of  water  is  great,  the  cur- 
rent is  swift,  the  difference  between  low  and  flood  water 
is  32  feet,  and  the  river  bottom  is  too  rough  and  rag- 
ged for  the  use  of  false  work,  even  if  the  current  would 
permit  it  to  be  employed ;  therefore  the  bridge,  which 
consists  of  one  3.vft.  deck-plate  girder  span,  and  a 
single  through  truss  si)au,  210  feet  in  length,  was  erect- 
ed entirely  from  one  side,  the  truss  span  being  erected 
as  a  cantilever.  The  foundations  are  simple  and  not 
especially  noteworthy. 

Bridge  No.  6 

Bridge  No.  6  cross  the  Thompson  River  where  it 
is  swift  but  comparatively  sliallow.  It  consists  of  six 
90-ft.  deck-plate  girder  spans,  resting  on  concrete  piers, 
which  were  sunk  by  the  pneumatic  process  because  the 
river  bottom  is  made  up  largely  of  boulders  and  coarse 
gravel.  The  crossing  is  on  a  severe  skew  and  on  a 
curve.  Tlie  girders  were  erected  by  means  of  a  der- 
rick car  and  the  construction  involved  no  unusual  dif- 
ficulties. 

Bridge  No.  7 

Bridge  No.  7  crosses  the  Thompson  River  where  it 
is  comparatively  shallow,  on  a  skew  and  on  a  curve. 
It  has  a  total  length  of  1,046  feet  between  abutments 
and  is  made  up  of  twelve  88-ft.  deck-plate  girder  spans, 
resting  on  piers  sunk  by  the  open  dredging  process  and 
supported  on  piles.  The  structure  is  shown  in  one  of 
the  illustrations. 

Bridge  No.  8 

Bridge  No.  8  crosses  the  Thompson  River  on  a 
skew  where  the  river  is  broad  and  shallow,  the  current 
sv<'ift  and  the  bottom  somewhat  subject  to  scour.  It 
has  a  total  length  of  1,104  feet  between  abutments  and 
is  made  up  of  ten  deck-plate  girder  spans,  each  about 
93  feet  long,  with  an  86-ft.  deck-plate  girder  span  at 
each  end.  The  piers  rest  on  -hard,  tough  clay  and  are 
protected  from  scour  by  rip-rap.  They  were  sunk 
through  the  overlying  sand  and  gravel  by  the  open 
dredging  process. 

Bridge  No.  9 

Bridge  No.  9  crosses  the  Thompson  River  where  it 
is  comparatively  broad  and  shallow.  It  consists  of  a 
200-ft.  through  truss  span  at  the  easterly  end  of  a  group 
of  six  deck-plate  girder  spans,  of  which  five  are  about 
90  and  one  is  80  feet  long,  supported  on  concrete  piers 
sunk  by  the  open  dredging  process.  Where  hard  ma- 
terial was  found  at  reasonable  depth,  the  piers  rest 
directly  upon  it,  but  where  there  was  much  sand  and 
gravel,  the  piers  are  supported  on  piles.  The  crossing 
is  on  a  skew  and  on  a  curve,  but  the  water  is  shallow 
and  the  superstructure  will  he  erected  by  usual  means. 

Bridge  No.  10 

Bridge  No.  10  crosses  the  broad,  shallow  mouth  of 
the  North  Thompson  River,  where  it  is  navigaijlc. 
The  total  length  of  1,209  feet  is  made  up  of  thirteen 
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deck-plate  girder  spans,  resting  on  concrete  piers.  The 
bed  of  the  river  is  composed  largely  of  sana  and  gravel, 
hence  the  piers  were  sunk  by  the  open  dredging  pro- 
cess and  are  supported  on  piles. 

To  provide  for  navigation,  one  of  the  girder  spans 
is  designed  to  lift  vertically  to  afiford  a  clearance  of  55 
feet  above  high  water  and  a  horizontal  clear  opening 
of  about  75  feet.  The  span  is  fully  counterweighted, 
hence  it  is  easily  raised  and  lowered  by  small  gasoline 
engine.  As  is  usual  with  the  vertical  lift  bridge,  the 
weight  of  the  span  and  counterweight  is  transmitted 
directly  to  the  piers  by  the  front  bents  of  the  towers. 
The  back  braces  which  are  connected  to  the  adjacent 
'  spans,  carry  ^yind  load  only.  One  of  the  illustrations 
aiifords  a  view  of  the  bridge  ready  for  service,  while  the 
general  plan  and  profile  (Fig.  2)  are  reproduced  on 
the  opposite  page. 

The  bridges  were  designed  and  their  construction 
was  supervised  by  Messrs.  VVaddell  &  Harrington,  for 
Messrs.  Mackenzie,  Mann  &  Companv  under  the  gen- 
eral direction  of  Mr.  T.  G.  Holt  and  Mr.  T.  H.  White, 
respectively  Vice-President  and  Chief  Engineer.  The 
substructures  of  bridges  Nos.  1,  2,  4,  5,  6,  7  and  19 
were  constructed-  by  Messrs.  Armstrong,  Morrison  & 
Company,  of  Vancouver.  The  contractors  for  the  sub- 
structures of  Bridge  No.  3  were  The  John  Gait  Con- 
struction Company,  of  Winnipeg,  and  for  Bridges  8 
and  9  The  Graflf  Construction  Company,  of  Seattle. 
The  contractors  for  tlie  superstructure  of  Bridges  1,  2, 
3,  5,  9  and  10  are  The  Dominion  Bridge  Company,  of 
Montreal,  and  for  Bridges  Nos.  4,  6,  7,  and  8  The  Can- 
adian Bridge  Company,  of  Walkerville,  Ont.  The  con- 
tractors for  the  spans  and  trestles  between  Yale  and 
Cisco  were  as  follows :  substructure,  Messrs.  Boyles  & 
Comi)any,  of  Vancou\er;  fabrication  and  delivery"  of 
metal  for  superstructures,  United  States  Steel  Pro- 
ducts Company;  erection  of  superstructures,  Messrs. 
E.  E.  Davis  &  Company. 


Modern   Tendencies   in   Equipping    and 
Operating  Structural  Shops 

IT  is  essential  that  the  designer,  the  dctailer  and  the 
builder  thoroughly  understand  the  character  of 
llie  equipment  and  the  ])rocedure  followed  in 
structural  steel  shops.  Unless  one  is  closely  con- 
nected with  the  operation  of  such  shops  it  is  difficult 
for  him  to  appreciate  the  constant  changes  in  equip- 
ment and  methods.  As  the  writer  has  recently  visited  a 
numljer  of  the  leading  structural  shops  in  the  United 
States  and  Canada  and  has  had  considerable  experi 
ence  in  such  shops  in  the  past  he  will  record  some  of 
the  impressions  created. 

The  greatest  progress  has  been  made  in  the  methods 
and  equipment  for  handling  materials,  as  it  is  now 
realized  that  decreasing  the  number  of  operations  re- 
quired to  fabricate  a  member  is  e.xtrcmely  important. 
The  manner  of  storing,  loading  and  unloading  ma- 
terials, and  the  transfer  of  them  to  and  from  the  ma- 
chines are  even  more  important  factors  than  the  speeds 
of  the  various  machines,  although  the  use  of  high-speed 
tools  has  increased  considerably.  One  marked  change 
has  been  the  development  of  heavy-duty  machines  for 
massive  work.  Shears,  bending  rolls,  straigliteners, 
saws  and  punches  now  have  much  greater  capacities. 
In  connection  with  multiple  punches  one  of  the  most 
interesting  developments  has  been  the  automatic  spac- 
ing tables  in  use  in  some  shops.  Coincident  with  the 
use  of  heavier  machines  there  is  a  marked  tendency  to 


separate  the  facilities  for  light  and  heavy  work.  Al- 
though this  requires  a  greater  floor  space,  and  thus  in- 
creases the  overhead  expenses,  the  increased  production 
has  resulted  in  lower  unit  costs.  The  operation  of  tiie 
large-capacity  machines  for  light  work  is  a  very  waste- 
ful procedure. 

Especially  in  the  smaller  shops,  the  use  of  combina- 
tion machines,  such  as  machines  for  shearing  and 
punching,  for  sawing  and  rotary  planing,  for  bending 
and  straigthening,  etc.,  has  greatly  increased.  Tlie 
small  combination  shearing  and  punching  machines  are 
extremely  useful  as  they  can  also  be  taken  into  the  field 
and  used  for  such  emergency  service  as  is  unavoidable 
in  erection  work.  The  sawing  and  rotary  planing  ma- 
chines are  in  some  shops  displacing  friction  saws,  as 
the  ])laner  face  can  be  used  for  a  number  of  operations. 

Radial  extension  drills,  operating  from  long  arms 
which  may  be  attached  either  to  the  walls  or  may  be 
swung  completely  around  a  column,  have  come  into  ex- 
tensive use.  Heavy  pneumatic  rivetters,  carried  by  a 
crane  which  is  in  turn  mounted  on  a  truck,  are  in  use  in 
some  shops.  The  truck  runs  on  a  track,  and  is  oper- 
ated by  means  of  an  electric  motor.  The  increasing  use 
of  tough  alloy  steels  for  the  rivet  sets  has  reduced  the 
breakage  caused  by  the  punching  of  thick  plates.  The 
increase  in  the  use  of  large  horizontal  milling  machines 
is  marked.  Several  of  these  machines  have  a  travel  of 
from  30  to  40  ft.,  the  'plates  being  held  tightly  in  posi- 
tion by  pistons  operated  from  pneumatic  cylinders. 
Rotary  ])laning  machines  are  growing  in  favor,  and 
duplex  adjustable  planers  are  now  arranged  for  planing 
both  ends  of  long  members  at  the  same  time.  An  in- 
teresting development  has  been  the  milling  machines, 
which  have  recently  come  into  use  for  finishing  the 
ends  of  braces  and  stiffeners  and  for  ciiamfering  the 
corners  of  angle  braces.  One  of  these  tools  is  so  con- 
structed that  it  will  mill,  simultaneously,  both  ends  of 
two  angles.  Machines  for  boring  pin-  holes  at  both 
ends  of  long  compression  members  are  also  in  use,  and 
have  been  developed  to  a  high  degree  of  efficiency. 

Electric  drive  has  now  come  into  almost  universal 
use,  and  with  it  there  has  come  more  complete  pneuma- 
tic systems.  Most  of  the  larger  machines  are  operated 
by  separate  motors,  but  it  is  quite  common  practice  to 
connect  several  of  the  smaller  machines  by  shafting, 
and  to  operate  them  from  a  single  motor.  Locomotive 
cranes  are  being  used  more  and  more  for  yard  service 
and  to  transport  the  material  to  and  from  storage.  The 
use  of  magnets  suspended  from  travelling  cranes  or 
from  the  booms  of  locomotive  cranes  has  effected  econ- 
omy in  some  plants.  Although  travelling  electric 
cranes,  which  span  the  bays  of  structural  shops,  have 
increased  in  efficiency  and  capacity,  wall  cranes,  col- 
umn cranes  and  monorail  hoists  are  being  used  to  an 
increasing  extent.  The  development  of  monorail  sys- 
tems has  been  especially  marked. 

The  improvement  in  the  construction  of  the  shops 
themselves  cannot  be  overlooked.  The  increasing  use 
of  metal  frames  and  sashes  has  resulted  in  much  better 
lighting  systems,  and  the  ventilation  facilities  have  also 
greatly  improved.  In  this  connection  the  efficient  plant 
of  the  St.  Lawrence  Bridge  Company,  which  was  built 
and  equipped  expressly  for  the  construction  of  the  new 
Quebec  Bridge,  is  worthy  of  note.  The  large  number 
of  special  and  efficient  machines  contained  in  this  plant 
are  of  particular  interest  to  anyone  interested  in  the 
fabrication  of  steelwork.  Considering  the  economic 
side  only,  it  is  hardly  probable  that  the  building  of  such 
an  elaborate  plant  as  this  for  the  construction  of  a  sin- 
gle bridge  is  justifiable.— Engineering  and  Contracting. 
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Modern   Bituminous  Surfaces  and 

Pavements 


By  Arthur  H.  Blanchard 


BITUMINOUS  pavements  have  been  in  use  in 
American  municipalities  for  nearly  fifty  years, 
but  the  introduction  of  modern  bituminous  sur- 
faces and  bituminous  pavements  in  the  con- 
struction of  highways  outside  (jf  built-u]:)  districts  is  of 
comparatively  recent  origin  in  America,  dating  from 
about  l'J06.  This  point  is  well  illustrated  by  the  fact 
that  in  1908  the  total  yardage  of  bituminous  surfaces 
and  bituminous  pavements  constructed  under  the  juris- 
diction of  the  eight  leading  state  highway  departments 
in  the  eastern  part  of  the  United  States  was  (jnly  416,- 
700.  Since  that  period  the  growth  of  the  use  of  bitu- 
minous materials  in  the  construction  and  maintenance- 
of  roads  and  pavements  has  been  exceedingly  rapid. 

In  order  to  avoid  misunderstandings  the  various 
methods  of  using  bituminous  materials  referred  to  in 
this  paper  will  be  explained  by  the  following  dehni- 
tions: 

Bituminous  surfaces  are  those  consisting  of  superficial 
coats  of  bituminous  materials  with  x>r  without  the  addition 
of  stone  or  slag  chips,  gravel,  sand  or  materials  of  a  similar 
character. 

Bititminous  macadam  pavements  arc  those  consisting  of 
broken  stone  and  bituminous  materials  incorporated  together 
by  penetration  methods. 

Bituminous  gravel  pavements  are  those  consisting  of 
gravel  and  bituminous  materials  incorporated  together  by 
penetration  methods. 

Bituminous  concrete  pavements  are  those  having  a  wear- 
ing surface  com.posed  of  stone,  gravel,  sana,  etc..  or  com- 
binations thereof,  and  bituminous  materials  incorporated  to- 
gether by  mixing  methods. 

The  definitions  of  bituminous  surfaces  and  bitu- 
minous concrete  pavements  quoted  above  have  been  ad- 
vocated for  adoption  in  the  reports  of  the  special  com- 
mittee on  "Bituminous  Materials  for  Road  Construc- 
tion and  Standards  for  Their  Test  and  Use"  of  the 
American  Society  of  Civil  I'jigineers,  whereas  the  fun- 
damentals of  the  above  definition  of  bituminous  maca- 
dam pavements  are  embodied  in  the  following  quota- 
tion from  the  1913  Report  of  the  As.sociation  for  Stand- 
ardizing Paving  Specifications :  "If  the  stone  is  spread 
in  place  and  the  bituminous  cement  or  binder  applied 
afterwards,  the  resulting  product  is  bituminous  maca- 
dam." As  sheet  asphalt  pavements  have  been  in  use 
for  many  years  and  as  the  essentials  of  good  construc- 
tion have  been  well  established,  this  type  of  bituminou.s 
pavement  will  not  be  dealt  with  in  this  paper. 

Bituminous  Surfaces 

Since  the  formulation  of  the  fimdaniental  principles 
of  the  successful  construction  of  tar  surfaces  by  the  en- 
gineers of  the  Department  of  Roads  and  Bridges  of 
France  in  1903,  bituminous  surfaces  have  been  used 
extensively  in  Europe.  As  an  illustration  might  be 
cited  the  construction  of  five  million  .square  vards  of  tar 
surfaces  in  one  County  of  England  in  1911',  under  the 
supervision  of  the  County  Surveyor  of  Kent,  H.  P. 
Maybury,  M.  Inst.  C.  E.  During'the  last  eight  years 
American  engineers  have  used  bituminous  materials  in 

Yorkcit.**'""  "'  **'*''"*'^  Knglneorlng  in   Columbia  Univen-ity,  New 


this  mctiiod  of  construction  and  maintenance  of  roads 
and  pavements. 

In  the  case  of  broken  stone  and  gravei  rt>ads,  the 
most  efficient  method  of  procedure  is  to  thoroughly 
clean  the  surface  by  sweeping  with  hand  brooms  or 
horse  sweepers  and  hand  brooms,  the  final  sweeping 
being  done  with  ba.ss  or  other  fine  fibre^brooms.  The 
bituminous  material,  which  is  generally  heated,  is  ap- 
plied to  the  surface  in  amounts  varying  from  one-quar- 
ter to  one-half  gallon  per  square  yard,  with  the  aid  of 
pouring  cans,  hose  attached  to  tanks,  hand  drawn  grav- 
ity distributors,  burse  drawn  or  motor  truck  gravity  or 
pressure  distributors.  Some  kind  of  mineral  coating  is 
generally  applied  to  cover  the  bituminous  material. 
The  degree  of  cleanliness  of  the  surface  obtained  by 
sweeping  will  dei)end  t(j  a  large  extent  upon  the  details 
of  the  original  construction.  It  has  been  found  that  a 
road  with  a  thoroughly  rolled  and  well  puddled  broken 
stone  wearing  surface,  composed  of  road  metal  from 
one-inch  to  tvvo-and-one-half  inches  in  longest  dimen- 
sion, may  be  ea.sily  cleaned  and  the  es.sential  adhesion 
of  the  bituminous  surface  readily  secured.  This  meth- 
od is  characteristic  of  the  modern  practice  of  many  of 
the  foremost  English  and  I'Vench  engineers. 

Considerable  development  has  taken  place  in  the 
use  of  difTerent  kinds  of  bituminous  materials.  Tars, 
both  of  the  water-gas  and  coal-gas  types,  continue  to 
be  used  to  a  large  extent.  Without  doubt  the  most 
comprehensive  specifications  for  the  construction  of 
bituminous  surfaces  with  tar  are  those  adopted  by  the 
Road  Pjoard  of  Ivngland.  There  has  been  noted  a  grow- 
ing ()bjection  to  the  use  of  certain  asphaltic  oils  which 
require  from  two  to  three  weeks  to  "set  up"  to  such  an 
extent  that  tracking  will  not  occur. 

Bituminous  Macadam  and  Bituminous  Gravel 
Pavements 

Bituminous  macadam  and  bituminous  gravel  pave- 
ments are  of  many  tyi)es,  one  of  the  primary  ditlferences 
in  construction  being  the  u.se  of  one  or  two  applications 
of  the  bituminous  material.  The  efficacy  of  many  of 
the  types  depends  upon  the  combinations  of  sizes  of 
broken  stone  or  gravel  and  the  combinations  of  bitu- 
minous materials  used  when  two  ap])lications  are  em- 
ployed. Variations  in  types  also  exi.st  dependent  upon 
the  manner  in  which  the  different  courses  may  be  filled 
and  the  treatment  of  the  filled  cour.se  prior  to  the  appli- 
cation of  the  bituminous  material.  The  one  application 
method  is  very  similar  in  its  simplest  form  to  the  con- 
struction of  a  bitiuninotis  surface,  except  that  the  bitu- 
minous material  is  a])plicd  upon  a  much  more  o])en  sur- 
face. In  the  case  of  the  two  application  method  in 
certain  instances  an  attempt  is  made  to  build  up  a  two- 
cour.se  pavement,  while  in  others  the  second  application 
is  in  reality  used  as  a  seal  coat. 

Tw(i  of  the  main  difficulties  in  the  construction  of 
bitiuninous  macadam  pavements  have  been  to  secure  a 
thortuighly  compacted  wearing  course  of  non-segre- 
gated broken  stone  and  the  uniform  application  of  the 
bituminous  cement,  so  that  the  broken  stones  of  the 
wearing  surface  would  be  uniformly  bound  together. 
In   connection    with   the   above   statement  should   be 
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noted  the  following  excerpt  from  the  1914  Report  of 
the  Special  Committee  of  the  American  Society  of 
Civil  Engineers: 

"An  important  factor  for  successful  results  (in  the  con- 
struction of  bituminous  pavements  by  the  pciletration  meth- 
od) is  the  thorough  compaction  by  rolling  of  the  road  metal 
before  the  spreading  of  the  bituminous  material." 

Two  methods  which  have  given  satisfactory  results 
will  be  cited  as  examples  of  modern  practice. 

When  the  metalling  in  the  wearing  course  consists 
of  a  naturally  graded  aggregate  ranging  in  size  from 
one-half  inch  to  an  inch  and  one-quarter,  it  has  been 
found  unnecessary  to  further  fill  the  voids  by  the  ap- 
plication of  a  finer  product  before  the  first  ai)])licatioii 
of  the  bituminous  material.  The  character  of  the  prcj- 
duct  referred  tn  is  shown  by  the  following  mechanical 
analysis : 

Percentage  passing     J^-inch  screen 18. U 

Percentage  passing     ^inch  screen 43.1 

Percentage  passing  1     -inch  screen 3-4.4 

Percentage  passing  1^-inch  screen 3.6 


100.0 


After  the  wearing  course  has  been  thoroughly  roll- 
ed, from  one  and  one-quarter  to  one  and  three-quarters 
gallons  to  the  sejuare  yard  of  bituminous  material  is 
iniiformly  distributed.  Stone  chips,  free  from  dust,  are 
then  distributed  to  fill  the  surface  voids.  After  the 
chips  are  rolled  a  seal  coat  of  one-half  to  one  gallon 
per  square  yard  of  bituminous  material  is  applied.  The 
pavement  is  finished  by  the  rolling  of  a  second  applica- 
tion of  st(jne  chips. 

As  the  second  method  will  be  described  what  tlie 
speaker  considers  the  most  satisfactory  type  of  bitu- 
minous macadam  pavement  at  present  constructed  in 
England.  The  bituminous  pavement  referred  to  is 
known  by  the  name  of  "Fitchmac"  and  was  designed 
by  the  City  Engineer  of  Liverpool,  John  A.  Brodie, 
M.  Inst.  C.  E.  The  following  description  of  the  stand- 
ard method  employed  in  Liverpool  is  given  by  Mr. 
15rodie; 

"Pitch  grouted  macadam  has  been  found  to  give  most 
satisfactory  results  in  streets  of  medium  and  iight  traffic,  and 
is  now  being  largely  used  in  place  of  ordinary  macadam,  and 
also  of  more  expensive  pavements.  It  is  laid  to  a  depth  of 
from  'i'/i  inches  to  4^  inches,  in  two  layers.  Welsh  granite 
macadam  is  used,  broken  to  a  2Vi-inch  gauge  for  tlic  lower 
layer  and  to  IJ^^-inch  for  the  top  surface.  Each  layer  is  put 
down  dry  and  continually  rolled  before  and  after  the  grout- 
ing of  pitch  and  sand  mixture  has  been  applied,  until  the  sur- 
face is  thoroughly  consolidated.  The  foundation  is  generally 
of  hand-pitched  rock,  10  inches  deep  as  for  ordinary  macadam, 
but  in  some  cases  a  bed  of  ti-inch  concrete  has  been  used  on 
main  roads.  Pitch  macadam  is  also  being  much  used  as  a 
surface  covering  for  old  boulder  pavements,  many  of  which 
still  exist  in  Liverpool  in  old  streets  where  the  trafiic  is  very 
small.  The  cost  of  pitch  macadam  may  be  taken  at  Is.  (34 
cents)  per  square  yard. per  inch  of  depth." 

Bituminous  Concrete  Pavements 

Bituminous  concrete  pavements  other  tiian  sheet 
asphalt  and  pavements  laid  by  comi)anies  as  propriet- 
ary articles  have  received  more  attention  during  the 
past  three  years  than  at  any  time  since  the  days  of 
Abbot,  Leverich,  Scrimshaw,  and  Van  Cam]).  Less 
fear  of  litigation  ])roceedings  and  the  intnjdiiction  of 
economical  mixing  machines  equipped  with  heating  at- 
tachments have  exerted  a  marked  infiueuce.  But, 
furthermore,  the  rapidly  growing  recognition  of  the 
inherent    advantages    of    bituminous    iidvements    con- 


structed by  the  mixing  method  has  been  largely  instru- 
mental in  its  ado])tioii  for  traffic  conditions  for  which 
it  is  believed  to  be  economical  and  suitable.  Bitumin- 
ous concrete  pavements,  in  which  broken  stone  forms 
an  integral  part  of  the  mineral  aggregate,  may  be  divid- 
ed into  three  classes. 

It  is  self-evideijt  that  the  simplest  type  is  one  hav- 
ing a  mineral  aggregate  cotnposed  of  one  product  of  a 
crusher,  that  is,  similar  to  the  product,  in  the  usual 
type  of  portable  crushing  and  screening  plant,  which 
passes  over  one  screen  and  through  the  Jarger  holes  of 
the  adjacent  screen.  This  broken  stojie,  in  certain 
cases,  may  be  somewhat  uniform  in  size  but  usually 
such  is  not  the  case.  In  the  speaker's  opinion,  an  es- . 
sential  element  in  the  construction  of  this  type  of  bitu- 
minous concrete  pavement  ctjnsists  in  using  a  product 
of  a  crusher  which  will  have  a  range  from  an  inch  to 
an  inch  and  a  quarter  in  its  sizes.  As  an  illustration 
will  be  cited  a  mechanical  analysis  of  a  product  which 
was  obtained  from  a  plant  where  the  broken  stone 
passed  over  a  one-half  inch  screen  and  through  a  one- 
and-one-quarter-inch  screen. 

Percentage  passing     ^-inch  screen 1.3 

Percentage  passing     }4-'nch  screen 4.3 

Percentage  passing     J/^-inch  screen 34.7 

Percentage  passing    f$-inch  screen 40.6 

Percentage  passing  1     -inch  screen 17.3 

Percentage  passing  154-inch  screen 2.0 


100.0 

It  is  apparent  that  the  above  product  would  not  be 
referred  to  as  composed  of  uniform  sized  stone.  It  is 
of  interest  to  note  that  certain  bituminous  concrete 
pavements,  having  a  width  of  twent^'-five  feet,  con- 
structed with  this  product  of  broken  stone  in  1911  have 
been  subjected  to  an  average  daily  mixed  traffic  of  two 
thousand  to  three  thousand  vehicles,  and  are  at  present 
in  excellent  condition  with  no  maintenance  charges  to 
date. 

This  type  of  bituminous  concrete  pavement  has 
been  constructed  for  many  years  by  using  either  one 
or,  in  certain  cases,  several  ctnirses  of  broken  stoise 
mixed  with  bitumint)us  cement.  As  an  illustration  of 
the  latter  method  will  be  cited  the  practice  of  t)ne  large 
construction  company  which  builds  this  type  of  pave- 
ment. The  first,  or  bottom  course,  of  metal  coated 
with  bitiuninous  cement  ranges  from  one-and-one- 
quarter  inch  to  two-and-one-half  inches;  the  second 
coin"se,  from  one-half  inch  to  one  a"nd  one-quaitcr 
inches;  and  the  third  course,  from  one-quarter  inch  to 
one-half  inch.  The  pavement  is  finished  with  a  dress- 
ing of  inicoated  chips. 

Asphalts,  tars  and  tar-asphalt  compounds  have  been 
used  for  the  bituminous  cement,  fn  some  cases  one 
kind  of  bituminous  material  has  been  used  in  the  mix 
and  another  kind  for  the  seal  coat ;  one  of  the  most 
common  combinations  being  the  use  of  tar  in  the  mix 
and  asphalt  for  the  seal  coat. 

As  illustrative  of  some  of  the  details  of  construction 
of  this  type  of  bituminous  concrete  pavement  which 
should  be  covered  in  contracts,  excerpts  from  specifi- 
cations recently  drafted  by  Mr.  Prevost  Hubbard  and 
the  sjieaker  for  the  New  York  State  Department  of 
Efficiency  and  l"lconomy  will  be  cited.  It  should  be 
borne  in  mind  that  the  temperatures  and  other  limita- 
tions si)ecified  aijply  to  the  bituminous  cements  and 
mineral  aggregate  covered  in  other  sections  of  the  spe- 
cifications. 

"Broken  stone  for  the  bituminous  concrete  shall  be  heat- 
ed, as  directed,  before  entering  the  mixer,  to  between  66  deg. 
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C.  (150  deg.  F.)  and  149  deg.  C.  (300  deg.  F.)  in  revolving 
dryers  in  which  no  flame  shall  be  permitted  to  come  in  con- 
tact with  the  broken  stone  and  in  which  the  broken  stone  shall 
be  continually  agitated  during  the  heating. 

"The  asphalt  cement  or  refined  tar  shall  be  heated  in 
kettles  so  designed  as  to  admit  of  even  heating  of  the  entiro 
mass,  with  an  efficient  and  positive  control  of  the  heat  at  all 
times.  Asphalt  cement  shall  be  heated  as  directed  to  a  tem- 
perature between  135  deg.  C.  (275  deg.  F.)  and  177  deg.  C. 
(350  deg.  F.).  All  asphalt  cement  heated  beyond  177  deg.  C. 
(350  deg.  F.),  either  before  or  during  mixing  with  the  broken 
stone,  shall  be  rejected.  Refined  tar  shall  be  heated  as  direct- 
ed to  a  temperature  between  93  deg.  C.  (aoo  dg.  F.)  and  135 
deg.  C.  (275  deg.  F.).  All  tar  heated  beyond  135  deg.  C.  (275 
deg.  F.),  either  before  or  during  mixing  with  the  broken 
stone,  shall  be  rejected. 

"When  thoroughly  heated  to  the  temperature  directed,  the 
asphalt  cement  or  refined  tar  and  the  broken  stone  for  the 
bituminous  concrete  shall  be  mixed  so  that  the  resulting  mix- 
ture shall  contain  between  five  (5)  and  seven  and  one-half 
(7/4)  per  cent,  by  weight  of  bitumen  as  directed.  A  mixer 
shall  be  used,  having  revolving  blades,  and  so  designed  and 
operated  as  to  produce  and  discharge  a  thoroughly  coated 
and  uniform  mixture  of  non-segregated  broken  stone  and  as- 
phalt cement.  When  discharged,  mixtures  of  asphalt  cement 
and  broken  stone  shall  have  a  temperature  not  more  than  140 
deg.  C.  (300  deg.  F.)  and  not  less  than  93  deg.  C.  (200  deg. 
F".)  as  directed.  When  discharged,  mixtures  of  refined  tar 
and  broken  stone  shall  have  a  temperature  not  more  than  131 
deg.  C.  (250  deg.  F.)  and  not  less  than  66  deg.  C.  (150  deg.  F.), 
as  directed. 

"The  bituminous  concrete,  heated  and  prepared  as  speci- 
fied, shall  be  delivered  direct  from  the  mixer  to  the  point  of 
deposition  on  the  foundation  in  trucks  or  wagons,  provided 
with  canvas  covers  for  retaining  the  heat.  As  delivered  the 
bituminous  concrete  shall  have  a  temperature  of  at  least  66 
deg.  C.  (150  deg.  F.).  Material  having  a  lower  temperature 
than  this  shall  not  be  laid  upon  the  foundation. 

"Rollers  used  on  the  bituminous  concrete  and  the  seal 
coat  shall  be  well  balanced,  self-propelled,  tandem  rollers, 
weighing  between  ten  (10)  and  twelve  (12)  tons  each.  Each 
shall  have  a  compression  under  the  rear  roller  of  between 
two  luindred  (200)  and  three  hundred  and  fifty  (350)  pounds 
per  linear  inch  of  roll,  and  shall  be  provided  with  an  ash  pan, 
which  shall  prevent  ashes  from  dropping  onto  trie  bituminous 
concrete  or  seal  coat. 

"As  soon  as  possible  after  the  compaction  of  the  bitu- 
minous concrete,  when  the  surface  is  clean  and  dry,  a  seal 
coat  of  the  hot  asphalt  cement  shall  be  evenly  distributed  over 
the  bituminous  concrete  and  spread  by  means  of  squeeges  as 
directed.  The  asphalt  cement  shall  be  applied  at  a  tempera- 
ture not  less  than  135  deg.  C.  (275  deg.  F.),  nor  more  than  177 
deg.  C.  (350  deg.  F.),  at  a  rate  of  one-half  (J/j)  to  one  (1) 
gallon  per  square  yard,  as  directed.  A  thin,  uniform  layer  of 
dry,  clean.  No.  1  broken  stone  (stone  chips)  shall  be  immedi- 
ately spread  over  the  asphalt  cement,  as  directed,  by  machines 
or  skilled  workmen.  The  spreading  of  the  No.  1  broken  stone 
shall  not  lag  more  than  twenty  (20)  feet  behind  the  placing  of 
the  asphalt  cement  coating.  Number  1  broken  stone  shall  not 
be  placed  on  the  wearing  course  before  the  asphalt  cement 
of  the  seal  coat  is  applied.  The  surface  of  the  bituminous 
concrete  shall  be  kept  scrupulously  clean  until  the  seal  coat  is 
applied,  and  the  contractor  shall  not  permit  any  hauling  over 
this  wearing  course  before  the  completion  of  the  seal  coat. 

"No  bituminous  concrete  shall  be  mixed  or  placed  be- 
tween October  1  and  May  15,  except  by  written  permission, 
and  no  bituminous  concrete  shall  be  mixed  or  placed  when 
the  air  temperature  in  the  shade  is  below  10  deg.  C.  (50  deg. 


F.),  or  when  the  foundation  is  damp  or  otherwise  unsatis- 
factory." 

The  second  type  usually  consists  of  the  broken 
stone  composing  one  product  of  a  crusher  and  sand  or 
other  fine  mineral  matter  mixed  together  with  a  bitu- 
minous cement.  The  wearing  surlace  of  this  mix  i.s 
sometimes  finished  by  rolling  in  fine  stone  chips  but 
generally  a  seal  coat  is  used  together  with  fine  mineral 
matter  for  a  top  dressing.  When  constructed  on  a  com- 
mercial scale,  the  mineral  aggregate  is  always  heated 
and  mixed  in  a  specially  constructed  machine.  Usual- 
ly the  same  grade  and  type  of  bituminous  material  is 
used  for  the  mix  and  the  seal  coat. 

In  the  third  type  of  bituminous  concrete  pavement 
the  composition  of  the  mineral  aggregate  is  definitely 
covered  in  properly  drawn  specification."*.  As  an  ex- 
ample may  be  cited  the  following  method  of  covering 
tiie  composition  of  the  mineral  aggregate  of  VVarrenite, 
a  proprietary  pavement  of  the  Warren  Brothers  Com- 
pany, which  was  used  by  William  H.  Connell,  Chief  of 
the  Bureau  of  Highways,  in  drafting  specifications  for 
the  City  of  Philadelphia. 

"Material  passing  l}4-inch  screen  and  retained  on  No.  :; 
sieve,  40  to  60  per  cent.  Material  passing  No.  2  sieve  and  re- 
tained on  No.  4  sieve  10  to  20  per  cent.  Material  pass- 
ing No.  4  sieve  and  retained  on  No.  10  sieve,  10  to  5  per 
cent.  Material  passing  No.  10  sieve  and  retained  on  No.  30 
sieve,  10  to  5  per  cent.  Material  passing  No.  80  sieve  at  least 
25  per  cent,  of  which  will  pass  a  No.  200  sieve,  10  to  5  per 
cent.  The  balance,  to  pass  No.  30  sieve  and  be  retained  on 
No.  80  sieve." 

The  1914  Specifications  of  the  State  of  New  Jersey 
contain  the  following  description  of  the  grading  of  a 
bituminous  concrete  pavement  similar  to  the  one  given 
above. 

Percentages 
Size  Oi  Screen  Minimum  Maximum 

Passing  IJ^-inch  and  retained  on  1-inch 0  15 

Passing  1-inch  and  retained  on  yi-'inch 40  50 

Passing  ^-inch  and  retained  on  J4-'nch 10  25 

Passing  ^-inch  and  retained  on  a  10-mesh  sieve       8  15 

Passing  10  and  retained  on  a  30-mesh  sieve  ...  12  22 

Passing  30  and  retained  an  a  80-mesh  sieve  ...       5  15 

Passing  80  and  retained  on  a  200-mesh  sieve  . .       3  8 

Passing  a  200-mesh  sieve 2  8 

Bitumen   Content 6.5  8.5 

In  the  construction  of  all  types  of  bituininous  con- 
crete pavements,  in  addition  to  the  requirements  cover- 
ing the  properties  of  the  bituminous  cement  and  the 
quality  and  character  of  the  mineral  aggregate,  certain 
essential  features  should  be  given  careful  considera- 
tion. The  following  citations  from  the  1914  Report  of 
the  Special  Committee  of  the  American  Society  of  Civil 
iMigineers  are  especially  pertinent : 

"Where  the  character  of  the  traffic  justifies  the  use  of  a 
bituminous  concrete  pavement,  the  same  contlitions  demand 
an  extraordinarily  strong  foundation  therefor. 

"The  amount  of  bituminous  material  to  be  used  in  any 
case  will  depend  upon  the  peculiar  conditions  of  that  case, 
such  as  the  kind  of  road  metal  and  of  bituminous  material, 
the  character  of  the  aggregate,  the  climatic  conditions,  etc. 

"The  character  of  the  mineral  aggregate  to  be  used  may 
be  controlled  by  local  conditions,  but  the  'jest  results  can 
only  be  obtained  by  the  use  of  the  best  materials.  Excessive 
sizes,  or  excessive  variations  in  the  size  of  the  mineral  par- 
ticles, should  be  avoided,  and  the  utmost  care  must  be  taken 
to  avoid  the  segregation  of  the  different  size  particles. 

"Mixing  machines  should  be  used,  and  hand-mixing  meth- 
ods should  be  avoided  wherever  practicable. 

"In  the  use  of  a  heated  aggregate  for  the  construction  of 
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a  bituminous  concrete  pavement  non-uniformity  or  excess  in 
the  heating  of  stone  should  be  avoided. 

"Where  bituminous  pavements  are  laid,  tlie  edges  shouM 
be  protected  and  a  sudden  transition  from  the  pavement  to 
any  softer  shoulder  material  avoided  by  means  of  cement  con- 
crete or  other  edgings  and  such  reinforcement  of  the  shoulder 
material   as  may  be  necessary." 


Proper  Care  of  Road  Machinery 

By  A.  R.  Hirst 

ROAD    tnachinery    is   an    expensive    investment, 
but  doubly  so  if  care  is  not  exercised  in  its 
maintenance.    If  a  few  simple  and  inexpensive 
precautions  are  observed,  it  will  result  in  an 
annual  saving  of  thousands  of  dollars  to  the  comities. 

In  the  case  of  rollers,  rock  crushers  and  crusher 
power,  which,  during  operation,  are  constantly  exposed 
to  dust,  a  liberal  supply  of  oil  or  grease  should  be  used 
to  Hush  all  bearings  and  thus  prevent  the  rapid  wear 
resulting  from  the  presence  of  grit  and  foreign  matter 
in  dry  bearings.  Good  lubrication  of  all  machinery  is 
the  first  step  toward  its  economical  maintenance. 

Keep  a  good  supply  of  extra  parts  on  hand  in  case 
of  breakage,  especially  for  rock  crushers.  An  extra 
link  for  the  elevator  chain  may  save  many  valuable 
hours.     Extra  crusher  dies  should  always  be  on  hand. 

A  tool  box  equipped  with  waterproof  cover  and 
fastened  with  a  padlock  is  a  necessity.  This  box 
should  contain,  among  other  things,  a  good  supply  of 
bolts  of  assorted  sizes  and  lengths,  with  washers  to 
match;  also  rivets,  screws,  nails  and  spikes.  In  brief, 
keep  constantly  on  hand  a  generous  supply  of  every- 
thing likely  to  be  needed  in  case  of  a  breakdown. 

Insist  that  the  roller  operator  keep  his  machine 
clean  and  in  good  repair.  All  grease  and  dust  should 
be  removed  from  the  machine  some  time  before  the 
close  of  each  day's  work.  A  roller  that  has  the  appear- 
ance of  a  piece  of  junk  after  a  single  season's  work  is 
evidence  of  inexcusable  neglect. 

On  the  larger  jobs,  a  small  portable  blacksmith's 
outfit  is  very  useful.  With  this  equipment,  rooter  and 
plow  points  and  small  tools  can  be  sharpened  as  often 
as  may  be  necessary  without  the  delay  incident  to  send- 
ing them  to  a  blacksmith.  Dull  tools  make  expensive 
work. 

When  the  season's  work  is  completed,  all  machinery 
should  be  cleaned  thoroughly,  and  a  coating  of  heavy 
oil  applied  to  all  polished  surfaces,  boiler  jackets, 
shafts,  etc.,  thus  preventing  rust.  Also  paint  smoke 
boxes  and  stacks.  Machinery  should  be  stored  under 
cover.  It  is  not  necessary  that  storage  sheds  have 
tight  sides,  but  a  good  roof  is  essential.  It  is  not  the 
usual  practice  to  keep  rock  crushers  under  cover,  but 
if  this  is  done  the  machine  will  be  in  better  running 
order  when  work  is  again  begun.  Rollers,  road  ma- 
chines, power  engines,  wheelers,  slips,  jjIows  and 
sprinkling  wagons  should  always  be  protected  during 
the  winter  season.  Drain  all  water  from  all  machinery 
before  leaving  it. 


Repairing  a  Settling  Bridge  Pier 

R/\THF,R  an  extraordinary  case  of  bridge-pier 
settlement,  which  occurred  some  years  ago, 
has  just  been  reported  to  the  Boston  Society 
of  Civil  Engineers  in  a  paper  read  by  James 
W.  Rollins,  a  member  of  the  contracting  tirni  of  Hol- 
brook,  Cabot  &  Rollins.  The  pier  in  question  is  Pier 
4,  the  deepest  of  the  pile-footed  piers  in  the  Bright- 
man  Street  bridge  at  Fall  River,  Mass.,  across  ihe 
Taunton  Great  River.  This  bridge  is  for  highway 
only,  has  a  50-ft.  roadway  with  two  sidewalks  of  10 
ft.  each,  and  three  200-it.  spans  and  a  rolling-lift  span 
with  an  opening  of  100  ft.  Pier  4  is  between  two 
200-ft.  spans,  each  of  which  weighs  approximately 
250  tons.  It  is  a  prismatic  concrete  structure  56  ft. 
high  from  the  top  of  the  pile  footing  to  the  top  of  the 
concrete  masonry. 

This  pier,  in  common  with  two  others  in  the 
bridge,  was  founded  on  timber  piles  which  were  driv- 
en into  and  sawed  ofT  at  the  rather  hard  river  bottom, 
which  is  from  40  to  45  ft.  l)elow  water  level.  The 
piers  were  built  inside  of  timber  cribs  which  were  sunk 


Sir  Thos.  Shaughnessy,  President  of  the  Canadian 
Pacific  Railway,  stated  in  an  interview  a  few  days  ago 
that  now  was  the  time  for  federal  and  provincial  gov- 
ernments to  start  works  of  permanent  value.  Such  work 
would  I)e  of  much  advantage  at  a  time  when  private 
corporations  were  compelled  to  retrench. 


'"■t'CoTKrefB  Pipe  Shoe 

Repairs  to  Pier  No.  4,  Briglitman  Street  Bridge. 

to  the  pile  footing  by  weighting  with  the  masoniy 
which  formed  the  pier.  After  the  pier  was  completed, 
the  outside  forms  were  removed,  but  the  bottom  of 
the  crib,  a  thickness  of  4  ft.  in  four  layers  of  timber, 
was  left  to  form  a  grillage  floor  between  the  piles  and 
the  masonry. 

The  bridge  was  completed  in  1908.  About  three 
years  later,  decided  settlement  appeared  in  Pier  4. 
There  was  a  settlement  of  about  2  ft.  on  one  side  of 
the  pier  and  a  list  of  8  to  12  in.  away  from  the  side 
where  the  greatest  settlement  occurred.  An  investi- 
gation by  divers  showed  that  the  broken  stone  filling 
which  had  been  placed  around  the  tops  of  the  driven 
piles  had  washed  out,  and  that  the  protruding  piles 
liad  been  I)roken  off  all  along  one  side  of  the  ]Mer,  al- 
lowing the  ])ier  to  settle.  On  further  investigation,  it 
was  found  that  the  piles  in  this  space  I)etween  the 
river  bottom  and  the  crib  had  been  eaten  by  the  teredo, 
which  is  extremely  prevalent  in  the  waters  of  Fall 
River. 

This  particular  activity  of  the  teredo  is,  however, 
most  extraordinary,  if  not  unique.  The  United  States 
Department  of  Agriculture  Foiest  Service  Bulletin, 
entitled  "Preservation  of  Piling  against  Marine  Wood 
Borers,"  says,  in  respect  to  the  teredo : 

The  portion  of  the  pile  commonly  attacked  is  between 
mean  low  water  and  a  point  4  ft.  below,  although  sometimes 
it  extends  downward  as  far  as  the  pressure  of  the  water  will 
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permit.     They   stldoni   work  to  a   depth   of  over  'M   ft.,   aii'l 
their  worst  attack  is  in  very  salty,  warm  clear  water. 

Mr.  Rollins  states  that  the  bridge  is  in  Taunton 
Great  River,  several  miles  from  the  sea  and  a  city 
sewer  discharges  into  the  river  within  500  ft.  of  tiie 
bridge,  so  that  the  water  is  not  clear  nor  very  salty, 
yet  the  teredo  works  there  to  a  depth  of  65  ft.  below 
low  water.  The  particular  piles  wiiich  caused  the 
partial  failure  of  tiie  pier  were  eaten  away  at  a  depth 
of  45  ft.  below  low  water. 

Repairs  to  the  Pier 

It  was  necessary  to  proceed  quhe  rapidly  to  the 
repair  because  of  the  condition  of  the  entire  bridge. 
The  sinking  Pier  No.  4  had  thrown  the  spans  upon 
that  pier  out  of  line  and  grade  so  far  as  to  abut  them 
against  the  next  spans,  with  the  result  that  a  partial 
arch  action  was  set  up  clear  across  the  bridge.  If  the 
pier  had  sunk  any  farther  it  would  ])rol)ably  not  only 
have  caused  the  failure  of  the  s])ans  next  adjacent  to 
it  but  possibly  of  the  entire  bridge.  For  this  reason, 
the  span  most  affected  next  to  the  pier  was  blocked 
up  (in  a  separate  pile  bent  driven  under  the  panel- 
point   next  to  the   pier. 

Briefly,  the  method  of  repairing  the  pier  was  (\) 
to  fi'.l  underneath  it,  that  is,  in  between  the  jirotruding 
piles,  with  broken  stone  and  gravel  shoved  in  as  hard 
as  possible  by  divers;  (2j  to  construct  a  framework 
around  the  pier  with  solid  jjoard  forms  about  8  ft. 
above  the  broken  stone  which  had  been  i)laced  imder 
the  pier,  and  to  till  within  this  form  with  concrete; 
(3)  to  grout  the  stone  under  the  jjier  and  the  new 
crib;  and  (4)  to  dump  riprap  around  the  ])ier  proper. 
The  methods  in  detail  are  described  as  follows  by 
Mr.  Rollins: 

First,  (i-in.  wrought-iron  water  pipes  f>  ft.  long  were 
placed  between  the  crippled  piles  under  the  grillaj-e  and  el- 
bows put  on  theni,  with  vertical  i)ipes  about  8  ft.  long  fastened 
to  them.  A  second  set  of  grout  pipes  2  in.  in  diameter  were 
also  put  in,  to  make  sure  that  the  space  between  the  grillage 
and  the  river  bed  should  l)e  made  solid.  The  second  operation 
was  to  build  a  form,  of  3-in.  planks  about  8  ft.  high,  at  the 
bottom  of  a  long  timber  frame  which  extended  to  about  5  ft. 
above  high  water.  This  form  was  sunk  .'i  ft.  outside  the  obi 
crib  grillage  floor,  an<l  had  an  iron  plate  on  the  lower  edge  to 
provide  a  seal  into  the  bottom  of  the  river  or  into  the  crushed 
stone  which  had  been  placed  by  divers  subsequent  to  the  dis- 
covery of  the  settlement  of  the  pier. 

Riprap  and  cruslied  stone  were  then  placed  outside  of  this 
form  to  steady  it  and  l:2::t  concrete  was  deposited  through 
a  tremie  from  the  top  of  the  bridge  into  the  space  between  the 
grillage  and  the  form.  This  concrete  was  made  wet  to  seal 
the  bottom  and  the  crushed  stone  and  was  brought  up  above 
the  top  of  the  grillage  all  around  the  pier.  This  was  allowed 
to  set  up  solid  and  then  a  rich  concrete,  made  with  1-in.  peb- 
bles, sand  and  cement,  was  forced  into  the  6-in.  pipe,  but  with 
no  success,  probably  because  the  concrete  deposited  outside 
the  grillage  under  considerable  pressure  had  been  forced  into 
all  the  larger  cavities  under  the  grillage.  The  whole  mass  was 
then  made  solid  by  forcing  grout  through  the  2-in.  pipe  until 
a  pressure  of  100  lb.  per  sq.  in.  would  produce  no  flow. 

Finally,  a  great  amount  of  riprap  was  deposited  all 
around  the  pier  to  a  greater  height  on  the  weak  than 
on  the  stronger  .side.  The  toj)  of  the  pier  was  leveled 
up,  the  temporary  supporting  bent  removed  and  the 
trusses  fixed  again  on  the  new  pier  top. 

The  work  was  done  under  special  contract.  The 
total  cost  without  any  profit  to  the  contractor,  was 
about  $60,000,  repair  work  on  Pier  4  alone  costing 
about  $25,000. 


Compound    Piling. — Timber    Below,    Rein- 
forced Concrete  Above,  and  an 
Effective  Coupling 

MANY  as  are  the  advantages  which  attend  the 
use  of  C(jncrete  and  reinforced  concrete  piles, 
there  is  a  limit  to  their  .scope,  owing  to  the 
circumstance  that  concrete  is  attacked  by 
certain  kinds  of  scjils  and  subsoil  waters.  This  is 
specially  the  case  in  marshy  or  boggy  .soils,  and  in  sub- 
soil waters  containing  acids  or  acid  salts,  magnesium 
salts,  sulphur  ccimpounds  or  carbonic  acid. 

Since,  then,  timber  is  not  attacked  in  such  soils, 
nor  in  subsoil  waters  of  the  kinds  mentioned,  and 
since,  in  this  respect  the  only  proviso  is  that  a  timber 
pile  must  be  permanently  under  water,  we  are  led  to 
the  idea  that  in  such  cases  where  the  soil  or  the  sub- 
soil water  attacks  concrete,  we  might  construct  a 
compound  pile  with  the  lower  part  of  timber  and  the 


Fig.  1. 


Fig.  2. 


upper  part  of  reinforced  concrete..  Intimate  as  is  the 
association  of  ideas,  we  are  confronted  with  the  prac- 
tical difficulty  as  to  how  two  structural  materials  so 
dissimilar  as  timber  and  reinforced  concrete  are  to  be 
coupled  together  in  a  satisfactory  manner.  The  prob- 
lem has  been  solved  in  an  effective  and  yet  simple 
manner  as  described  herein. 

The  manner  in  which  this  compound  pile  is  made 
is  shown  in  F"ig.  1.  Before  being  driven,  the  timber 
pile  H  is  made  cylindrical  at  the  top,  so  that  a  wide 
binding  ring  or  band  can  be  driven  on  to  it.  The  tim- 
ber pile  is  then  driven  down  until  its  head  is  about  a 
metre  above  the  ground  or  water  level.  The  band  is 
then  taken  off  and  a  steel  tube  S,  conical  in  a  ci,^'"u- 
ward  direction,  is  driven  on  to  the  head  of  the  pile  by 
means  of  a  tube  head-piece.  A  ring-wedge,  K,  is  then 
set  upon  the  head  of  the  i)ile  and  is  driven  into  it  by 
means  of  the  ram  with  suitable  dolly.  By  the  driving 
in  of  this  ring-wedge  the  originally  cylindrical  pile- 
head  is  forced  into  the  form  of  a  cone,  completely  till- 
ing the  conical  part  of  the  steel  tube,  and  i)ressing  the 
pile-head  very  tightly  against  the  constraint  of  this 
shell.  When  the  pile  is  very  hard  a  conical  wedge  witli 
radial  wedge-ribs  may  be  employed  instead  of  the 
ring-wedge ;  and  a  compound  pile  constructed  in  this 
manner  is  shown  in  l-'igure  2.  To  avoid  the  danger  of 
the  steel  tube  changing  its  shape  during  the  driving  in 
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of  the  ring-wedge,  an  iron  strengthening  ring,  R,  is 
provided. 

By  this  simple  joining  of  the  steei  tube  and  the 
wooden  pile  both  parts  are  wedged  together,  and  a 
tight  joint  is  obtained  by  the  ample,  pressure  between 
the  tube  and  the  wood.  When  the  tube  has  i)een  made 
fast  on  the  pile  in  this  manner  the  pile  can  be  driven 
into  the  desired  depth  by  means  of  a  tube  head-piece. 
Then  the  iron  reinforcement  is  placed  inside  the  tube, 
and  the  concrete  filled  in.  The  coning  of  the  steel  tube 
may  sometimes  be  omitted,  but  in  this  case  it  must  be 
taken  into  consideration  that  the  resistance  of  the  cy- 
lindrical tube  is  much  less  than  that  of  the  conical 
tube,  and  that  a  change  of  shape  of  the  tube  at  the 
joint  is  therefore  much  more  to  be  feared.  For  this 
reason  specially  stout  strengthening  rings  should  be 
provided.'  An  essential  advantage  in  this  method  of 
construction  consists  in  the  fact  that  the  i)ile  can  be 
driven  with  the  pile-driver  usually  employed  for  tim- 
ber piles.  The  costly  special  i)ile-drivers  necessary  for 
reinforced  concrete  piles,  and  the  heavy  staging  neces- 
sary in  the  employment  of  such  pile-drivers  are  not 
required.  This  advantage  is  specially  welcome  in  the 
case  of  pile  work  in  boggy  and  marsliy  soils,  for  in 
such  places  the  erection  of  the  heavy  staging  is  not 
only  very  troublesome,  but  also  involves  considerable 
expense. 

A  valuable  advantage  of  this  compound  pile  is  that 
it  is  a  very  simple  matter  to  place  it  in  position,  and 
that  no  special  precautions  need  be  taken.  In  the  em- 
ployment of  reinforced  concrete  piles  it  is  necessary 
to  make  special  arrangements  for  the  assembling  of  the 
reinforcement,  the  setting  up  of  the  forms,  and  the 
moulding  of  the  piles,  for  which  reason  the  use  of  re- 
inforced concrete  piling  is  confined  to  the  larger  under- 
takings. These  compoimd  piles  will  be  specially  suit- 
able for  the  carrying  out  of  small  works  for  which, 
though  it  is  desired  to  obtain  the  advantages  of  rein- 
forced concrete  piles,  the  establishment  of  a  special 
plant  for  their  erection  is  avoided  on  acount  of  the 
cost. 

The  compound  pile  has  a  special  advantage  in  sea 
works.  A  timber  pile  standing  in  sea  water  will  very 
soon  be  destroyed  by  boring  shellfish  and  bore-worms, 
while,  on  the  other  hand,  reinforced  concrete  piles  are 
not  seldom  attacked  by  the  sea  water.  By  the  em- 
ployment of  the  comi)ound  pile  in  such  a  manner  that 
the  timber  portion  is  in  the  ground,  and  the  part  which 
is  surrounded  by  sea  water  consists  of  reinforced  con- 
crete girt  with  the  iron  tube,  a  very  durable  pile  is 
provided.  The  steel  tube  would,  of  course,  be  pro- 
tected from  rusting  by  a  coating  or  metallic  covering, 
and  would  be  made  of  a  suitable  thickness  and 
strength. — The  Surveyor. 


borundum  can  be  obtained.    These  brick.s  easily  clean 

concrete  from  the  sideloader." 


How  to  Glean  Concrete  from  a  Mixer 

Answering  this  question  in  the  columns  of  a  con- 
temporary, Mr.  J.  A.  McCarty,  of  Detroit,  says  it  is  a 
better  plan  to  keep  the  mixer  clean,  in  the  following 
manner : — "One  cu.  ft.  of  sharp  broken  stone  should  be 
dumped  into  the  mixer  each  noon  and  night,  along  with 
clean  water.  The  mixer  should  run,  say  5  minutes, 
then  stone  should  be  dumped  out  into  a  box  that  is 
equipped  with  handles,  and  has  plenty  of  J^  in.  holes 
in  the  bottom  to  let  the  water  out.  The  box  can  be  set 
aside  and  the  stone  wi'.l  be  right  there  on  the  job  for 
next  cleaning.  A  mixer  that  is  kept  clean  will  scour 
very  bright  in  a  short  time.     A  brick  made  of  car- 


Concrete  vs.  Other  Materials  for  Factories 

It  is  exceedingly  difficult  to  lay  down  an  absolutely 
definite  rule  as  to  tlie  comparative  economy  of  the 
methods  of  construction  generally  adopted  for  factory 
buildings.  The  accompanying  figures  relate  to  a  case 
where  competitive  prices  were  obtained  for  a  l)uilding 
of  fair  size  and  quite  suitable  to  aflford  a  basis  for  reli- 
able comparison.  Alternative  schemes  were  prepared 
in  full  detail,  and  competitive  prices  obtained.  Ex- 
pressed in  percentages,  the  results  were  as  shown  in 
the  table. 

Comparative  Costs  of  Factory  Construction 

1.  Steel  frame  building  with  iuick  walls,  corru- 

gated iron  roof,  wood  joists  and  boards  on 
steel  bearers  to  galleries,  and  patent  roof 
glazing 100% 

2.  Reinforced  concrete  building  with  roof  at  last     92% 

3.  Reinforced  concrete  building    with    concrete 

roof,  part  flat,  part  with  lantern  lights,  and 

with  brick  panel  walls 89% 

4.  Steel  frame  building,  as  No.  1,  but  with  corru- 

gated irt)n  walls ...     89% 

5.  Reinforced  concrete  building  (no  other  struc- 

tural material  used)   ■  • 88% 

It  cannot  be  expected  that  the  comparisons  here 
given  will  apply  to  all  factory  buildings.  The  question 
of  relative  cost  is  affected  a  good  deal  by  the  number 
of  storeys  and  the  size  of  the  structure.  In  the  case  of 
small  buildings,  reinforced  concrete  may  prove  more 
costly  than  other  materials,  although  far  superior  in 
strength,  durability,  and  freedom  from  maintenance 
charges. — Ferro-Concrete. 


Field  Connections  in  the  Equitable  Building 

The  field  connections  in  the  lower  seven  storeys  of 
the  Equitable  Building,  New  York  City,  are  very  large- 
ly made  with  IJ^-in.  rivets,  of  grip  up  to  about  9-in. 
It  has  been  found  that  to  drive  these  rivets  success- 
fully the  largest  obtainable  pneumatic  hammers  are  re- 
quired, and  air  pressures  up  to  110  lb.  must  be  used. 
Further,  it  is  important  that  the  point  of  the  rivet  be 
no  hotter  than  the  shank  under  the  head,  and  in  some 
cases  the  rivets  are  cooled  at  the  point  by  dipping  into 
water.  In  the  early  stages  of  the  work,  a  rather  heavy 
percentage  of  rivets  was  condemned  by  the  inspector, 
in  some  cases  because  not  enough  stock  had  been  left 
for  the  heading  up.  As  these  rivets  are  now  being 
used,  a  length  of  2y%-'m.  is  allowed  over  the  grip  to  form 
the  head  and  to  supply  metal  for  the  upset.  This  al- 
lowance is  somewhat  excessive,  but  it  gives  a  safe 
margin  to  allow  for  any  overrun  in  the  size  of  hole, 
etc.  Practically  all  the  field-connection  holes  are  ream- 
ed out  after  assembling,  in  spite  of  the  fact  that  they 
are  already  drilled  holes.  The  reaming  insures  a  per- 
fect match  and  guards  against  difficulty  in  entering  the 
hot  rivet.  The  hammers  used  are  long-stroke  Boyer 
and  Ingersoll-Rand  1  13-64  x  8-in.  hammers.  The  ex- 
perience of  the  riveting  gangs  of  the  Thompson-Star- 
rett  Company,  as  stated  by  the  boss  of  rivetters,  is  that 
about  50  per  cent,  more  %-in.  rivets,  or  about  75  per 
cent,  more  }i-m.  rivets  could  be  driven  in  the  time  re- 
quired for  a  given  number  of  IJ/^-in.  rivets.  This,  as 
will  be  seen,  means  that  the  l>^-in.  rivets  do  not  cost 
more  per  sq.  in.  to  drive  than  rivets  of  smaller  size. 
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c  ('.  K.  station  and  hotel  at  Calgary. 


The  New  C.P.R.  Hotel  Paliser  at  Calgary 


THE  C.  1'.  R.  have  just  added  another  to  tlieir  list 
of  hotels  stretching  across  the  Dominion.  Tliis 
is  known  as  the  Paliser,  and  is  situated  at 
Ninth  Avenue,  Calgary.  The  plans  were  by 
Messrs.  E.  &  W.  S.  Maxwell,  Montreal,  and  the  con- 
tractors were  Messrs.  P.  Eyall  &  Sons  Construction 
Company,  Limited,  Montreal,  Mr.  Sanford  N.  Mapes 
having  charge  for  the  C.  P.  R. 

The  building,  the  site  of  which  is  227  ft.  x  143  ft., 
has  a  basement,  ground,  mezzanine  and  seven  service 


floors,  with  a  roof  garden  and  sun  parlour  on  the  roof. 
The  architectural  style  of  the  exterior  is  French  Ren- 
naisance.  Buff  pressed  brick,  of  Roman  size,  is  used 
for  the  facing  of  the  walls  and  Indiana  limestone  for 
the  trimmings.  The  frame  is  of  steel  with  reinforced 
concrete.  In  shape  the  building  is  rectangular  as  far 
as  the  first  floor.  .Xbove  that  it  is  "K"  shaped,  con- 
tained in  one  wing,  46  ft.  wide  by  227  ft.  long,  on  the 
south  side,  next  the  railroad  tracks,  with  three  pro- 
jecting wings  at  right  angles  on  the  north  or  street  side. 


C.P.R.  hotel,  Calgary,  typical  bedroom  floor  plan. 
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These  wings  are  99  feet  long,  46  feet  wide  for  the  two 
end  ones,  and  54  feet  wide  for  the  centre  one.  There 
are  no  "inside"  rooms.  The  spaces  between  the  wings 
afford  provision  for  skylights  for  the  lighting  of  the 
lower  floor. 

The  main  entrance  is  on  Ninth  Avenue,  the  entrance 
hall  being  46  x  32  feet.  The  palm  room  (42  x  50  ft.)  is 
on  the  left  and  the  drawing  room  on  the  right.  Beyond 
is  the  rotunda,  147  ft.  long  by  40  ft.  wide,  fhe  floor  of 
the  rotunda,  vestibule,  entrance  hall  and  elevator  hall  is 
of  grey  Tennessee  marble,  and  the  columns  supporting 
the  roof  are  finished  in  Botticino  marble,  with  .Sylvian 
marble  for  the  bases.  On  the  right  of  the  rotunda  is 
the  main  dining-room,  38  ft.  wide  and  142  ft.  long,  run- 
ning the  whole  depth  of  the  ground  floor  from  north 
to  south  and  finishing  in  a  semi-circular  bay  at  the 
south  end.  On  the  left  of  the  rotunda  there  are  the 
flower  stand,  bar  and  cafe.  The  bar  and  the  cafe  arc 
each  41  x  56  feet.  The  floors  are  of  6  x  4  heather  brown 
tiles  and  the  mantel  tiles  in  the  cafe  are  lined  with 
selected  Scotch  stones.  To  th'e  north  of  the  rotunda 
are  the  elevator  hall  and  kitchen  (137  x  41  ft.).    Three 


A  view  of  the  new  C.P.R.  hotel  at  Calgary  which  illustrates  the  advan- 
tage of  the  Eshape  by  which  inside  rooms  are  avoided. 

passenger  elevators,  one  freight,  one  help,  and  two  elec- 
tric dumb  waiters  are  provided. 

The  basement,  which  is  reached  by  stairway  fi-om 
the  main  entrance,  contains  the  barber  shop,  baggage 
room,  laundry-receiving  room,  ten  sample  rooms,  ma- 
chinery rooms,  recreation  and  sitting  rooms  for  help, 
bakery,  butchery  and  refrigeration  plant.  The  man- 
ager's office,  dining-room  for  officers  and  help,  and 
musicians'  gallery  are  situated  on  the  mezzanine  floor. 

The  first  floor  contains  a  ball  room,  48  ft.  by  58  ft., 
situated  at  the  north  end  of  the  centre  wing.  At  either 
side  of  the  ball  room,  in  courts,  are  pergolas,  extend- 
ing to  the  side  wings.  The  remainder  of  this  floor,  and 
the  whole  of  the  floors  above,  is  occupied  by  bedrooms, 
with  an  average  of  about  fifty  to  the  floor. 

The  bedrooms  range  in  size  from  12  x  15  feet  to  20 
X  14  feet  and  are  usually  in  pairs,  with  connecting 
doors  between  and  bathrooms  on  either  .side.  Inside 
each  wing  is  a  broad  corridor  running  down  the  centre. 
The  bedrooms  on  the  outside  of  the  wings  are  finished 


in  pale  green  tints  and  cream  enamel,  and  those  on  the 
inside  of  the  wings  in  buff  and  cream  enamel.  Every 
bedroom  is  finished  with  mahogany  doors  and  a  full 
length  of  heavy  plate  glass  mirror  on  the  bedroom  side 
of  the  door.  The  furniture  of  the  bedroom  is  fumed 
oak,  with  dull  brass  fittings.  There  are  hot  and  cold 
running  water,  ice  water  service,  telephone,  and  port- 
able reading  lamp,  in  every  bedroom. 

The  bathrooms  are  finished  in  white  tile,  with  cera- 
mic floors  and  built-in  porcelain  baths.  On  every  floor 
is  a  service  room  connecting  with  the  kitchen  by  an 
electric  dumb  waiter.  Altogether  there  are  315  guests' 
bedrooms  and  278  bathrooms.  The  eastern  portion  of 
the  seventh  floor  is  reserved  for  help  bedrooms. 

The  heating  system  in  use  throughout  is  direct 
steam  heating  with  the  principal  rooms  under  a  system 
of  temperature  regulation.  Ventilation  is  secured  by 
large  fans  drawing  in  the  air  through  air-filters  and 
washers,  and  cleaning  it  of  all  impurities  before  being 
forced  into  the  various  rooms  through  registers  at  the 
ceiling.  The  entire  basement  and  ground  floor,  with 
the  exception  of  the  dining  room,  are  taken  care  of  by 
one  air-washer,  with  a  capacity  of  30,000  cubic  feet  of 
fresh  air.  The  dining  room  has  a  separate  air-washer 
with  a  capacity  of  25,000  cubic  feet.  Additional  fans 
are  used  to  draw  the  air  from  the  rooms  and  to  cause 
circulation.  A  refrigerating  plant  in  the  basement  con- 
sists of  two  ammonia  compressors  with  a  capacity  of 
two  tons  of  ice  per  day. 

From  the  laundry-receiving  room  in  the  basement,  a 
tunnel  leads  to  the  power  house  on  the  south  side  of  the 
track,  on  Tenth  Avenue — a  distance  of  490  feet — along 
which  hand  trucks  with  laundry  will  be  conveyed. 
The  power  house  contains  five  boilers,  which  supply 
the  steam  heating  and  power  required  for  the  hotel. 

The  lighting  on  the  street  sidewalk  is  the  combina- 
tion trolley-pole  and  five-cluster  standard.  An  orna- 
mental iron  rail  runs  the  full  length  of  the  ground 
.irea. 


The  College  of  Engineering  of  the  University  of 
Wisconsin  are  making  tests  with  the  object  of  finding 
simple  means  of  making  concrete  watertight.  Some  of 
the  results  obtained  so  far  relate  to  the  eflFect  of  the 
length  of  time  of  mixing,  and  the  effects  of  dry  and 
wet  sand,  respectively.  It  has  been  found  that  good 
results  are  obtained  if  the  concrete  remains  in  the  mix- 
er from  two  to  three  minutes  when  dry  materials  are 
employed,  and  that  where  the  sand  and  gravel  or  stone 
are  damp  a  considerably  longer  time  is  required.  Other 
experiments  showed  that  mixtures  consisting  of  1  part 
of  cement,  1>4  parts  of  sand,  and  3  parts  of  gravel, 
when  mixed  to  a  wet  consistency,  are  impervious  to 
water  when  subjected  to  a  pressure  of  40  pounds  per 
square  inch.  Mixtures  as  poor  as  1  part  of  cement  to 
6  parts  of  well  graded  sand  and  gravel  have  been  made 
impervious  at  high  pressures  by  using  care  in  propor- 
tioning the  amount  of  water  and  in  mixing.  The  im- 
portance of  these  experiments  will  be  better  appreci- 
ated when  it  is  remembered  that  the  quality  of  concrete 
is  dependent  largely  on  the  nature  and  grading  of  the 
sand  and  aggregate. 


A  Toronto  contractor,  whose  name  need  not  be 
mentioned,  forgot  to  figure  in  an  item  of  $710  for  labor 
in  making  up  his  tender  for  the  Orde  Street  school. 
Consequently  his  figures  were  far  below  those  of  the 
next  bidder.  His  application  to  the  Board  of  Educa- 
tion for  the  return  of  his  deposit  cheque  was  refused. 
An  expensive  oversight ! 
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The  Design  of   Steel  and   Reinforced 

Concrete  Pillars 


\ 


FOrj.OWING  is  a  summary  of  a  paper  read  be- 
fore the  London  Concrete  Institute  at  the  for- 
tieth  ordinary  general   meeting  on   April    16, 
1914,  by   Mr.   Oscar   Faber,   B.Sc,  Assoc.   M. 
Inst.  C.  E.,  entitled  "The  Design  of  Steel  and  Reinforc- 
ed Concrete  Pillars,  with  Special  Reference  to  Second- 
ary and  Accidental  Stress." 

Mr.  Faber  divided  his  paper  into  two  sections,  lie 
first  dealt  with  jointe(5  construction,  such  as  structural 
steel,  and  secondly  with  monolithic  construction,  such 
as  reinforced  concrete.  He  first  dealt  with  the  case  of 
a  girder  resting  on  the  end  of  a  steel  stanchion  and 
stated  that  in  several  drawing  offices  he  knew  as  a  fact 
that  the  construction  in  such  a  case  would  be  treated 
as  centrally  loaded.  He  proceeded  to  argue  that  such 
was  not  the  case,  because  when  a  load  was  applied  to 
the  beam  it  would  deflect  and  the  end  originally  hori- 
zontal would  assume  a  certain  slope  and  therefore  one 
of  two  things  would  happen,  namely:  (a)  The  end  of 
the  girder  would  lift,  in  which  case  the  whole  load 
would  be  carried  on  one  flange,  so  causing  eccentric 
loading,  or,  (b)  The  column  must  be  constrained  to 
adapt  itself  to  the  slope  of  the  girder,  in  which  case  a 
bending  moment  would  be  introduced  into  the  stan- 
chion by  such  constraint. 

In  this  way  he  showed  that  increases  in  strains  of 
140  and  480  per  cent,  respectively  were  obtainable. 

Mr.  Faber  took  secondly  for  consideration  the  case 
of  a  girder  resting  on  an  angle  bracket.  He  arguec;! 
that  if  an  ordinary  bracket  were  used  the  action  would 
not  be  very  far  from  the  face  of  the  leg  of  the  angle, 
since  the  horizontal  leg  of  the  angle  would  not  I)e 
strong  enough  to  resist  the  bending  moment  which 
would  be  produced  in  it.  It  followed  therefore  that  al- 
though the  horizontal  leg  of  the  angle  served  a  useful 
purpose  in  connecting  the  girder  to  the  stanchion,  it 
must  not  be  thought  capable  of  supporting  it.  In  eflfect 
the  construction  became  dangerous  if  the  clearing  be- 
tween the  face  of  the  stanchion  and  the  edge  of  the 
girder  exceeded  the  thickness  of  the  angle. 

The  author  of  the  paper  supposed  there  were  few 
engineers  present  who  wou'.d  assert  that  this  limiting 
clearance  was  never  exceeded  in  practice,  and  an  engi- 
neer had  to  carefully  consider  whether  it  was  desirable 
to  employ  this  type  of  bracket  except  for  quite  small 
reactions.    He  next  considered  a  stiffened  bracket. 

Confining  attention  to  cases  where  the  workman- 
ship was  good,  he  assumed  that  the  stiffening  angles 
had  been  machined  or  forced  to  fit  the  angle  bracket 
perfectly  and  that  the  bracket  was  initially  horizontal. 
It  followed  that  when  the  girder  deflected  there  was  a 
tendency  for  it  to  rest  on  the  outer  edge  of  the  bracket, 
and  for  very  small  loads  there  was  no  doubt  that  this 
actually  happened.  As  the  load  increased  the  outer 
edge  of  the  stiffeners  yielded  appreciablv,  and  a  greater 
area  supported  the  load,  the  reaction  gradually  ap- 
proaching the  face  of  the  column.  The  author's  prac- 
tice was  to  make  the  web  of  the  stiffeners  sufl^cient  in 
area  to  carry  the  reaction  under  a  uniform  stress  of  7'-^ 
tons  /in*. 


In  calculating  the  resistance  he  ignored  a  large  area 
of  steel  in  the  flange  of  the  stiffeners,  and  in  the  ver- 
tical leg  of  the  angle  bracket  because, 

(a)  The  clearance  between  the  face  of  the  stanchion 
and  the  end  of  the  girder  might  be  sufficient  to  prevent 
bearing  on  this  steel; 

(b)  Even  if  it  was  not,  this  material  could  not  be 
stressed  appreciably  until  the  stiflFener  webs  are  great- 
ly overstressed. 

In  any  case  the  difference  in  cost  between  good  and 
bad  brackets  was  an  extremely  .small  percentage  of  the 
cost  of  the  steelwork,  and  a  smaller  one  of  the  cost  of 
the  building,  and  he  declined  to  endanger  the  "ship" 
for  what  in  this  case  might  be  fairly  described  as  a 
"ha'porth  of  tar." 

It  has  long  been  recognized  in  good  practice  that 
the  machining  of  the  ends  of  stanchions  was  of  the  first 
importance.  Yet  there  were  at  least  two  constructiona' 
works  in  London  which,  with  a  view  to  economy, 
omitted  this  item  of  workmanship,  and  were  erecting 
considerable  tonnages  of  stanchions  with  the  ends  left 
.so  that  the  upper  tier  had  contact  with  the  lower  tier 
over  the  width  of  one  plate  only,  the  remainder  of  the 
section  having  varying  clearances  often  amounting  to 
14.  in.  The  stress  was  still  gaily  calculated  as  uniform- 
ly distributed,  and  it  had  been  explained  to  the  author 
that  "steel  is  a  ductile  material  which  would  yield  and 
flow"  and  perform  other  convenient  antics,  "until  the 
.stress  was  uniformly  distributed."  The  efl'ect  of  load- 
ing such  a  stanchion  was  to  cause  the  plates  to  slide 
l)ast  one  another,  and  to  partly  shear  through  the 
rivets.  Even  where  stanchions  are  machined  a  careful 
engineer  must  bear  in  mind  also  that  apart  from  the 
danger  involved  in  the.se  practices,  the  yielding  of 
.stanchions  and  l)rackets  before  they  obtain' their  bear- 
ing involved  unknown  and. unintended  stres.ses  on  tlie 
stonework,  and  to  the  author's  knowledge  manv  a  beau- 
tiful and  costly  facade  and  interior  decorative  work  had 
been  badly  cracked  by  bad  steelwork  details  and  work- 
manship. 

From  the  consideration  of  Case  I.  it  would  appear 
to  follow  that  it  was  desirable  to  make  these  joints 
.somewhat  flexible,  and  occasionally  this  was  so.  If 
buildings  were  braced  with  diagonal  braces  he  should 
.say  without  question  that  stiffness  of  connections 
should  be  avoided.  Unfortunatelv,  such  bracing  had 
obvious  objections,  and  the  whole  stiffness  of  practical 
buildings  against  wind  lay  in  the  stifl'ness  between 
beams  and  stanchions.  There  was,  therefore,  no  al- 
ternative, but  to  make  the  joints  stiflF  and  to  make  the 
necessary  allowance  for  these  secondary  stresses  in  the 
design  of  stanchions.  This  might  be  onerous,  both  in 
requiring  extra  labor  and  an  increase  in  material,  but  a 
conscientious  engineer  would  grudge  neither  the  one 
or  the  other. 

Mr.  I-'aber  then  dealt  with  the  design  on  cleats.  A 
common  method  of  calculating  the  safe  reaction  of  a 
cleat  was  to  take  it  as  the  sum  of  the  resistances  of 
the  rivets,  the  effect  being  to  neglect  the  very  appre- 
ciable stre.s.ses  due  to  bending. 

Dealing  with  the  bracing  of  pillars,  Mr.  FabQC  said 
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that  it  was  well  known  that  pillars  failed  by  bucklinfi; 
and  that  their  stress  was  to  he  determined  with  refer- 
ence to  their  1/p.  This  |)henamen<)n  was  fairly  well 
understood  and  there  are  sufficient  experimental  data 
available  to  make  the  design  of  pillars,  with  reference 
to  what  he  might  call  jirimary  bucklinjj  a  compara- 
tively simple  matter.  The  ])henonienon  to  which 
he  referred  was  that  of  secondary  hucklinj;'.  in 
which  the  i)illar  instead  of  bucklinjj  as  a  whole, 
fails  by  the  individual  buckliiv^  of  its  component  mem- 
bers. On  this  subject  there  appeared  to  be  practically 
no  experimental  data  and  nractically  no  formulae  or 
rules  for  the  jjuidance  of  a  desij;;ner.  The  importance 
of  this  problem  might  be  gathered  from  the  fact  that 
bad  design  in  the  matter  of  bracing  in  pillars  was  cer- 
tainly responsible  for  the  two  greatest  failures  in  recent 
years — the  Quebec  bridge  of  VX)7  and  the  gas  holder 
in  Hamburg. 

Mr.  Kaber  then  proceeded  to  the  second  portion  of 
his  paper  treating  of  monolithic  construction  and  the 
eccentricity  of  beam  reactions  on  pillars  therein. 
Whereas  in  steel  construction  the  eccentricity  was  very 
definite  and  easily  calculated  with  most  common  tyi)es 
of  brackets,  with  reinforced  concrete  the  eccentricity 
could  only  be  calculated  from  con.siderations  of  elastic 
flexure,  and  the  problem  was  a  much  more  difficult  one. 
There  was,  however,  no  longer  any  excuse  for  claiming 
ambiguity,  since  the  problem  had  been  analyzed  very 
completely  in  "Reinforced  Concrete  Design"  and  nu- 
merical examples  fully  worked  out. 

The  author  took  as  an  example  the  case  of  the  out- 
side column  of  the  building,  working  it  out  in  detail, 
showing  very  great  increases  in  stress  over  the  values 
as  ordinarily  calculated.  If  thoughts  of  eccentricity 
were  banished  either  from  ignorance  or  under  stress 
of  competition,  the  actual  maximum  stress  would  have 
been  1,300  lb.  /in".  It  is  interesting  to  note  that  the 
outside  pillar  in  good  design  did  not  suffer  much  reduc- 
tion in  size  up  through  the  last  three  tiers.  This  was 
in  accordance  with  the  best  practice  in  steel-frame 
buildings. 

In  conclusion,  Mr.  P'aber  said  that  without  suggest- 
ing for  a  moment  that  the  engineering  stafifs  of  several 
constructional  firms  were  not  fully  as  efficient  as  many 
consulting  engineers,  he  did  feel  that  the  .system  of 
competitive  designs  and  lump  prices  penalized  good 
designing  by  such  firms,  and  secured  the  work  to  those 
responsible  for  the  most  risky  design.  The  only  cor- 
rect system,  in  his  opinion,  was  for  the  architect  to  en- 
trust the  design  to  an  engineer  who  had  his  confidence 
and  to  invite  tenders  on  the  design  which  he  prepared. 
The  architect  and  building  owner  were  then  likely  to 
obtain  a  sound  construction,  and  if  they  used  their  dis- 
cretion in  the  choice  of  the  engineer  the  work  would 
not  cost  more  than  the  minimum  consistent  with 
safety. 

The  best  constructional  firms  would  be  protected 
by  being  protected  from  competition  with  weak  design 
and  bad  workmanship,  and  he  might  state  that  in  con- 
sidering tenders,  he  considered  that  an  engineer  should 
give  preference  to  those  firms  whose  detailing  and 
workmanship  he  knew  he  could  rely  upon.  He  urged 
this  in  the  interest  of  the  building  owner,  knowing  as 
he  did  the  importance  of  good  details  and  good  work- 
manship. The  only  man  to  suffer  was  the  man  who 
would  take  great  risks  and  do  shoddier  work  in  order 
to  secure  a  contract,  and  he  could  not  say  that  he  had 
much  sympathy  with  him. 


Frost  Resistance  of  Building  Stone 

Ti  1 1'^  most  reliable  sources  whence  practical  re- 
sults of  resistance  have  been  obtained  are  the 
signs  of  weathering  in  stones  under  actual 
building  conditions.  Where  and  when  circum- 
stances permit,  it  is  best  to  submit  the  stone  that  is  to 
be  tested  for  several  years  to  all  the  influences  of  wea- 
thering and  then  decide  on  the  strength  of  the  extent 
of  exfoliation,  cracks  and  rifts  exhibited. 

The  methods  of  saturating  a  little  cube  with  a  solu- 
tion of  glauber  salz  and  then  freezing  it  is  all  very 
well  in  theory,  but  in  practice  there  are  several  objec- 
tions. In  the  first  instance,  the  resistance  which  stone 
offers  to  the  solution  is  very  different  to  that  offered  to 
water.  It  is  well  known  that  water  when  freezing  ex- 
pands, and  exerts  an  enormous  pressure.  Now, 
through  the  addition  of  the  glauber  salz  this  very  tend- 
ency of  the  water  is  obviated  and  in  fact  reversed,  for 
salt  of  an^-  kind  is  conducive  to  contraction. 

Water  therefore  remains  the  only  reliable  means 
for  testing  the  resistance  of  stone,  but  the  cubes  must 
not  be  entirely  covered  by  water,  as  in  that  case  the 
air  contained  in  them  has  no  means  of  escape ;  they 
must  be  slowly  immersed,  so  that  the  air  can  gradually 
escape  as  it  is  being  replaced  by  water. 

The  water  is  warmed  to  a  temperature  of  16  to  20 
deg.  C.  and  to  ascertain  the  maximiuu  .•saturation  co- 
efficient of  the  sample,  is  weighed  before  and 
after  saturation.  If  finally  after  repeated  weighing, 
the  weight  remains  the  same,  it  is  assumed  that  the 
maximum  point  of  saturation  has  been  reached. 

The  samples  so  saturated  are  frozen  for  S  hours  in 
a  temperature  of  12  to  15  deg.  C,  and  then  thawed 
again  in  distilled  water  imder  a  temperature  of  -|-  13 
deg.  C.  This  is  repeated  from  20  to  .30  times.  To  ob- 
tain the  necessary  cold  broken  ice  and  freezing  salt 
is  used  and  the  samples  are  then,  without  being  dried, 
submitted  to  pressure  in  order  to  ascertain  their  crush- 
ing strength  when  frozen,  which  is  compared  with  the 
stone  when  not  frozen  serves  a  basis  for  the  resistance 
offered  by  calculating  the  relative  frost  resistance. 

The  lower  the  difference  of  the  crushing  strength 
before  and  after  freezing,  the  smaller  the  exfoliation 
and  the  cracks,  the  greater  the  frost  resistance.  At 
first  sight  it  seems  plausible  enough,  that  the  frost  re- 
sistance should  increase  correspondingly  with  the  de- 
.  crease  in  capacity  of  absorption,  and  that  frost  resist- 
ance is  in  an  inverse  ratio  to  the  porosity  of  the  stone. 

Practical  experience,  however,  proves  the  opposite. 
Soft  and  porous  stone  is  held  to  be  particularly  frost- 
resisting,  and  hard  and  brittle  stone  with  few  and  small 
pores  of  but  small  resistance.  The  reason,  of  course,  is 
that  with  the  softer  stones  the  pores  give  way  to  the 
freezing  pressure  more  easily,  whereas  in  the  harder 
ones  the  constant  compact  resistance  offered  conduces 
to  exfoHage,  cracks  and  rifts.  The  knowledge  of  the 
mineralogical  components  of  a  stone  helps  us  to  as- 
certain its  weather-resisting  qualities. 

Very  harmful  additions  are  principally  carbonate 
of  lime,  pyrites  of  iron  and  gypsum,  and  most  desir- 
able are  consequently  the  most  silicious  stones. 

The  great  importance  attaching  to  whether  or  not 
there  is  any  addition  to  the  water  is  shown  by  the  fact 
that  basalt,  under  the  influence  of  water  loses  2  per 
cent,  of  its  dry  crushing  strength  whilst  granite  loses 
8  per  cent.  It  is  proved  that  stone  showing  a  high 
frost  resistance,  will  also  endure  against  water,  but  na- 
turally, it  must  not  be  assumed  that  the  addition  of 
salt  and  other  materials  is  superfluous,  nor  must  wc 
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over  look  the  necessity  of  experimenting  with  the  in- 
chision  of  various  materials  of  different  stone  and  their 
composition.  The  different  methods  of  testing  should 
not  replace,  hut  supplement  and  complete  each  other. — 
Stone  Trades  Journal. 


Subway  Construction  at  Vancouver 

CONSTRUCTIONAL  operations  have  just  been 
completed  at  Vancouver  in  connection  witii 
the  new  pedestrian  subway  under  the  Cana- 
dian Pacific  Railway  tracks  leading  from 
Alexander  Street  to  the  North  Vancouver  Ferry  wharf. 
The  necessity  of  providing  a  subway  at  this  point 
owing  to  the  congestion  of  pedestrian  traffic  was  first 
brought  to  the  attention  of  the  Railway  Commission 
in  1910,  but  it  was  not  until  July,  1913,  that  the  de- 
tailed plans  of  the  work  were  finally  approved  by  the 
engineer  of  the  Commission  and  the  various  parties  in- 
terested therein.  The  Vancouver  civic  authorities  then 
proceeded  to  call  for  tenders  and  in  due  time  a  con- 
tract was  awarded  to  the  M.  P.  Cotton  Company,  a 
local  firm  which  later  went  into  liquidation  but  eventu- 
ally became  re-organized  under  the  title  of  the  Cotton 
Construction  Company,  this  concern  undertaking  to 
handle  the  various  contracts  possessed  by  the  former 


Pacific  Railway  tracks  is  in  accordance  with  that  com- 
pany's standard  bridge  construction  and  consists  of 
solid  concrete  abutment  walls  with  roof  of  rolled  steel 
joints,  20  inches  deep  and  spaced  about  15  inches  on 
centres.  Rivetted  to  the  top  of  the  .steel  beams  is  a 
}<2-inch  ballast  plate  and  on  top  of  the  ballast  plate  are 
tiiree  inches  of  waterproofing  asphalt,  with  nine  inches 
of  ballast  above  that  for  the  railroad  ties. 

Provision  has  been  made  for  dealing  with  any  water 
draining  into  the  subway  by  the  installation  of  an  auto- 
matically-operated electric  pump  with  a  capacity  of 
160  gallons  a  minute  and  a  sump  placed  at  the  .south- 
west corner  of  the  north  ramp.  The  water  is  carried 
into  this  sump  by  means  of  galvanized  iron  pipes  em- 
bedded in  the  concrete  floors  which  lead  from  the  catch 
l)asins  to  the  sump.  The  pump  is  of  the  ordinary 
automatic  electric  type  with  a  float  which  throws  the 
motor  into  qperation  by  closing  the  switch  when  the 
water  rises  above  a  certain  height. 

During  the  construction  of  the  subway,  the  con- 
tractors had  very  little  difficulty  in  coping  with  the 
tides.  A  row  of  sheet  piles  were  driven  at  the  north 
end  of  the  works  and  successfully  held  back  the  water 
during  the  period  of  operations  below  high  tide,  the 
tides  being  favorable  at  the  time  this  work  was  under 
way. 

The  task  of  supporting  the  railway  tracks  during 


Type  of  construction  beneath  C.P.R.  railway  tracks. 

company.  The  tenders  submitted  for  the  work  ranged 
all  the  way  from  $30,000  to  $50,000,  the  e.-^timate  of  the 
M.  P.  Cotton  Company  being  the  lowest,  .\ctual  con- 
struction was  inaugurated  during  the  latter  half  of 
January,  1914,  the  time  consumed  until  the  completion 
of  the  work  being  a  little  over  four  months. 

The  southerly  approach  to  the  subway  from  Alex- 
ander Street  extends  downward  on  a  14  per  cent,  grade 
and  the  same  grade  is  observed  on  ascending  to  the 
ferry  landing,  nine  feet  of  clear  headway  being  provid- 
ed in  the  level  stretch  immediately  underneath  the 
Canadian  Pacific  Railway  tracks.  Special  provision 
has  been  made  for  the  hydraulic  pressure  under  the  sub- 
way floor  due  to  the  rise  of  tide,  a  head  of  ten  feel  be- 
ing provided  for  in  the  design.  The  floor  and  walls 
are  constructed  strongly  enough  to  withstand  this 
height  of  water,  which,  of  course,  varies  according  to 
the  rise  and  fall  of  the  tide.  The  north  and  south 
ramps,  about  80  feet  in  length  and  25  feet  wide  between 
walls,  are  of  reinforced  concrete  the  floor  oeing  of  the 
same  construction.  The  subway  proper  is  approxi- 
mately 60  feet  long  and  25  feet  wide  between  walls. 
The  construction  of  the  portion  under  the  Canadian 


South  ramp,  luoltina  east. 

the  construction  of  the  subway  was  undertaken  by  the 
Canadian  Pacific  Railway  engineers  and  consisted  of 
simply  driving  four  bents  of  wooden  piles  between  the 
tracks,  capping  these  and  then  placing  8  x  18-inch 
longitudinal  timbers  beneath  the  tracks.  The  penetra- 
tion of  these  piles  was  very  small  and  it  was  there- 
fore considered  necessary,  after  excavating  to  a  depth 
of  about  10  feet,  to  substitute  12  x  12»inch  mud  sills 
and  12  x  12-inch  posts  in  place  of  the  piles. 

The  sequence  observed  during  the  progress  of  con- 
struction, following  excavating  operations,  consisted 
of  the  erection  of  the  reinforced  concrete  walls  on  the 
north  and  south  ramps,  the  pouring  of  the  southern 
abutment  walls,  and  the  placing  of  the  floors  and  the 
two  ramps.  The  floors  vary  in  thickness  from  6  inches 
at  the  top  of  the  ramps  to  20  inches  at  the  base.  The 
extra  thickness  at  the  base  of  the  ramps  is  accounted 
for  by  the  pressure  which  has  to  be  sustained  on  ac- 
count of  tidewater.  When  the  north  rainps  and  abut- 
ments had  been  completed,  the  steel  portion  of  the  sub- 
way was  proceeded  with,  the  false  work  removed  from 
underneath  the  railway  tracks  and  the  floor  between 
the  abutments  poured. 
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The  New  St.  Charles  Hotel,  Toronto 

Amongst  Toronto's  many  commodious  hotels  not 
the  least  important  from  the  architectural  standpoint 
will  be  the  new  St.  Charles  Hotel  now  in  course  of 
erection  on  a  site  on  the  north-east  corner  of  Bay  and 
Richmond  streets,  Toronto.  The  structure,  which  will 
he  three  storeys  and  basement,  has  a  frontage  of  64 
feet  on  Richmond  street  by  104  feet  on  Bay  street.  It 
will  be  of  steel  frame  construction,  white  matt  glazed 
terra  cotta  being  used  for  the  street  elevations.  The 
structure,  however,  will  not  be  of  recognized  fire- 
proof construction.  The  three  corners  of  the  hotel 
will  be  rounded  at  a  9-foot  radius,  and  entrances  will 
be  placed  at  each  corner,  access  to  the  building  being 
through  revolving  doors. 

The  design  of  this  new  hotel  has  been  an  eflfort  to 
obtain  as  much  window  space  as  possible  without 
interfering  with  the  architectural  design.  The  interior 
will  contain  the  hotel,  office  and  lobby,  a  large  bar 
and  lunch  room,  with  lavatories  adjacent.  Provision 
is  made  for  five  storevs  on  the  Bav  street  frontage. 
On  the  first  floor  will  be  a  large  dining  room.  40  ft.  x 
60  ft.,  and  three  smaller  dining  rooms  together  with 
kitchen  and  pantry  accommodation.  The  upper  floors 
contain  bed  rooms,  each  of  which  is  provided  with 
modern  sanitary  appliances.  The  ground  floor  will  be 
finished  in  red  tile  and  staff  decorations,  while  the  din- 
ing-rooms will  have  oak  floors  and  similar  decorations 
for  the  walls  and  ceilings.  The  building  will  be  steam 
heated,  electrically  lighted,  and  replete  with  up-to-date 
hotel  equipment.  The  architect  havine  charge  of  the 
work  is  Mr.  J.  P.  Hynes,  Toronto.  Thomson  Bros., 
Toronto,  are  the  contractors  for  excavation,  masonrv 
work.  etc.  The  steel  construction,  a  portion  of  which 
has  already  been  erected,  is  being  carried  out  by  the 
firm  of  Reid  &  Brown,  Toronto.  The  building  will 
cost  about  $65,000. 


Experimental  Pavement  of  Small  Wood 
Blocks 

LAST  fall  a  strip  of  100  ft.  of  experimental 
paving  was  put  down  on  one  of  the  resi- 
dential streets  of  Tacoma,  Wash.,  using 
creosoted  wood  blocks  only,  IJ^-in.  wide, 
2  in.  deep  and  3ji  in.  long.  All  blocks  were  sur- 
faced on  one  side  and  one  edge  to  these  dimensions, 
and  are  of  Douglas  fir.  The  blocks  were  treated  in  re- 
torts with  approximately  18  lb.  per  cu.  ft.  of  creosote 
oil.  It  is  in  the  treatment  that  the  chief  advantage  is 
claimed  for  the  small  blocks,  for  excellent  penetration 
without  excessive  treatment  and  a  uniformity  of  grain 
are  obtained  more  easily  than  with  blocks  of  standard 
size. 

The  blocks  were  laid  on  a  concrete  base,  14^/^  ft. 
wide,  and  were  laid  without  an  expansion  joint  of  any 
kind.  The  pavement  was  divided  into  four  sections 
each  25  ft.  long,  as  follows : 

(1)  Blocks  laid  with  long  axis  at  right  angles  to  the 
line  of  traffic  on  a  1-in.  sand  cushion ;  Droken  joints, 
blocks  rammed  tight. 

(2)  Blocks  laid  at  an  angle  of  67j4  deg.  to  line  of 
traffic  on  a  1-in.  sand  cushion,  rammed  tight  and  joints 
broken  as  in  Section  1. 

(3)  Blocks  laid  on  a  1-in.  cushion  made  of  one  part 
of  cement  to  three  parts  of  fine  sand  mixed  and  spread 
dry ;  blocks  have  long  axis  parallel  to  the  curb,  making 
unbroken  joints  along  the  Hne  of  traffic ;  at  right  angles 
to  the  curb  joints  are  broken. 


(4)  Blocks  laid  in  the  same  manner  as  in  Section  3, 
except  bedded  in  a  one  part  cement  to  three  parts  sand 
grout  mixed  wet  enough  to  take  a  smooth  trowel  finish. 

An  inspection  of  the  pavement  some  months  after  it 
was  laid  showed  water  oozing  out  between  the  blocks 
of  Section  4,  when  the  blocks  were  stepped  on.  The 
blocks  were  not  perfectly  bedded  on  the  grout  for  there 
was  a  perceptible  movement  of  the  surface.  The  other 
sections  were  in  excellent  condition. 

The  blocks  were  furnished  and  laid  by  the  creosot- 
ing  department  of  the  St.  Paul  &  Tacoma  Lumber 
Company,  on  their  application  for  permission  to  do  so 
as  a  part  of  an  asphalt-paving  contract  which  was 
under  construction.  The  lumber  company  gave  the 
city  of  Tacoma  an  agreement  to  replace  the  blocks  witli 
as])halt  when  so  ordered. 


Proposed  Industrial  Building,  Calgary 

I'^HR  city  of   Calgary   proi)oses   to  erect   a   large 
reinforced   concrete   building  for  the  housing 
of  new  and  small  industries.    This  will  be  the 
first    municipally-owned    power    building    on 
the  continent.     Plans  have  been  prepared  in  the  office 


Sketch  of  Calgary's  proposed  Industrial  Building. 

of  the  City  Engineer,  under  Mr.  H.  A.  Sylvester, 
Superintendent  of  the  Department  of  Buildings.  The 
l)y-law  for  the  building,  which  involves  the  expenditure 
of  $250,000,  has  been  passed  by  the  ratepayers,  and  the 
money  is  available  for  erection,  the  site  having  been 
selected  and  the  excavation  completed. 

The  plans  show  a  structure  with  a  frontage  of  100 
feet,  the  full  depth  of  the  lots,  and  seven  storeys  high 
above  the  basement.  The  construction  throughout  will 
be  of  reinforced  concrete  and  the  building  will  be  pro- 
vided with  every  facility  necessary  for  the  economic 
conduct  of  small  industries,  besides  excellent  fire  pro- 
tection and  power  service.  The  ground  floor  will  be 
some  3  ft.  8  in.  above  the  sidewalk  grade,  and  will  he 
mainly  given  over  to  entrance  facilities  and  to  the 
freight  platforms  for  the  receipt  and  delivery  of  goods. 
A  spur  track  will  run  into  the  building  next  the  lane, 
the  storeys  above  being  continued  over  to  gain  the 
additional  floor  space.  The  balance  of  the  plot  of 
ground  not  covered  by  the  building  will  be  utilized 
for  a  portion  of  the  freight  platform,  allowing  a  team 
concourse  for  local  deliveries.  There  will  be  a  total 
of  over  85,000  square  feet  net  in  the  building  for  rent- 
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ill,  or  about  80  per  cent,  of  the  j;ross  area,  a  rather  hi^^h 
percentage  for  a  building  of  this  type,  where  heating 
plant,  elevators,  and  stairways  must  be  provided  gen- 
erously. 

Design  and  Equipment 

A  nni(|ue  feature  of  tiie  l)ui)diiig  is  the  planning  of 
the  elevators  and  toilets,  allowing  a  sub-division  of 
each  floor,  so  that  four  tenants  can  have  direct  access 
to  elevators  and  toilets  without  the  use  of  any  corri- 
dors, and  without  passing  through  another  tenant's 
si)ace.  There  will  be  tw<j  freigiit  elevators  of  3,000 
lb.  capacity,  with  automatic  closing  doors,  controlled 
by  push-buttons ;  and  o'ne  ])assenger  elevator  with  6 
ft.  by  6  ft.  6  in.  car.  The  use  of  the  push-button  con- 
trol for  the  freight  elevators  is  believed  to  be  unicpie, 
in  that  this  control  has  not  before  been  applied  to 
freight  efevators.  The  platforms  for  the  freight  ele- 
vators will  be  8  ft.  l)y  8  ft.  6  in.  ( )n  each  floor  there 
will  be  at  least  four  power  outlets,  besides  ample  out- 
lets for  electric  lights.  There  will  be  no  partitions  in- 
stalled at  present  exce])t  those  about  the  elevator  and 
stairway  enclosure,  it  being  i)lanned  to  use  solid  steel 
sash  with  metal  and  glazed  panels  to  allow  of  perfect 
flexibility  and  maximum  salvage,  the  partitions  being- 
fastened  tf)  inserts  at  to])  and  bottom.  In  addition  to 
the  stairway  in  the  elevator  enclosure,  there  will  be 
two  fire-escapes  at  the  opposite  corners,  one  of  them 
l)eing  carried  down  inside  the  walls,  enclosed  in  a  steel 
sasii  partition,  with  wired  glass.  .\  complete  auto- 
matic s]>rinkler  system,  witii  two  supplies,  will  be  in- 
stalled, this  necessitating  the  construction,  on  the  roof 
columns,  of  a  20,000-gall(in  tank.  The  exterior  will 
be  finished  in  the  concrete  as  it  comes  from  the  forms, 
the  only  treatment  ni  the  surface  being  rubbing  with 
carborundum  blocks.  There  will  be  practically  60  per 
cent,  glazed  area  on  the  exterior  walls,  allowing  for 
maximum  light  and  air.  The  steam  heating  |ilant  will 
be  a  vacuum  system,  recpiiring  three  large  boilers  of 
.S,000  sq.  ft.  radiation  each,  of  tiie  return  tubular  type, 
to  be  fired  by  natural  gas.  In  addition  to  the  ample 
toilet  facilities  required  by  the  local  ordinances,  drink- 
ing fountains  will  be  placed  on  each  floor  in  the  lobb}' 
in  front  of  the  elevators. 

The  estimated  cost  of  the  building  complete  is 
$190,000.  As  far  as  can  be  told  at  present,  the  floor 
space  will  have  to  I)e  rented  at  from  28  cents  to  33 
cents  per  square  foot  net.  Power  will  be  supplied 
from  the  municipal  ])lant  for  from  2  cents  to  0.0  cents 
a  kw.  hour,  according  to  the  amount  to  be  taken.  Elec- 
tric light  will  be  sold  for  7  cents  a  kw.  hour.  There 
will  be  about  10,000  square  feet  net  rental  area  on  each 
floor. 


Great  Tunnel  Project 

The  North  River  Bridge  and  Tunnel  Project  in 
New  York  City  is  now  proposed  to  be  financed  by 
bonding  the  New  Jersey  counties  adjacent  to  New 
York  for  part  of  the  cost  of  the  structure.  The  recent 
New  Jersey  I.egi.slature  passed  a  law  providing  for 
the  appointment  by  New  Jersej'  of  a  new  State  Com- 
mission, with  power  to  make  final  preparations  and  go 
ahead  with  construction.  A  commission  is  to  be  ap- 
pointed by  the  Governor  as  soon  as  at  least  three  of 
the  five  counties  agree  to  pay  for  preliminary  expenses 
up  to  $10,000  each.  The  estimated  cost  of  a  Hudson 
River  Bridge  at  57th  Street  is  $42,000,000,  and  the  cost 
of  two  tunnels  under  the  Hud.son  opposite  Canal  Street, 
New  York  City,  at  about  $11,000,000. 


Methodist  Book  and  Publishing  House, 
Toronto 

Ti  I  E  new  Book  and  Publishing  House  which  is 
being  erected  at  Toronto  for  the  Methodist 
denomination  at  a  cost  of  about  $700,000,  pos- 
sesses several  features  of  interest  as  regards 
ijoth  design  and  construction.  The  site  of  this  new 
i)uilding,  on  Queen,  John  and  Richmond  streets,  has 
been  excavated  for  the  main  l^asement.  and  a  steam 
shovel  of  the  Marion  type  has  been  employed  in  ex- 
cavating the  sub-basemcht  under  a  portion  of  the  site 
iov  the  power  plant.  The  floor  of  this  sub-basement 
will  be  some  24  ft.  below  the  level  of  the  sidewalk. 
The  building  will  cover  a  frontage  on  (Jueen  street  of 
\35  ft.,  on  John  street  of  220  ft.,  and  on  Richmond 
street  of  1^0  ft.  The  structure  is  planned  for  an  ulti- 
mate height  of  ten  storeys  and  the  foundations  have 
been  projjortioned  accordingly.  Eor  the  present,  how- 
ever, the  office  ])ortion  of  the  building,  with  basement, 
will  be  five  storeys  in  height  and  a  portion  of  the  manu- 
facturing section  on  Richmond  street  will  be  of  two 
storeys  and  basement. 

The  building  will  be  of  steel   frame  construction. 


Methodist  Hook  Koom,   I'oronto.  — Killing  a  cai-uon  with  concrete.    There 
arc  108  caissons,  each  averaging  40  feet  in  depth. 

the  columns  resting  on  concrete  caissons  or  piers, 
ranging  from  5  ft.  to  9  ft.  in  diameter.  These  caissons 
are  carried  down  to  an  average  depth  of  40  ft.  below 
the  level  of  the  street,  through  blue  clay  and  <|uicksand 
to  rock.  They  are  proportioned  to  carry  loads  rang- 
ing from  98  to  159  tons,  or  a  load  to  each  square  foot 
of  25  tons.  The  floors  in  the  manufacturing  section 
will  be  of  reinforced  concrete  capable  of  carrying 
heavy  presses  or  a  load  equal  to  400  lbs.  to  the  square 
foot.  The  floors  in  the  office  portion  of  the  structure 
will  be  of  hollow  tile  surfaced  with  terrazzo  in  the 
halls,  etc.,  and  the  office  floors  will  be  of  hardwood. 
The  entrance  to  the  main  office  will  be  finished  in  mar- 
ble and  mosaic  tile.  The  three  fronts  will  be  faced 
with  matt  glazed  terra  cotta  of  Gothic  design,  boldly 
Iianelled  and  moulded.  This  will  rest  on  a  granite  base 
4  ft.  in  height.  The  building  will  be  fireproofcd 
throughout  and  sub-divided  into  sections  with  auto- 
matic fire  doors.  Provision  is  made  for  seven  eleva- 
tors, the  three  passenger  elevators  being  high  speed. 

Every  provision  will  be  made  for  handling  the  work 
in  the  mechanical  department  in  the  most  modern  man- 
ner and  the  employees  will  be  furnished  with  commo- 
dious and  up-to-date  toilet  and  rest  rooms,  the  sanitary 
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appliances  being;  of  tlie  most  modern  type.  The  base- 
ment will  contain  larj^e  receiving  and  ])aper  storaj^c 
rooms,  locker  rooms  and  maciiinc  and  car])entcrs'  shop. 

The  sectional  divisions  of  the  huildinL'^  are  classi- 
fied as  follows:  the  first  or  main  floor  will  he  occupied 
on  the  Oueen  street  frontaj^e  by  live  stores  and  tlie 
main  office  entrance;  on  tlie  John  street  side  will  be 
stock,  entry  and  s]iii)pin>;  rooms,  and  on  the  Rich- 
mond street  frontaj^e  the  press  njom,  %  ft.  by  188  ft. 
(Jn  the  second  tloor  a  bindery  department  will  occupy 
the  same  area  as  the  press  room  below,  while  the  rest 
of  the  flat  will  be  given  over  to  the  wholesale  depart- 
ment. On  the  third  floor  the  Oiieen  street  frontage  will 
be  occupied  by  general  and  ])rivate  offices  and  also  by  a 
women's  lunch  njom.  The  central  section  of  this  lloor 
will  be  devoted  to  the  librar\-,  stock  iddui  ,ind  private 


Interesting  Construction 

The  removal  of  the  two  large  two-boom  timber 

derrick  towers  used  for  erecting  the  steelwork  of  the 
Kingsbridge  Armory  constitutes  quite  a  task.  All  the 
heavy  steelwork  has  been  erected  so  that  the  big  trav- 
ellers are  no  longer  required.  Each  is  'Jl  ft.  high,  60  x 
60  ft.  in  i)lan,  and  is  equip])ed  with  two  separately  oper- 
ated derricks.  The  framing  is  all  12  .\  12-iii.  timbers, 
e.\cei)t  the  front  14  x  14-in.  corner  posts,  which  carry 
the  derricks.  In  dismantling  a  traveller  one  of  the  der- 
ricks on  the  to]j  lowered  the  other  to  the  ground.  A 
jinnyswitch  was  then  installed  in  its  place  and  lower- 
ed the  second  derrick.  .\  ginpole  was  set  on  the  lower 
chords  of  the  last  two  arch  trusses  and  proceeded  to 
take  down  the  framing.  When  low  ent)Ugh.  the  travel- 
ler was  pulled  under  the  trusses  to  which  blocks  and 
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and  departmental  offices,  while  the  south  secti(m  will 
be  occupied  by  the  job  printing,  proofreaders'  and 
stereotype  rooms.  The  fourth  floor  is  set  apart  as  a 
boardroom,  offices,  lunch  and  rest  room,  and  the  lino- 
type department.  The  fifth  floor  will  be  sub-divided 
mainly  for  the  purpose  of  rental. 

The  building  was  designed  by  Messrs.  Burke,  llor-- 
wood  &  White,  architects,  Toronto.  The  John  II. 
I'arker  Canadian,  f.imited,  Toronto,  are  the  general 
contractors,  the  steel  work  being  carried  out  by  tlie 
firm  of  McGregor  &  Mclntyre,  Toronto. 


Methodist  Book  Room,  Toronto.    Architects'  perspective. 

falls    were   fastened, 
rapidly. 


The    work    then    went    forward 


The  Pittsburgh  &  Lake  Erie  Railway  in  some  new 
bridge  construction  at  Yoimgstown,  O.,  specified  that 
no  shop  ])aint  or  oil  should  be  ])ut  on.  The  first  i)trint 
is  applied  after  erection,  scraping  tlie  steel  clean  be- 
fore painting.  The  object  is  to  allow  tlie  mill  scale  to 
loosen  by  rusting,  and  thus  get  the  paint  a])plied  on  the 
steel  itself. 


In  order  to  make  the  Suez  Canal  of  sufficient  depth 
to  carry  the  largest  ships  afloat,  work  is  now  ni 
progress  toward  deepening  the  canal  to  40  ft.  through- 
out its  length,  says  the  Engineering  News.  When  the 
canal  was  opened  in  1869  the  width  was  72  ft.  and  the 
depth  about  26  ft.  2  in.  The  maximum  permissible 
draft  of  ships  using  the  canal  in  1870  was  24.4  ft.  In 
18*X)  ships  drawing  2.S.4  ft.  were  allowed  and  during  the 
succeeding  24  years  the  increa.se  has  been  at  the  aver- 
age rate  of  about  one  foot  every  six  years,  thus  bring- 
ing the  maximum  draft  now  up'to  2</ft.  In  June,  1913. 
the  dei)th  of  .52  ft.  8  in.  had  been  increased  over  a  mini- 
mum width  of  147  ft.  6  in.  for  a  length  of  20  miles. 
L'nder  the  latest  scheme,  a  depth  of  40  ft.  tliroughout  is 
to  be  made  and  a  widening  up  to  197  ft.  in  the  south 
section  and  the  cutting  of  an  approprtate  number  of 
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sidings  on  the  north  and  central  sections  where  a  mini- 
mum width  of  147  ft.  6  in.  is  believed  to  be  sufficient. 
The  company  has  power  to  raise  bonds  up  to  $30,000,- 
000  for  this  work,  which  it  is  expected  will  be  comple'. 
ed  by  1919. 


Government  Examining  Warehouse,  Calgary 

Tlll'll'il';  is  at  present  being  built  at  Calgary  for 
the  D(3minion  Government  a  four-storey  build- 
ing for  use  as  an  ICxamining  Warehouse  by  the' 
Customs  Dcpartnieut.  The  dimensions  of  the 
I)tiilding  arc  200  by  112  ft.,  with  a  frontage  of  200  ft. 
on  F.ieventh  Avenue.  The  building  is  of  heavy  skele- 
ton steel  frame  construction  with  reinforced  concrete 
floors  and  self-supporting  walls. 

The  foundations  are  carried  down  far  enough  to 
give  necessary  depth  for  the  basement.    The  columns 


Examining  Warehouse,  Calgary,  under  construction. 

rest  on  steel  grillages.  The  centre  grillages  consist  in 
the  main  of  seven  ISrin.  I-beams  8  ft.  6  in.  lonjj  with 
four  20Mn.  I's  resti|ig  on  top  of  them,  and  carrying  tiie 
columii  dirtctly  on  top.  The  wall  column  grillages  are 
somewliat  larger  bu^  all  varied  according  to  the  loads 
on  them.  These  grjjfeffe  beams  are  filled  in  and  grout- 
ed with  1:2:4  concrete  thoroughly  packed  in  to  fill 
voids  and  after  pacl«tig  are  thoroughly  grouted  with 
one  to  one  cement  mortar.    Owing  to  the  i)eculiarity  of 


the  subsoil,  which  exists  more  or  less  over  all  the  lower 
lying  parts  of  Calgary,  difficulty  was  experienced  with 
water.  When  the  foundations  got  below  the  river  bed 
level,  the  porous  gravel  subsoil  allowing  the  easy  pass- 
age of  water,  the  iioles  filled  up,  and  pumps  run  by 
electricity  had  to  be  kept  going  most  of  the  time  to 
keep  the  water  under  control,  as  the  excavation  for  the 
grillages,  which  were  below  the  river  level,  would  (ill 
up  over  night. 

The  steel  columns  are  Bethlehem  "H"  sections.  A 
typical  detail  of  columns  is  shown.  The  steel  work 
carrying  the  floors  consists  chiefly  of  28  in.  x  105  Jt. 
Bethlehem  Beams  between  the  columns  with  18  in.  x  55 
ft.  intermediate  beams  spaced  about  6  ft.  6  in.  apart,  the 
beams  all  Ijeing  protected  witli  cinder  concrete.  The 
floor  slab  is  5-in.  thick,  of  1:2:4  concrete  reinforced 
with  .384  of  steel  per  foot  and  continuous  over  as  many 
panels  as  possible.  These  slabs  are  designed  to  carry 
a  load  of  450  lb.  per  sq.  ft.  under  24-hour  test,  with  de- 
flection not  to  exceed  1/900  of  the  span.  The  slab  is 
not  carried  on  the  walls  but  is  carried  on  15-in.  chan- 
nels. The  present  roof  is  designed  to  be  a  future  floor 
on  the  addition  of  other  storeys.  It  is  of  the  same 
strength  as  the  rest  of  the  building  and  is  covered  with 
tar  and  gravel  roofing.  The  walls  are  designed  to  be 
entirely  self-supporting  and  carry  no  loads  except  their 
own  weight. 

The  structural  steel  for  the  building  was  supplied 
by  The  Manitoba  Bridge  &  Iron  Works,  Limited,  Win- 
nipeg. Rapid  progress  has  been  made  by  the  con- 
tractors. The  J.  McDiarmid  Company,  Winnipeg,  and 
it  is  expected  tliat  the  building  will  be  completed  well 
within  contract  time. 


Cinder  concrete  has  been  put  to  a  new  use  in  Mun- 
ich, Germany,  for  lining  the  exterior  walls  of  the  new 
building  of  the  Duetsches  Museum.  Its  purpose  is  to 
serve  as  insulation  and  also  supply  a  base  which  will 
take  nailing,  etc.  It  is  not  made  with  ordinary  ashes 
or  cinders,  but  with  broken  tufa,  or  porous  volcanic 
rock.  With  this  material  a  cement  concrete  is  mixed 
1 :12  or  1  :I6,  and  used  to  form  a  5-in.  layer  on  the  inner 
face  of  the  exterior  wall,  the  rest  of  the  wall  being 
stone  concrete.  This  tufa  concrete  permits  nails  to  be 
driven  in  easily,  and  it  can  be  worked  with  tools,  as 
was  proven  by  sawing  into  it  at  the  corner  of  a  door 
jamb  with  an  ordinary  crosscut  saw. 
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Examining  Warehouse,  Calgary.— Detail  of  typical  column. 
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Satisfactory  Progress  at  the  Coast 

Development  Work  in  All  Lines  Proceeding  Steadily— Confidence  in  the 
Local   Situation    Gaining   Ground— The   More    Noteworthy    Operations 


Office  of  the  Contract  Record, 

June  5,  1914. 

WHILE  there  is  unquestionably  a  noticeable  falling 
off  in  the  volume  of  building  construction  actually 
under  way  at  Vancouver  and  the  vicinity  com- 
pared with  this  time  last  year,  the  outlook  for 
the  summer  months  is  by  no  means  disheartening;  in  fact,  the 
amount  of  work  projected  botli  in  the  coast  cities  and  at 
points  throughout  the  interior  is  fairly  satisfactory,  all  things 
considered.  It  is  true  that  in  common  with  other  Canadian 
cities  Vancouver  is  feeling  the  pinch  of  hard  times  and  for  the 
time  being  has  been  forced  to  curtail  building  ojjerations  to 
a  considerable  extent,  but  it  is  also  a  fact  that  despite  the 
adverse  conditions  prevailing  development  work  is  proceed- 
ing steadily  at  all  points  and  in  sufficiently  large  volume  to 
warrant  the  greatest  confidence  in  the  city's  future.  Similar 
conditions  are  in  evidence  at  other  centres  oi  population  in 
this  province  and  everywhere  the  outlook  is  regarded  with 
feelings  of  satisfaction.  At  Vancouver,  building  prospects 
for  June  are  more  encouraging  than  for  the  previous  month, 
work  in  connection  with  a  number  of  important  contracts 
being  due  to  commence  during  the  early  part  of  the  month. 

Two  New  Vancouver  Hotels 

Excavation  operations  are  under  way  for  the  founda- 
tions of  the  new  seven-storey  Blackburn  hotel  building  to  be 
located  on  Main  street,  Vancouver,  adjoining  the  present 
Blackburn  Hotel  and  it  is  believed  that  the  general  contract 
for  the  building  will  be  awarded  early  in  June.  The  con- 
struction will  comprise  a  reinforced  concrete  frame  with  stone 
facing  on  the  two  lower  storeys  and  a  brick  exterior  for  the 
live  succeeding  storeys.  Provision  has  been  made  for  one 
passenger  elevator.  Messrs.  Boyd  &  Glendenning  are  the 
owners  of  this  structure  which  is  expected  to  cost  approxi- 
mately $100,000.  Plans  were  prepared  by  Honeyman  &  Cur- 
tis, a  Vancouver  firm  of  architects. 

It  is  expected  that  operations  will  commence  before  the 
middle  of  June  on  another  large  hotel  building  which  is  to  be 
erected  on  Hastings  street,  Vancouver,  near  Columbia  street, 
for  Mr.  A.  Clemes,  after  plans  by  Mitton  &  Gillingham.  This 
building  will  be  erected  on  the  site  now  occupied  by  the  Hast- 
ing Rooming  House  and  the  general  contract  will  be  handled 
by  the  J.  J.  P'rantz  Construction  Company.  It  will  be  a  com- 
bination of  steel  concrete  and  mill  construction,  eight  storeys 
in  height  with  facing  of  pressed  brick.  Accommodation  will 
be  provided  for  120  rooms,  most  of  which  will  be  equipped 
with  private  baths.  The  mechanical  equipment  includes  an 
oil-burning  plant  to  operate  a  steam  heating  system,  and  fur- 
nish power  for  two  elevators,  and  a  vacuum  cleaning  system. 
Construction  work  will  involve  an  outlay  of  approximately 
$150,000. 

Additional  School  Contracts  Pending 

Preliminary  sketches  of  the  new  Strathcona  School  which 
have  been  prepared  by  construction  superintendent  Giles,  of 
the  Vancouver  School  board,  show  that  the  proposed  building 
is  to  be  of  fireproof  construction,  probably  reinforced  con- 
crete, and  faced  with  brick  and  stone.  It  will  be  erected  on 
the  site  of  the  old  Strathcona  School  at  the  corner  of  Pender 
street  and  Jackson  avenue  and  will  be  two  storeys  high  and 
measure  218  feet  in  length,  with  24  class  rooms  capable  of 
accommodating  9G0  pupils.  Only  one  section  of  twelve  rooms 
will  be  undertaken  this  year,  as  the  amount  available  for  build- 


ing purposes  is  not  sufficient  to  cover  the  entire  contract. 
According  to  the  plans  this  will  be  a  decidedly  attractive  struc- 
ture both  as  regards  interior  arrangements  and  general  archi- 
tectural treatment.  It  will  contain  in  addition  to  the  usual 
departments — an  auditorium  capable  of  seating  900  with  a 
stage.  It  is  the  intention  of  the  School  Board  to  call  for 
tenders  without  delay  in  order  that  the  first  section  of  the 
building  may  be  completed  this  year.  An  expenditure  of  ap- 
proximately $96,000  has  been  provided  for  the  work. 

Another  large  Vancouver  school  upon  which  work  will 
commence  immediately  is  an  eight-roomed  two-storey  struc- 
ture for  which  the  B.  C.  Granitoid  and  Contracting  Company 
were  recently  awarded  the  general  contract  after  plans  by 
Mr.  F.  J.  Giles  the  constructional  superintendent  of  the  School 
Board.  This  building  will  be  located  m  Hastings  townsite,  at 
the  corner  of  Twentieth  avenue  and  Clinton  sireet,  and  will 
be  of  reinforced  concrete  and  brick  construction  with  pro- 
vision for  four  additional  class  rooms  when  required.  The 
llgure  of  the  successful  tenderers  was  $58,375. 

A  contract  was  recently  awarded  to  Coffin  &  McLennan 
covering  the  construction  of  a  school  in  the  Shaughnessy  dis- 
trict. Point  Grey,  for  the  Western  Residential  Schools.  The 
building  will  be  of  two  storeys,  with  brick  for  the  lower  por- 
tion and  rough  cast  and  timber  work  for  the  top  storey.  It 
is  estimated  to  cost  approximately  $70,000.  MacLure  &  Fox, 
Vancouver,  are  the  architects. 

Other  Important  Buildings 

Operations  are  proceeding  steadily  on  the  site  of  a  two- 
storey  store  and  office  building  on  Pender  street  west,  Van- 
couver, adjoining  the  Dominion  Trust  Building,  for  which 
the  Hosking  Construction  Company  was  recently  awarded 
the  general  contract.  The  construction  of  this  building  which 
measures  52  x  GO  feet,  will  be  of  tapestry  brick,  with  heavy 
Flemish  bond.  All  pilasters  will  have  stone  caps  and  keys, 
and  tile  and  marble  will  be  used  for  decorating  the  main 
entrance.  Mahogany  is  to  be  employed  for  interior  trim.  A 
steam  heating  plant  will  be  installed.  Plans  of  the  structure 
were  prepared  by  J.  Y.  McCarter  for  the  owners,  The  West- 
ern Canada  City  Properties,  Limited,  and  the  cost  of  construc- 
tion will  reach  approximately  $25,000. 

The  Hosking  Construction  Company  is  also  the  con- 
tracting firm  for  the  new  $40,000  Eagles'  Hall  Building,  Van- 
couver, upon  which  an  early  start  is  contemplated. 

The  Dominion  Government  authorities  recently  pur- 
chased a  site  in  the  east  end  of  Vancouver,  at  the  corner  of 
Gore  and  Keefer  streets,  on  which  it  is  understood  that  a  sub- 
postal  station  will  be  built  this  year.  The  property  secured 
has  a  frontage  of  50  feet  and  extends  back  120  feet  to  a  lane. 
The  sum  of  $125,000  is  provided  for  this  project  in  the  esti- 
mates recently  passed  at  Ottawa. 

Preliminary  work  has  started  in  connection  with  the  erec- 
tion of  a  new  branch  building  at  Chilliwack  for  the  Merchants' 
Bank  of  Canada.  With  the  exception  of  the  front  elevation, 
which  is  to  be  treated  in  stone,  the  building  will  be  a  substan- 
tial brick  structure,  two  storeys  in  height  with  full  basement. 
Robt.  McLean  &  Company.  Vancouver,  are  handling  the  gen- 
eral contract. 

The  New  Westminster  contracting  firm  of  Miller  &  Jew- 
burst  recently  secured  the  contract  for  a  new  hotel  which  is 
to  be  built  at  White  Rock  for  the  White  Rock  Resort  Devel- 
opment   Company.     The   building   will   have   a   ground    floor 
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space  of  72  x  96  feet  and  is  estimated  to  cost  about  $33,000. 
In  addition  to  the  hotel  it  is  proposed  to  erect  a  pier  theatre 
and  dance  hall  at  the  same  location. 

A  permit  was  issued  recently  by  the  Point  Grey  building 
inspector  for  a  fme  residence  which  ex-counciilor  McSpadden 
intends  to  erect  at  the  corner  of  Granville  street  and  Ma«ee 
road.  This  building  will  be  two  and  a-half  storeys  in  height 
and  will  be  faced  with  stone  up  to  the  first  floor,  with  rough 
cast  and  half  timber  work  for  the  balance.  Shingles  will  be 
used  for  roofing  purposes.  Oak  panelling  and  hardwood 
floors  throughout  are  features  of  the  interior  construction. 
The  building  will  contain  nine  bed-rooms  altogether  and  is 
likely  to  cost  about  $12,000.  Mr.  II.  M.  Watson  is  the  archi- 
tect. 

Work  has  commenced  on  a  two-storey  residence  of  frame 
construction  which  is  being  erected  on  Belmont  avenue,  Point 
Grey,  after  plans  by  Parr,  McKenzie  &  Day.  This  dwelling 
will  be  fully  equipped  ihrougliout  and  is  estimated  to  cost 
about  $15,000.  Mr.  James  Stables  has  charge  or  the  contract. 
Contract  tenders  are  being  invited  for  the  proposed  city 
hall  at  Port  Coquitlam  which  has  been  designed  by  Parr,  Mac- 
Kenzie  &  Day,  Vancouver.  The  building  will  be  two  storeys, 
of  brick  construction,  with  stone  trimmings  and  excellently 
equipped  throughout.  I'ir  is  to  be  employed  for  all  interior 
tinish.  A  police  court  and  station  with  pcjlice  cells  will  oc- 
cupy the  basement.    The  cost  will  be  approximately  $20,000. 

'  It  was  considere;i1  probable  at  the  end  of  May  that  con- 
tract tenders  would  be  invited  without  delay  for  the  new  addi- 
tion to  the  New  Westminster  courthouse,  a  project  entailing 
an  expenditure  of  $60,000.  The  building  will  measure  08  x  ir. 
feet  and  is  to  be  three  storeys  with  full  basement.  It  will  be 
of  brick  construction  with  stone  trimmings.  Accommodation 
will  be  provided  on  the  ground  floor  for  the  provincial  police 
department,  and  the  first  floor  will  be  occupied  by  a  county 
court  room  measuring  5:(  x  ;i4  feet,  with  offices  in  connection 
therewith,  while  the  second  floor  is  to  be  utilized  for  a  su- 
preme court  chamber  measuring  53  x  35  feet,  grand  jury 
rooms  and  other  apartments.  Messrs.  Gardner  &  Mercer,  of 
New  Westminster,  are  the  architects. 

Nicholson  &  fummings,  a  New  Westminster  firm  of  con- 
tractors, recently  started  work  on  a  new  office  building  for  tiu- 
Dominion  Trust  Company.  The  structure  will  be  of  brick 
with  exterior  facing  of  terra  cotta  on  the  front  elevation  an<l 
panelled  in  the  interior  with  mahogany.  The  sum  of  $35,000 
has  been  appropriated  for  construction  work.  Plans  were 
prepared  by  Mr.  H.  S.  Griflith. 

Assurances  have  been  forthcoming  from  official  quarters 
that  construction  tenders  for  the  proposed  post  office  build- 
ing at  Port  Coquitlam  will  be  invited  in  the  near  future,  plans 
for  the  work  having  been  completed  by  the  Dominion  Depart- 
ment of  Public  Works.  The  structure  will  be  erected  at  an 
outlay  of  about  $40,000,  half  of  which  amount  it  is  under- 
stood, has  already  Ijecn  appropriated.  A  suitable  site  has  been 
secured  in  a  central  part  of  the  city. 

Announcement  has  been  made  by  Mr.  G.  B.  Hull,  Resi- 
dent Engineer  for  the  Dominion  Department  of  Public  Works 
at  Prince  Rupert,  to  the  effect  that  plans  of  the  Prince  Rupert 
post  office  are  now  ready  and  that  a  call  for  tenders  will  be 
issued  at  an  early  date.  This  building  will  be  five  storeys 
and  of  reinforced  concrete  construction  with  brick  side  walls, 
and  marble  facing.  The  front  elevation  is  decorated  with 
marble  columns  and  provision  has  been  made  for  four  separ- 
ate entrances.  The  cost  of  the  building  complete  will  reach 
about  $25,000. 

It  is  believed  that  tenders  will  be  invited  shortly  for  the 
proposed  new  hospital  buihiing  to  be  erected  at  Nelson,  after 
plans  by  Mr.  .\.  Currie,  a  local  architect.  According  to  the 
"formation  available,  the  provincial  government  has  already 
•ppropriated  half  of  the  $80,000  required  for  the  work.     The 


style  of  construction   to   be   adopted   will   probably   be   rein- 
forced concrete  and  brick. 

Heavy  Building  Programme  on  Vancouver  Island 

A  large  programme  of  building  construction  appears  to 
be  in  prospect  for  the  present  season  at  various  points  on 
Vancouver  Island,  the  main  volume  of  work  contemplated 
being  in  the  neighborhood  of  Victoria,  where  the  majority  of 
architects  report  a  satisfactory  outlook. 

Mr.  Jesse  M.  Warren,  probably  the  best  known  and  busi- 
est architect  in  Victoria  at  the  present  time;  has  completed 
plans  for  a  two-storey  brick  and  mill  construction  apartment 
building  to  be  erected  on  Yates  street,  near  (Quadra  street, 
at  a  cost  of  approximately  $30,000.  This  building  will  contain 
eleven  two  and  three-room  apartments  equipped  with  wall 
beds  and  hot  water  heating.  The  entrance  hall  is  to  be  fin- 
ished in  marble  and  tile.  The  same  architect  recently  pre- 
pared plans  for  a  residence  which  is  to  be  erected  in  Victoria 
for  Mr.  J.  R.  Mott  at  a  cost  of  about  $8,000.  In  this  building 
the  front  will  be  entirely  of  stone  and  the  equipment  through- 
out will  be  thoroughly  up-to-date.  Mr.  Warren  has  plans  for 
the  following  undertakings  in  course  of  preparation:  ware- 
house, costing  $20,000,  to  be  built  at  Esquimau,  and  a  resi- 
dence, costing  $30,000,  to  be  erected  in  the  same  district;  a 
$30,000  residence  for  Dr.  J.  D.  McLean,  of  Edmonton;  an 
apartment  house  to  cost  $27,000. 

Plans  have  been  prepared  by  Mr.  Warren  for  the  re- 
modelling of  the  Harris  Block  at  the  corner  of  Tenth  avenue 
and  Main  street,  Vancouver,  for  McPherson  &  Fullerton  Bros. 
of  Victoria,  the  owners.  The  structure  is  to  be  altered  from 
a  rooming  house  to  a  store  and  apartment  building  with  36 
two  and  three-room  apartments,  at  an  expenditure  of  approxi- 
mately $;20.0()0,  The  apartments  will  be  fitted  with  disap- 
pearing beds,  hot  water  heating  and  modern  plumbing  appli- 
ances and  the  decoration  of  the  main  entrance  vestibule  will 
he  executed  in  marble  and  tile. 

Cummings  &  Marcom,  a  local  firm  of  architects,  were  re- 
cently commissioned  to  prepare  plans  for  a  two-storey  apart- 
ment building  which  is  to  be  erected  at  Esquimalt  a  suburb 
of  Victoria.  This  liuilding  will  be  occupied  by  five  stores  on 
the  ground  floor,  the  top  floor  being  reserved  for  the  apart- 
ments. The  same  firm  have  let  the  contract  for  a  fireproof 
moving  picture  theatre  at  Esquimalt  to  Dunford  &  Sons,  of 
Victoria.  The  structure  will  have  a  seating  capacity  of  four 
hundred  persons  and  will  be  of  brick  construction,  costing 
about  $7,500. 

-Mthough  building  details  are  not  available  at  present,  it 
is  understood  that  Mr,  J.  C.  M.  Keith  has  completed  plans  for 
the  new  civic  jail  which  it  is  proposed  to  erect  on  b'isguard 
street,  Victoria,  .at  a  cost  of  about  $70,000.  Mr.  Keith  is  also 
the  architect  for  a  church  building  which  the  congregation  of 
the  First  Presbyterian  Church  at  Victoria  propose  to  build 
this  summer.  Tenders  for  the  excavation  of  the  foundations 
have  been  taken  and  it  is  believed  that  a  general  contract  may- 
be awarded  at  the  end  of  May  or  beginning  of  June. 

A  contract  was  recently  let  to  Mesher  Bros.,  of  Nanaimo. 
for  the  construction  of  a  theatre  at  Cumberland,  Vancouver 
Island,  the  awners  of  which  are  the  Cumberland  Light  & 
Water  Company,  Limited.  The  building  has  been  designed 
by  Mr.  E.  J.  Bresemann,  of  Victoria,  and  measures  44  x  12(1 
feet.  It  will  be  of  frame  construction  on  a  concrete  basement 
and  its  erection  will  involve  an  outlay  of  approximately  $25.- 
.  000.  The  seating  capacity  of  the  ground  floor  will  be  for  1.000 
persons.  The  interior  finish  is  to  be  executed  In  plaster  and 
Beaver  board.  Accommodation  for  a  dance  hall  with  hard- 
wood  doors   will   be  provided   in   the   basement. 

Rapid  progress  has  featured  the  construction  of  the  new 
Pantages  Theatre  on  Government  street,  Victoria,  during  the 
last  few  weeks  and  the  B.  C.  Construction  Company,  who  are 
handling  the  general  contract,  announce  that  ttu-  building  is 
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now  about  conipk-tcd.  The  sled  and  brick  work  was  erect- 
ed in  record  time  and  the  finishing  touches  to  the  interior 
decoration  have  been  executed  with  great  despatch. 

Tenders  for  the  general  construction  (jf  the  new  l<(j>al 
Jubilee  Hospital  at  Victoria  were  being  taken  at  the  end  ol 
May  but  some  doubt  exists  as  to  how  niuch  of  the  building 
will  be  proceeded  with  this  summer.  It  is  understood  that 
the  erection  of  the  lirst  half  of  the  hospital  will  occupy  a  year 
at  least,  and  involve  an  outlay  of  approximately  .1;400,0()(). 
This  estimate  would  cover  the  administration  aiid  service 
buildings  and  wards  with  accommodation  for  200  beds.  Mr 
Loring  P.   Kixford,   of   Victoria,   prepared   tlie  plans. 

The  Dominion  Public  Works  Department  has  plans  under 
way  for  the  new  Marine  &  iMsheries  building  which  is  to 
occupy  a  site  on  the  Songhccs  Reserve  at  Victoria.  Accord- 
ing to  the  limited  information  available,  the  structure  will  be 
fireproof,  embodying  either  brick  or  concrete  construction 
and  will  be  erected  during  the  summer. 

Knott  &  Jones,  a  Victoria  contracting  firm,  were  recent- 
ly awarded  a  genera4  contract  covering  the  election  of  the 
proposed  post  office  building  at  Port  Alberni,  Vancouver 
Island.  The  building  will  have  a  concrete  basement,  with  ex- 
terior facing  of  brick  and  stone,  and  will  correspond  in  design 
with  the  post  office  building  completed  recently  at  Duncan 
by  Rourke,  McDonald  &  Moncrieff,  contractors,  of  Vancou- 
ver. According  to  the  estimate  of  the  Federal  authorities, 
the  Port  Alberni  structure  will  cost  approximately  $30,000, 
this  figure  being  $13,000  less  than  the  expenditure  allowed  for 
the  Duncan  building. 

Knott  &  Jones  have  secured  a  contract  for  the  erection 
of  a  two-storey  church  building  in  Victoria  for  the  St.  Colum- 
bia Presbyterian  Church,  the  cost  of  which  will  approximate 
$20,000.  This  will  be  an  eight-roomed  structure  of  frame  and 
brick  veneer  construction.  Mr.  W.  Henderson  prepared  the 
plans. 

The  Victoria  Curling  Association  propose  to  erect  a  $50,- 
000  ice  rink  this  summer  in  a  central  locality  and  plans  for 
the  building  are  now  under  way  by  Coates  &  Fleet,  a  Victoria 
architectural  firm. 

Plans  have  been  prepared  by  Mr.  H.  T.  Whitehead  for 
two  apartment  buildings,  one  to  be  erected  on  Government 
street  in  the  James  Bay  district  and  the  other  on  Cook  street. 
The  James  Bay  building  will  be  of  brick  and  mill  construc- 
tion, two  storeys  high,  and  will  cost  about  $18,000.  The  Cook 
street  structure  will  be  of  similar  construction,  but  of  similar 
dimensions,  and  will  cost  $12,000. 

Fort  George  Anticipates  Busy  Season 

Building  construction  in  the  b'ort  George  district  prom- 
ises to  lie  unusually  active  this  season  on  account  of  the  in- 
creased development  which  it  is  expected  will  follow  the  es- 
tablishment of  regular  rail  connection  over  the  transcontin- 
ental system  of  the  Grand  Trunk  Pacific  completed  recently. 

The  most  important  contract  under  way  at 'present  is  a 
four-storey  hotel  which  is  being  erected  for  Mr.  J.  A.  Brown, 
of  the  local  firm  of  Bogue  &  Brown,  by  Mr.  W.  G.  Gillette,  of 
Vancouver.  This  will  be  a  handsome  structure  measuring  110 
X  120  feet,  of  brick  construction  for  the  two  lower  storeys 
and  timber  and  rough  cast  above,  resting  on  a  substantial 
foundation.  Accommodation  will  be  provided  on  each  floor 
for  thirty  bedrooms,  ten  of  which  will  have  private  bathrooms 
adjoining.  The  halls,  lobby,  office,  bar  and  dining-room,  wiU 
be  finished  in  fir.  The  mechanical  equipment  includes  an  ele- 
vator, steam  heating  apparatus,  laundry,  pump,  electric  light- 
ing and  plumbing  systems.  The  small  power  plant  will  be 
installed  for  the  purpose  of  generating  the  electricity  con- 
sumed in  the  building.  The  probable  cost  of  the  liuilding 
complete  will  be  $125,000. 

Mr.  W.  G.  Gillette  of  Vancouver,  lias  also  been  awarded 
the  general   contract   for  a  theatre  which   tlie    Prince   George 


.Amusement  Company  proposes  to  erect  without  delay  at  the 
corner  of  Third  and  Vancouver  streets,  I'ort  George.  Thi.s 
building,  plans  of  which  were  prepared  by  Mr.  Thos.  Hooper, 
Vancouver,  will  measure  CO  x  110  feet  and  is  to  be  two  storeys 
in  height,  with  several  stores  on  the  grounu  Hoor.  SeatinK 
accommodation  will  be  provided  for  fi.'iO  persons.  The  con- 
struction will  be  frame  with  concrete  foundation  and  the  cost 
has  been  estimated  at  api)roximately  $15,000. 

Mr.  J.  Payton,  a  Fort  George  architect,  has  prepareil 
plans  for  a  three-storey  hotel  building  costing  'about  $20,000, 
to  l)e  located  at  that  point.  This  structure  wiil  be  occupied 
on  the  ground  floor  by  four  stores  and  by  ninety-two  bed- 
rooms in  the  upper  floors.  It  will  measure  60  X  110  feet.  The 
owner's  name  has  ncM  yet  been  disclosed. 

A  number  of  other  buildings,  principally  store  structures 
and  dwelling  houses,  are  contemplated  for  early  erection,  but 
details  of  these  are  lacking  at  the  UKJiiient. 


The  Morley  avenue  sewage  disposal  works  at  ICast 
Toronto  were  visited  recently  by  an  investigating  commit- 
tee of  aldermen  as  a  result  of  the  offensive  odors  emanating 
from  the  sludge  beds.  The  committee  have  suggested  that 
the  experts  who  advised  the  city  on  the  construction  of  the 
plant  should  be  asked  to  suggest  improvements.  It  is  not 
unlikely  that  the  present  system  will  be  rcplace<l  by  the  Ini- 
hoff  tanks.  ,  The  latter  will  probably  be  adopted  for  the 
North  Toronto  sewage  disposal  works. 


The  earnings  of  Messrs.  P.  Lyall  &  Sons  Construction 
Company,  Limited,  for  the  year  ending  March  31  last  were 
$230;405,  a  decrease  of  about  II  per  cent,  mu  the  figures  of 
the  previous  year.  In  his  presidential  report  to  the  share- 
holders, Mr.  Wm.  Lyall  expressed  satisfaction  with  the  gen- 
eral financial  situation  and  spoke  optimistically  of  the  pros- 
pects for  the  ensuing  year.  Mr.  Lyall  stated  that  the  com- 
pany were  carrying  over  contracts  to  the  extent  of  nearly 
three  and  one-half  million  dollars,  with  the  expectation  of 
large  additional  works  to  follow. 


The  "Paraiso."  a  15  cu.  yd.  dipper  dredge,  twin  of  the 
"Gamboa."  now  at  work  in  Culebra  cut,  has  sailed  from  New 
York  in  tow  of  a  tug.  These  dredges  were  constructed  by 
the  Staten  Island  Shipbuilding  Company.  The  dippers  are  10 
ft.  nj/^  ins.  in  height,  from  the  bottom  band  to  the  upper  edge 
of  the  lip.  and  each  has  a  capacity  of  15  cu.  yds.  They  are 
built  with  manganese  steel  lips  and  dipper-door  hinges  of 
forged  steel,  6  x  10  ins.  in  cross-section.  They  are  hung  on 
a  3J4  in.  single-part,  wire  rope  hoisting  cable.  The  handle  is 
72  ft.  long  with  top  and  bottom  bars  measuring  2  x  12  ins.  in 
cross-section,  and  weighs  40"/^  tons.  The  dipper  boom  is  02 
ft.  long,  weighs  66^2  tons  and  is  of  plate-girder  construction. 
The  dredges  can  dig  to  a  depth  of  50  ft.  below  the  surface  of 
the  water. 


There  are  $11,000,000  available  for  railway  building  in  .\1- 
berta  this  year,  notwithstanding  the  alleged  hard  times.  Some- 
thing like  seven  hundred  miles  of  new  track  are  to  be  laitl 
before  the  snow  flies.  The  province  is  in  a.i  exceptionally 
good  position  with  regard  to  the  bonding  of  railways,  owing 
to  the  fact  that  the  government  now  has  as  security  for  its 
guarantees  several  lines  in  operation  which  have  been  profit- 
able since  they  were  opened.  Other  lines  are  either  con- 
structed between  points  where  operation  would  be  profitable 
or  else  very  little  c<instructi()n  lias  been  done,  and  the  money 
is  still  in  the  possession  of  the  province.  If  It  seems  expedi- 
ent for  the  government  to  take  over  any  of  these  lines  at  the 
present  time  it  can  do  so  not  only  without  loss,  but  actually 
at  a  profit— chiefly  for  the  causes  stated,  that  the  security  of 
the  government  is  of  the  best,  seeing  that  the  lines  are,  in 
part,  in  profitable  operation. 
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Personal  Mention 


Mr.  H.  L.  Brown  has  been  appointed  Assistant  City  En- 
gineer of  Winnipeg,  to  succeed  the  late  Mr.   R.   D.   Wilson. 

Mr.  C.  L.  Howse,  formerly  of  the  Hamilton  Hydro- 
Electric  Department,  has  been  appointed  Manager  of  the 
hydro-electric- and  waterworks  systems  of  Peterborough,  Ont. 

Mr.  W.  R.  Worthington,  Engineer  in  Charge  of  Sewers 
for  the  Toronto  Works  Department,  has  been  appointed 
District  Examiner  for  the  Royal  Sanitary  Institute  of  Great 
Britain. 

Mr.  W.  Hartley  Patterson,  of  the  City  Engineer's  stafl  at 
Victoria,  B.C.,  was  presented  recently  with  a  service  of  plate 
by  his  ftllow-cmployecs  in  that  department  on  the  occasion 
of  his  marriage. 

Mr.  Donald  A.  Andrus 

Mr.  Donald  .^ndrus,  to  whom  we  have  pleasure  in  intro- 
ducing our  readers  through  the  medium  of  this  column,  is 
engineer-in-charge  for  Messrs.  Baldry,  Yerburgh  &  Hutchin- 
son, Limited,  contractors  for  the  No.  3  section  of  the  Welland 


Mr.  D.  A.  Andrus. 
Ship  Canal.  He  received  his  professional  training  in  London, 
Eng.,  and  was  appointed  in  1890  assistant  engmeer  with  the 
Ottoman  Railway  Company  in  Asiatic  Turkey  on  the  con- 
struction of  an  English  line  planned  originally  as  the  overland 
route  to  India,  via  Bagdad  and  the  Persian  Gulf,  witF  ter- 
minus at  the  port  of  Smyrna.  After  ten  years'  service  with 
this  company  on  location  and  construction,  Mr.  Andrus  pro- 
ceeded in  1901  to  Egypt  where  British  engineers  were  re- 
modelling and  re-organizing  the  ancient  irrigation  system  of 
that  country,  under  the  guidance  of  Sir  Wiiiiam  Willcocks. 
one  of  the  foremost  irrigation  engineers  of  the  present  day 
and  fained  as  the  designer  of  the  great  Assouan  Dam  on  the 
Nile.  Mr.  Andrus  spent  ten  years  in  Egypt  on  canal  con- 
struction and  other  irrigation  works.  Durii.g  this  period  he 
was  engaged  for  two  years  on  the  widening  of  the  Suez  Canal. 
The  design  and  construction  of  the  great  undertaking  with  a 
section  of  which  Mr.  Andrus  is  now  identified  was  the  sub- 
ject of  a  detailed  article  in  our  issue  of  March  11, 
1914.  Mr.  Andrus'  section.  No.  2,  comprises  four  and 
one-half  miles  l)etween  Port  Weller  and  Thorold  and 
includes  locks  Nos.  2  and  :i.  The  earthwork  which 
will  have  to  be  removed  amounts  to  some  6,500,000  cu. 
yds.    The  concrete  in  the  locks  has  been  estimated  at  600,000 


cu.  yds.  Preliminary  work  on  Section  No.  2  was  commenced 
last  December.  At  the  present  time  Mr.  Andrus  has  three 
steam  shovels  and  two  drag  line  excavators  in  operation. 

Mr.  S.  G.  Strickland,  who  has  just  been  appointed  Gen- 
eral Manager  of  the  Chicago  and  Northwestern  Railway,  be- 
gan life  as  a  telegraph  operator  upon  the  Canadian  Pacific 
Railway. 

The  retirement  of  Major  Leonard  as  National  Tran.> 
continental  Commissioner  is  foreshadowed  in  the  introduc- 
tion of  a  government  bill  to  empower  the  Minister  of  Rail- 
ways to  act  in  this  capacity. 

Mr.   G.  F.   Barslow,  who  has  been  engaged  on   locatioi' 
work  in  this  country  for  the  Grand  Trunk  Pacific   Railway, 
has  been  appointed  District  Engineer  of  the  Minnesota  High 
way  Comtnission,  and  is  now  at  Stillwater,  Minn. 

Mr.  Bion  J.  Arnold,  whose  services  were  retained  in  con 
nection  with  Toronto's  transportation  problem,  has  been  ap- 
pointed  to  a  railway  terminal  commission   winch   will  make 
a  comprehensive  study  of  the  Chicago  terminal  problem  and 
report  in  January  next. 

Sir  Wm.  Willcocks,  the  eminent  English  engineer,  to 
whom  passing  reference  is  made  in  the  note  on  Mr.  Donald 
Andrus,  has  been  retained  by  the  United  States  government  as 
consulting  engineer' to  the  Reclamation  Service.  Sir  William 
left  last  week  for  .Arizona  points.  He  will  make  a  tour  of  in- 
spection of  all  the  United  States  reclamation  projects. 

Mr.  Thos.  Adams,  the  English  town  planning  expert  re- 
tained by  the  Local  Government  Board  of  London,  gave  an 
illustrated  lecture  on  town  planning  at  Brantford  last  week. 
The  meeting  was  attended  by  members  of  the  Civic  Improve- 
ment Committee,  the  City  Council,  the  Board  of  Trade  and 
other  local  bodies. 

Mr.  C.  W.  Power,  assistant  engineer  in  ciiarge  of  Rail- 
ways and  Bridges  under  Works  Commissioner  Harris,  f>f 
Toronto,  is  resigning  to  accept  a  position  witii  the  Canadian 
Stewart  Company  on  the  Toronto  harbor  work.  Mr.  E.  G. 
Hewson,  Divisional  Engineer  of  the  G.  T.  R.  is  named  as  the 
possible  successor  to  Mr.  Power  at  the  City  Hall. 

Mr.  A.  D.  Swan,  consulting  engineer,  Montreal,  has  been 
retained  by  the  Bristol,  (Eng.)  Docks  Committee  to  give  ex- 
pert opinion  in  a  law  suit  regarding  harbor  construction 
about  to  be  heard  in  London.  Mr.  Swan,  who  is  also  consult- 
ing engineer  to  the  Vancouver  Harbor  Commissioners,  is  t( 
complete  negotiations  in  London  for  the  construction  of  a 
large  new  graving  dock  at  Vancouver,  plans  of  which  have 
already  been  passed  by  the   Dominion   Government. 


Necrology 

Mr.  W.  R.  Perrin,  the  well-known  Chicago  architect  who 
prepared  the  plans  for  the  civic  abattoir  in  Toronto,  died  last 
week.  The  late  Mr.  Perrin  was  born  in  Indianapolis  fifty-four 
years  ago. 

Mr.  L.  L.  Gay,  a  young  engineer  of  much  promise,  wli  ■ 
was  specializing  in  irrigation  work,  died  last  month  in  Mom 
real.  He  was  born  in  Vermont  in  1879  and  was  a  graduate 
of  the  Sheffield  Scientific  School  of  Yale  University.  For 
several  years  he  was  in  the  United  States  Reclamation  Ser- 
vice, but  resigned  to  accept  a  position  as  engineer  on  a  large 
irrigation  project  in  California.  His  death  resulted  from 
tuberculosis. 

Mr.  Charles  C.  Nugent,  a  civil  engineer  in  the  service 
of  the  Canadian  Pacific  Railway  for  the  last  seven  years,  died 
at  Hamilton,  Ont.,  on  June  1  from  fracture  of  the  skull  caused 
by  a  fall  from  his  motor  cycle  when  on  his  way  from  Hamil- 
ton to  Toronto.  Mr.  Nugent,  who  was  a  son  of  Sir  Percy 
Nugent,  Bart.,  Multyfarnham,  Ireland,  came  to  Canada  seven 
years  ago.  He  was  attached  to  the  Bridge  Department  of 
the  C.  P.  R.  at  Montreal. 
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MAINLY    CONSTRUCTIONAL 

EAST  and  WEST  —  FROM  COAST  to  COAST 


EASTERN  CANADA 

A  contract  for  the  construction  of  brick  sewers  amount- 
ing to  $276,000  was  awarded  last  week  by  the  city  of  Mon- 
treal to  Alfred  Pion,  a  local  contractor. 

The  Port  Arthur  armoury,  which  is  costing  some  $200,- 
000,  exclusive  of  the  site,  is  nearing  completion,  according  to 
a  report  received  from  the  contractor,  Mr.  A.  C.  Stewart. 

A  residence,  estimated  to  cost  $100,000,  is  in  course  of 
erection  at  Outremont,  Que.,  for  Mr.  T.  N.  Hebert.  The 
architect  is  Mr.  Thos.  Daoust,  26  St.  James  Street,  Montreal. 

.A^t  Quebec  City,  a  church  to  be  known  as  the  Wolfe 
Memorial  Church  is  to  be  erected  at  a  cost  of  $200,000.  The 
architect  is  Mr.  R.  A.  Cram,  of  Boston.  Plans  have  not  yet 
been  accepted. 

For  the  month  of  May  the  Montreal  building  permits 
totalled  $2,517,148,  an  increase  of  $43,450  on  the  correspond- 
ing month  last  year.  The  total  to  date  is  $0,578,50],  a  de- 
crease of  $1,085,630. 

Foundation  work  is  in  progress  on  the  new  customs  house 
which  is  to  be  erected  at  Fort  William,  Ont.,  at  a  cost  of 
$375,000.  The  building  is  to  be  three  storeys  high,  of  concrete 
and  brick  construction.  The  general  contractor  is  M.  H. 
Braden. 

The  R.  C.  Cathedral  which  is  being  erected  at  Chicou- 
timi,  Qu€.,  at  a  cost  of  $300,000  is  well  advanced  and  ready  for 
rooting.  The  building  is  of  stone  and  steel  construction. 
Mr.  R.  P.  Lemay,  Quebec,  is  the  architect,  and  Mr.  J.  Giroux 
the  general  contractor. 

At  Montreal,  plans  have  been  completed  for  the  erection 
of  a  one-million-dollar  factory  building  for  Henry  Morgan 
&  Company,  Limited,  a  local  firm.  The  building  will  be  ten- 
storeys  high,  of  reinforced  concrete,  terra  cotta  and  brick 
construction.  Operations,  it  is  said,  will  probably  be  com- 
menced this  year. 

The  construction  of  a  dam  across  the  St.  John  River  at 
Meductic  is  proposed  by  the  St.  John  River  Hydro- Electric 
Company.  The  project  has  been  laid  before  tne  legislature, 
and  its  promoters  claim  the  work  will  cause  an  ultimate  ex- 
penditure of  some  $3,650,000.  The  proposed  dam  will  cross 
the  St.  John  at  Meductic  above  Fredericton  and  transmit 
power  to  Fredericton  and  Marysville,  down  the  valley  of  the 
river  over  80  miles  to  St.  John. 

At  Montreal,  a  comprehensive  scheme  for  improving  and 
1)eautifying  the  city  has  been  drawn  up  by  Mr.  M.  Lavoie,  a 
local  engineer  who  specializes  in  city  planning  work,  and  pre- 
sented to  the  Board  of  Control.  The  proposed  outlay  would 
involve  many  millions,  and  the  plans  involve  the  construction 
of  several  buildings,  bridges  and  boulevards.  The  centre  of 
the  scheme  is  to  be  a  building  close  to  the  present  Place 
Viger  station,  to  be  used  as  a  union  depot.  A  ten-storey 
structure  is  suggested  and  the  proposal  is  that  it  should  in- 
clude a  public  market,  offices  and  other  departments.  The 
carrying  out  of  this  scheme  would  necessitate  the  moving 
south  of  several  lines  of  railroad  track.  By  the  building  of  a 
bridge  across  the  river  and  the  extension  of  the  Jacques  Car- 
tier  pier  and  the  Guard  pier,  Mr.  Lavoie  is  of  the  opinion  that 


a  liarbor   basin,   where  all  the  largest  ships   dock,  could   be 
made  completely  land-locked  in  winter. 

With  the  object  of  co-operating  on  subjects  of  mutual 
interest,  the  general  contractors  of  Montreal  have  formed  an 
association  and  adopted  a  constitution  and  by-laws.  The  or- 
ganization is  in  no  way  antagonistic  to  similar  bodies,  but  the 
members  are  of  opinion  that  they  have  interests,  apart  from 
the  various  sections  of  contractors,  which  warrant  the  forma- 
tion of  an  association.  Many  of  the  largest  contractors  in 
the  city  have  become  members.  The  officers  are: — Mr.  J. 
Penrose  Anglin,  of  Anglins,  Limited,  president;  Mr.  E.  G.  M. 
Cape,  vice-president;  Mr.  W.  Clement  Munn,  secretary  of  the 
Atlas  Construction  Company,  secretary-treasurer;  board  of 
directors,  Mr.  E.  Boyer,  Laurentian  Construction  &  Engineer- 
ing Company,  Limited;  Mr.  Donald  Koss,  of  George  Ross  & 
Company,  Mr.  R.  Lessard,  of  T.  Lessard  &  Company,  and  Mr. 
Ekin,  of  the  Fuller  Construction  Company. 

.\t  Fort  William,  an  expenditure  of  some  $250,000  has 
been  made  on  the  Superior  Brick  Company's  plant  which  is 
now  in  operation.  With  satisfactory  conditions  obtaining 
this  season  a  successful  run  of  business  is  anticipated.  The 
plant  is  situated  on  the  banks  of  the  Kaministiquia  River  and 
the  C.  N.  R.  spur  runs  right  into  the  property.  The  com- 
pany was  organized  in  1912  by  Mr.  A.  A.  Ayer,  president  of 
the  A.  A.  Ayer  Company,  of  Montreal,  and  formerly  a  direc- 
tor of  the  National  Brick.  Mr.  Ayer  has  some  experience  in 
brick  enterprises,  he  having  been  one  of  the  original  pro- 
moters of  the  Laprairic  Company,  with  which  he  was  asso- 
ciated until  its  absorption  by  the  National  ilrick.  With  Mr. 
Ayer  is  associated  Mr.  G.  F.  Stephens,  the  paint  man,  of  Win- 
nipeg; Dr.  Milton  Hersey,  Government  .Analyst,  Montreal; 
Mr.  George  P.  Hartt,  Montreal;  Senator  D.  Derbyshire,  W. 
Graham  Brown  and  other  eastern  men. 

The  large  plant  at  Varennes,  Que.,  of  the  Mount  Royal 
Brick  Company,  I^imited,  is  being  put  into  operation.  The 
company  has  had  a  number  of  serious  delays  but  the  plant  is 
now  in  readiness.  Considerable  business  has  already  been 
offering,  we  understand.  During  the  week,  in  fact,  an  order 
for  12,000,000  bricks  has  been  placed  before  the  company.  So 
far,  however,  officials  have  been  reluctant  to  take  on  a  heavy 
amount  of  business  until  confident  that  the  plant  was  ready 
to  begin  manufacture.  Discussing  the  outlook  for  business 
this  year,  a  director  admitted  that  there  was  little  prospect  of 
a  building  boom.  Few  large  buildings  were  being  contracted 
for.  But  the  demand  for  residential  building  was  exceedingly 
good  and  the  orders  for  the  coming  season  would  be  for  this 
character  of  work.  Once  the  plant  gets  into  operation  it  is 
highly  probable  that  it  will  be  kept  busy  for  the  summer. 


WESTERN  CANADA 

Following  the  recent  letting  of  the  contract  for  water 
main  construction  by  the  Edmonton  Commission  Board,  an 
injunction  has  been  applied  for  to  restrain  the  Mayor  and  City 
Clerk  from  signing  contract  No.  1  for  constructing  water 
mains  in  the  Glenora.  Westmount  and  Delton  districts  of  Ed- 
monton. In  the  application  for  injunction  partiality  is  alleged 
in  the  awarding  of  the  contracts,  Messrs.  Graham  &  McMahon 
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having  been  given  the  contract  notwithstanding  tiiat  their 
tender  was  not  the  lowest,  and  that  tlic  bid  of  Mr.  C.  L.  Uc- 
V'allc  was  $11,000  h)vver  than  any  of  the  other  tenders.  The 
City  Engineer's  reason  for  not  recommending  the  award  of 
the  contract  to  the  lowest  tender  in  this  instance  was  due  to 
a  dilTerence  of  opinion  regarding  the  method  of  trencli  dig- 
ging proposed  by  the   DeValle  Company. 

The  National  Paving  &  Construction  Company,  Winni- 
peg, have  a  contract  for  paving  at  Assiniboia,  Man.,  running 
into  more  than  $r«(i,00O. 

Messrs.  K.  J.  Lecky  Company,  Limited,  Kegina,  Sask., 
have  the  contract  for  the  courthouse  to  be  erected  at  Swift 
Current,  Sask.,  at  a  cost  of  .$10:i,O00. 

Kegina  building  permits  for  the  live  months  of  the  present 
year  ending  May  ;u  total  $l,17y,'J70.  as  comi)ared  with  $1,91.').- 
135  for  the  corresponding  period  of  I'Jl.'l. 

The  Winnipeg  ."Xthlctic  t'lub  have  selected  a  site  for  a  1(>- 
storey,  lireliroof  building  estimated  to  cost  $750,000.  Messrs. 
Pratt  &  Ross  (Electric  Railway  Chambers,  Winnipeg)  are  the 
architects. 

Building  operations  have  commenced  on  the  new  hotel  at 
Fort  George,  B.C.  The  estimated  cost  is  $125,000.  Mr. 
Herbert  Peyton  is  the  architect,  and  Mr.  W.  G.  Gillette,  of 
Vancouver,  the  general   contractor. 

The  Vancouver  building  permits  last  month  totalled  :•; 
value  $524,380,  the  total  for  the  five  months  being  $1,820,984. 
The  corresponding  figures  last  year  were  $1,029,657  and  $»>,- 
209,372.  The  figures  are  issued  by  Mr.  S.  H.  Jarrett,  Building 
Inspegtor. 

'At  Winnipeg,  work  has  been  commenced  on  the  last  unit 
of  the  Grain  Exchange  building,  the  total  cost  of  which  will 
run  into  half  a  million  dollars.  The  architects  arc  Messrs. 
Jordan  &  Over,  and  the  general  contractors  Messrs.  Carter, 
Halls,  Aldinger  &  Company,  both  local  firms. 

Messrs.  Grant,  Smith  &  Company  &  McDonnell,  Limit- 
ed, Vancouver,  B.C.,  have  awarded  sub-contracts  for  wharves 
and  docks  at  Victoria,  amounting  to  two  and  one-quarter  mil- 
lions. A  large  contract  for  cement  goes  to  the  Vancouver 
Portland  Cement  Company  and  the  Bamberton  Cement  Com- 
pany. 

At  Vancouver,  B.C.,  operations  are  to  commence  shortly 
on  a  new  hotel  for  Mr.  A.  Clemes.  The  building  will  be  eight 
storeys  high  and  will  cost  $150,000.  Messrs.  Mitton  &  Gil- 
lingham,  Vancouver,  are  the  architects,  and  Messrs.  J.  J. 
Frantz  Construction  Company,  Vancouver,  the"  general  con- 
tractors. 

At  Edmonton.  Alta..  building  operations  have  been  com- 
menced on  the  new  Central  police  station  which  is  to  be  erect- 
ed for  the  city  at  a  cost  of  $250,000.  The  building  is  to  be  of 
brick  and  it  is  being  erected  by  day  labor  under  the  City  Con- 
struction Department.  The  architect  for  the  city  is  Mr.  A. 
Jeflfers. 

A  bill  to  amend  the  Dry  Docks  Act  was  given  a  third 
reading  in  the  federal  parliament  on  May  23.  If  passed  it 
will  make  possible  the  construction  of  a  dry  dock  at  Van- 
couver by  increasing  the  rate  of  interest  the  government  will 
pay  for  a  period  of  thirty-three  years  from  3"^  per  cent,  to  4 
per  cent. 

At  Saskatoon,  a  students'  residence  in  connection  with 
the  University  of  Saskatchewan  is  to  be  built  at  a  cost  01 
$104,000.  The  excavations  for  the  building  are  now  com- 
pleted. Messrs.  Brown  &  Vallancc,  of  Montreal,  are  the 
architects  and  Messrs.  Richardson  Builders.  Limited,  the  gen- 
eral contractors. 

There  are  between  300  and  400  men  working  on  the  Gov- 
ernment interior  storage  elevators,  which  are  being  erectC'l 
at  Moose  Jaw.  Sask..  at  a  cost  of  $1,500,000.     The  capacity 


of  the  elevators  is  to  be  3,500,0(M)  bushels  and  they  arc  being 
so  constructed  that  this  quantity  can  be  readily  increased  t') 
20,000,000  bushels. 

The  normal  school  at  Camrose,  Alta.,  has  begun  to  ta  v  • 
definite  shape.  Good  progress  has  been  made  in  construction 
and  the  exterior  is  nearing  completion.  The  cost  is  estimated 
at  $145,000.  Mr.  K.  P.  Blakey,  of  Edmonton,  is  the  architect, 
while  the  general  contractors  are  Messrs.  Kead,  MacDonald 
&  Brewster,  Limited. 

Messrs.  Claydon  Brothers,  Winnipeg,  are  the  general  con- 
tractors for  a  new  school  building  which  is  to  be  erected  in 
that  city  at  a  cost  of  $1.10,000.  The  building  will  be  three 
storeys  high,  with  basement,  and  will  be  of  stone,  brick  and 
reinforced  concrete  construction.  Mr.  J.  B.  Mitchell,  archi- 
tect for  the  Winnipeg  Public  School  Board,  prepared  the 
plans. 

The  cities  of  Moose  Jaw,  Saskatoon  and  Kegina  may  co- 
operate with  a  view  to  securing  natural  gas.  Since  Eugene 
Coste  has  withdrawn  his  proposition,  the  Saskatchewan  cities 
have  been  talking  of  taking  united  action  with  a  view  to  drill- 
ing for  gas  in  the  province  of  Saskatchewan.  The  aldermen  of 
the  various  cities  have  already  talked  the  matter  over  inform- 
ally, but  no  official  action  has  yet  been  taken. 

E.  G.  Prior  &  Company,  of  Victoria,  B.C.,  have  been 
awarded  the  contract  for  all  the  steel  work  in  the  new  gov- 
ernment piers  at  the  outer  wharf,  amounting  in  tonnage  to 
between  6,000  and  7,000,  and  in  value  t,o  about  $2.50,000.  Each 
pier  is  about  1,000  feel  long  and  some  80  feet  deep.  Another 
important  contract  secured  by  E.  G.  Prior  &  Company  is  the 
.steel  work  for  the  new  Hudson's  Bay  Lock  at  Victoria,  which 
involves  about  1,200  tons  of  steel  and  an  expenditure  of  $60,- 

At  Victoria,  B.C..  operations  are  proceeding  night  and 
day  at  the  site  of  the  Dominion  government  dock  on  Burrard 
Inlet,  between  Salsbury  and  Commercial  Drives.  A  drill 
scow,  built  specially  for  the  submarine  v\'ork  by  the  contrac- 
tors, Messrs.  Henry,  McFee  &  McDonald,  is  moored  close  to 
the  shore  with  its  battery  of  five  drills.  A  line  of  holes  has 
been  bored  from  the  outer  edge  along  the  western  fringe  of 
the  wharf  site  and  dredging  operations  will  I>e  started  with- 
out delay.  The  Pacific  Dredging  Conipany,  which  has  the 
sub-contract  for  removing  the  rock,  is  commencing  operations 
with  one  of  its  largest  dredges.  The  site  for  the  shore  por- 
tion of  the  dock  is  now  practically  cleared  and  as  soon  as 
sufficient  material  has  been  dredged  the  construction  of  the 
foundations  for  the  wharf  will  begin.  More  than  200,000  yds., 
tlie  equivalent  of  400,000  tons  of  rock,  will  require  to  be  ex- 
cavated for  the  foundations. 


Suggested  Town  Planning  Scheme  for 
Calgary 

An  extensive  preliminary  town  planning  scheme  has  been 
submitted  to  the  city  planning  commission  of  Calgary  by 
Thos.  Mawson  &  Sons,  the  English  n>\vn  planning  experts. 

The  drawings  received,  although  preliminary,  are  com- 
prehensive. They  consist  of  a  plan  showing  the  general 
scheme  within  the  city  limits;  a  plan  of  the  civic  centre  and 
surrounding  district,  and  a  perspective  drawing  showing  how 
this  may  look  many  years  hence.  These  art  supplemented 
by  sections  and  elevations  in  which  suggested  public  buildings 
arc  treated  in  an  ideal  manner.  Numerous  plans  of  the  entire 
city  illustrate  the  adaptability  of  Mr.  Mawson's  scheme  for  fire 
c<mtrol:  the  extension  of  the  car  service,  the  development  of 
a  park  and  boulevard  system,  the  detcrminTng  of  the  main 
traffic  routes;  the  location  of  new  school  sites;  proposed  new 
factory  sites;  the  enlargement  of  existing  and  development  of 
new  shopping  centres.  There  is  also  a  plan  showing  Calgary 
and  surrounding  district,  on  which  is  indicated  proposed  auto- 
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mobile  roads  between  the  city  and  surrounding  beauty  spots. 
Accompanying  the  main  plans  are  numerous  detail  drawings 
illustrating  the  suggested  treatment  of  portions  ol  the  scheme 
including  plan  showing  proposed  arrangement  of  workmen's 
area  in  east  portion  of  city,  a  plan  of  a  similar  area  with  de- 
tails of  dwellings  in  the  south  portion  of  the  city,  and  plan 
-of  suggested  rearrangement  of  exhibition  buildings  in  Vic- 
toria Park.  In  additit)n  to  plans  there  are  various  perspective 
drawings  illustrating  the  possibilities  of  the  sciienic  with  re- 
gard to  the  C.  1".  k.  depot.  Centre  street,  and  proposed  new 
market  situated  on  Centre  street,  south  of  C.  P.  K.  track;  th.^ 
Centre  street  bridge,  showing  alternative  scheme  of  high  and 
low  level  bridge,  the  advantages  and  otherwise  of  either 
scheme  being  dealt  with  in  the  report. 

The  report  contains  diagrams  relating  to  traffic  problems, 
numerous  photos  of  beauty  spots  in  the  v.cinity  of  Calgary, 
and  illustrations  for  the  purpose  of  comparison  with  city  plan- 
ning schemes  in  other  cities.  Many  of  these  drawings  arc 
colored  and  the  perspectives,  while  they  illustrate  buildings 
which  arc  not  likely  to  be  erected  for  a  long  time,  are  valu- 
able as  illustrating  what  can  be  accomplished  in  the  future, 
it  being  pointed  out  that  Paris  is  still  working  on  Hausmann's 
plans,  prepared  about  eighty  years  ago  and  that 'the  city  o^f 
Boston,  has  undertaken  a  scheme  which  it  is  intended  to 
spread  -over  a  period  of  .'iO  years.  Chicago  lias  plans  which 
require  a  period  of  100  years  for  their  completion. 

Existing  conditions  in  Calgary  are  considered  as  they 
apply  to  the  task  of  the  city  planner  and  the  factors  which  in- 
lluence  the  growth  and  development  of  the  city.  Special  re- 
ference is  made  to  the  importance  of  Calgary  as  a  railway 
and  distributing  centre,  and  its  possibilities  as  a  manufac- 
turing centre.  Uniform  width  of  streets  is  condemned  as 
uneconomic,  and  it  is  suggested  that  main  tralhc  routes  of 
considerable  width  be  established,  as  a  result  of  which  the 
width  of  paving  on  residential  streets  could  be  greatly  re- 
duced. The  proposals  for  street  car  extensions  are  arranged 
so  as  to  make  use  of  practically  all  existing  routes. 


The  G.  N.  R.  in  British  Columbia 

The  construction  of  the  Canadian  Northern  Kailvvay  line 
in.  British  Columbia  from  the  Yellowhead  Pass  to  tidewater 
is  an  undertaking  of  many  difficulties.  The  I'raser  River 
canyon,  which  extends  from  Yale  to  Lytton,  a  distance  of 
forty-five  miles,  is  one  of  the  most  difficult  stretches  of  rail- 
road construction,  as  well  as  being  among  the  most  costly. 
The  heaviest  mile  on  this  section  will  cost  $336,000.  From 
Yale  to  Boston  Bar,  which  includes  2B  miles  of  canyon,  th<? 
rock  work  was  extremely  heavy  and  there  are  lifteen  tiinnels 
aggregating  8,321  feet.  The  rock  is  mostly  granite  and  bluff 
follows  bluff,  all  with  practically  perpendicular  faces,  running 
to  about  5,000  feet  above  the  river.  Construction  was  begun 
from  Port  Mann  to  Hope  in  July,  1910,  a  little  less  than  four 
years  ago;  from  Hope  to  Kamloops  in  August,  1911;  from 
Kamloops  to  Birch  Island  in  October,  1911,  and  from  Birch 
Island  to  the  Yellowhead  Pass  in  May,  1913.  Tlie  total  length 
of  the  British  Columbia  section  is  495  miles.  In  that  distance 
there  are  only  twenty-two  miles  of  adverse  grade.  Grading 
has  been  completed  almost  the  entire  stretch  through  this 
province,  while  steel  has  been  laid  on  about  three-fourths  of 
the  entire  distance.  Several  big  stee!  bridges  have  to  be  com- 
pleted, this  work  being  done  by  the  Dominion  Bridge  Com- 
pany, of  Montreal.  The  bridge  across  the  l-raser  at  Cisco  wi'l 
be  910  feet  long,  with  a  central  span  of  400  fecr.  This  will  b? 
iinished  in  less  than  two  months.  The  Fraser  is  re-crossed 
again  at  Lytton,  and  three-quarters  of  a  mile  farther  on  the 
route  crosses  the  mouth  of  the  Thompson  River,  it  being  con- 
sidered less  costly  to  build  these  two  crossings  than  one  large 
one  across  the  Fraser.  Two  miles  of  work  at  Gladwin's  BlutT 
cost  $222,050  each,  and  stretches  at  intervals  farther  East  ran 


into  high  figures  also.  On  the  entire  British  Columbia  sec- 
tions there  are  forty-two  tunnels  and  half  that  number  of  high 
steel  bridges.  The  longest  bridge  is  over  the  North  Thomp- 
son Kiver,  at  Kamloops,  it  being  1,209  feet  in  length.  The 
longest  tunnel  is  at  Kamloops  Lake,  2,s:)5  feet,  wiiile  the  Vale 
and  "Hole  in  the  Wall"  tunnels  in  the  h'rascr  canyon  aggre- 
gate 3,874  feet.  These  facts  are  quoted  to  point  out  the  cost- 
ly nature  of  the  undertaking.  The  principal  contractors  have 
l)een  The  N'orthern  Construction  Company. 


Fibre  Asphalt  Plant  for  Toronto 

Geo.  A.  Henderson,  of  St.  .Vlbans,  West  Virginia,  an- 
nounces that  a  Canadian  company  has  been  organized  to 
manufacture  the  new  pavement  "l-'ibred  .\sphalt,"  patented 
in  Canada  by  Mr.  Henderson  last  December.  It  is  proposed 
to  erect  a  $20,000  factory  in  Toronto,  where  graded  hardwood 
libre  will  be  impregnated.  A  test  pavement,  the  first  of  fibred 
asphalt  in  Canada,  will  be  laid  in  Toronto.  The  Good  Roads 
Year  Book  of  the  American  Highway  Association  publishes 
the  following: 

"The  invention  relates  principally  to  the  art  of  denatur- 
ing hard-wood  and  preserving  it  in  the  following  manner:  A 
billet  of  hard-wood  is  shredded  into  small  particles  of  uni- 
form lengths  of  i'/.  inches  down  to  wood  flour,  the  flour 
itstdf  being  eliminated  from  the  aggregate  by  screening.  The 
.particles  are  denatured  by  the  process  used  by  the  tannin 
extract  manufacturers,  in  which  process  all  sap,  essence  and 
the  more  evaporable  and  deteriable  elements  in  the  wt)od  are 
extracted,  the  remaining  particles  being  thereby  rendered  ab- 
normally enlarged  and  porous.  In  their  subsequently  drie<l 
and  heated  condition  the  wood  particles,  because  of  their 
porosity,  are  susceptible  of  impregnation,  by  absorption,  by  a 
non-deteriablc,  non-evaporating  matter — (such  as  asphalt),  in 
lieu  ni  the  sap,  etc.,  removed.  The  heating  of  the  dried  par- 
ticles to  prevent  the  premature  congealing  of  the  molten  as- 
phalt before  reaching  the  particles'  pores,  has  also  for  its 
object  the  partial  contracting  of  the  enlarged  particles.  The 
consequent  contraction  in  the  size  of  the  particles'  pores  cor- 
respondingly reduces  the  amount  of  asphalt  required  to  com- 
jdetely  till  them. 

"The  wood  libre  is  a  waste  product  of  tannin  extract 
manufacturers,  who  use  hard-wood  and  no  bark  in  their  pro- 
cess. The  particles  are  taken  from  the  leaches  on  endless 
belts;  dried,  screened,  |)eated  and  then  mechanically  mixed 
with  a  predetermined  uniform  percentage  of  asphalt,  sufficient 
to  fill  the  pores  and  voids  in  the  mass  when  linally  contracted 
and  compressed.  The  material,  in  its  partially  impregnated 
and  partially  contracted  condition,  is  deposited  at  the  mouth 
of  its  mixer  into  moulds  4. by  C  feet,  these  blocks  being  con- 
pressed  on  all  sides  only  3  to  4  inches,  and  allowed  to  cool, 
when  they  will  remain  intact  for  shipment,  but  are  readily 
disintegrated  in  a  breaker  stationed  at  the  front  of  a  portable 
re-heating  machine,  designed  to  travel  over  the  road  to  be 
paved,  in  which  machine  the  coated  particles  are  deposited 
and  heated  to  from  250  to  275  degrees  V. 

"This  healing  results  in  the  hnal  contraction  of  the  libre 
to  its  normal  size,  as  it  was  before  being.^shipped  from  its 
original  log,  and  the  entrapping  of  its  aspliaficontent,  thereby 
insuring  penetration  to  the  most  minute  pore  Y)/  the  libre,  thus 
tlmniughly  preserving  it,  without  alTecting  its  natural  resili- 
ency. The  mass  emerges  from  the  rear  of  the  re-heating  ma- 
chine in  a  continuous  18-inch  flow  onto  the  previously  pre- 
pared road  base,  where  it  is  mechanically  spread  4  inches 
thick,  steam  roller  compression  immediately  reducing  it  to  a 
compact  mass  2  inches  thick. 

■'l-'ibred  asphalt  may  be  laid  on  any  substantial  foun- 
dation, such  as  ohi  macadam,  crushed  slonc,  concrete,  old 
brick,  granite  or  wood  blocks  or  cobble  stone.  For  use  on 
country  roads  a  curb  or  shoulder  is  not  necessary." 
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Mixing  and  Placing  Concrete  by 
Compressed  Air 

An  interesting  method  of  mixing  and  placing  concrete  by 
the  use  of  compressed  air  has  been  attracting  the  attention  of 
engineers  and  contractors.  The  idea  is  not  new,  and  for  some 
time  tliere  have  been  upon  the  market  machines  which  utilize 
air  pressure  to  convey  grout  through  a  pipe,  or  project  it 
against  vertical  walls  for  stucco  work;  but  it  is  only  within  the 
last  few  years  that  a  i)roccss  has  been  developed  for  using  air 


Pneumatic  Mixer. 
(Pneumatic  Concrete  Placing  Company  of  Canada) 

to  both  mix  the  materials  and  convey  the  concrete  to  the 
forms.  This  method  is  now  well  established  on  a  commercial 
basis,  there  having  been  in  operation  for  the  last  three  years 
machines  which  handle  aggregate  of  large  size  and  mix  and 


place  concrete  at  the  rate  of  from  fifteen  to  forty  yards  an 
hour. 

The  mixer  consists  essentially  of  an  inverted  boiler  plate 
cone,  standing  vertically,  having  a  door  in  the  top  for  the  ad- 
mission of  materials,  with  a  cast  steel  elbow  at  the  bottom 
through  which  the  concrete  is  discharged  to  the  conveyor  pipe. 
The  door  is  operated  by  a  small  pneumatic  piston,  and  nozzles 
are  provided  for  the  admission  of  air  into  the  top  of  the  cone 
and  in  the  elbow  at  the  bottom  of  the  mixer. 

The  operation  of  the  mixer  is  very  simple.  The  aggre- 
gate, cement  and  water  in  the  proper  proportions,  is  admitted 
through  the  door,  which  is  then  closed;  the  compressed  air,  at 
80  lbs.  pressure,  is  turned  on.  and  the  batch  is  forced  through 
the  pipe,  it  being  mixed  as  it  leaves  the  mixer  and  in  the  tirst 
few  feet  of  pipe.  Tests  on  concrete  made  in  this  manner  show 
results  that  are  at  least  as  high  as  concrete  made  in  the  ordin- 
ary manner. 

This  method  was  used  to  good  advantage  on  the  Riverside 
plant  for  the  Otis  Steel  Company,  at  Cleveland.  Here  the 
foundations  contain  about  2r),()()()  cu.  yds.  The  building  was 
located  on  the  Hats  and  the  foundations  rested  on  piles.  The 
piers,  about  .'500  in  all,  averaged  20  feet  in  height,  and  the  lot — 
400  by  800,  will  be  filled  in  with  slag  and  earth.  The  mixer 
was  located  at  one  side  of  the  lot  with  its  top  flush  with  the 
ground,  and  a  bin  with  a  capacity  of  80  yds.  crushed  slag  and 
;iO  yds.  sand  was  built  over  it.  The  bin  was  loaded  from 
cars  or  stock  pile  by  a  crane,  the  materials  discharging  by 
gravity  into  a  measuring  hopper.  The  cement  was  placed  in 
this  hopper  which  discharged  directly  into  the  mixer.  An 
Ingersol-Rand  compressor,  of  600  ft.  capacity,  driven  by  a 
100  h.p.  electric  motor  furnished  the  necessary  air  at  80 
pounds  pressure.  An  old  boiler  was  used  as  a  storage  tank. 
The  pipe  used  was  8-in.  lapweld  steel  pipe  with  Hanged  ends. 
For  the  mattresses  over  the  tops  of  the  piles  the  concrete 
was  discharged  through  a  45  elbow  directly  into  place.  For 
the  piers  a  goose-neck  arrangement  was  used.  This  consisted 
of  a  vertical  pipe,  about  30  ft.  long,  connected  at  the  top  to  a 
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Discharging  from  pneumatic  mixer  at  200  feet 
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horizontal  pipe  which  discharged  through  a  90  elbow  directly 
into  the  forms.  The  whole  arrangement  was  set  on  a  raft  and 
the  lower  end  of  the  vertical  pipe  connected  by  a  swivel  joint 
to  the  pipe  main  on  the  ground.  This  goose-neck  could  be 
used  to  pour  two  piers  by  turning  the  discharge  arm  on  the 
swivel  joint;  then  the  flanges  at  the  bottom  disconnected  and 
the  entire  apparatus  rolled  to  the  next  two.  Kor  moving  any 
distance  it  could  be  picked  up  as  a  unit,  1)y  the  locomotive 
crane,  and  placed  in  the  new  location. 

As  this  job  necessitated  placing  a  large  number  of  small 
units,  a  small  size  mixer  was  used  and  the  average  batch  was 
J4  yard.  The  mixer  force  consisted  of  live  men  as  fojlows: 
One  man  filling  sand  and  stone  hopper  froni  bin;  one  man 
carrying  cement;  one  man  putting  cement  in  measuring  hop- 
per; one  man  operating  l)ottom  valve  of  measuring  hopper 
and  putting  in  the  water;  one  man  operating  mixer. 

The  average  daily  speed  for  distances  up  to  000  feet  was 
one  Ijatch  a  minute  or  15  cu.  yds.  an  hour.  On  work  involv- 
ing larger  quantities  a  Yi   cu.  yd.  mixer  is  used  which  gives 


■ 


Otis  Steel  Company's  plant,  showinjl  gooseneck  on  conveyor  pipe. 

an  average  of  30  cu.  yds.  an  hour.  Where  the  special  nature 
of  the  forms  made  it  necessary,  two  or  three  men  were  used 
at  the  distributing  end.  By  use  of  small  open  chutes  the 
concrete  was  placed  where   desired. 

Tlie  contractor  for  this  work  was  P.  T.  McCourt,  of 
Cleveland,  and  the  work  was'  under  the  supervision  of  Mr. 
Bowman,  Chief  Building  Inspector  for  the  Otis  Steel  Com- 
pany. The  pneumatic  equipment  was  installed  by  the  Pneu- 
matic Concrete  Placing  Company,  45  Broadway,  New  York. 

Kw  economical  application  of  this  method  is  in  tunnel  lin- 
ing. A  portable  plant  is  at  present  in  operation  on  the  Chicago, 
Burlington  and  Quincy  Railway,  for  lining  a  tunnel  where 
'the  concrete  has  to  be  placed  without  disturbing  the  traffic. 
The  plant  is  self-contained  and  consists  of  a  Pneumatic  Mixer 
and  Conveyor  mounted  on  a  flat  car  with  material  bins,  ce- 
ment storage,  and  water  tanks.  A  standard  40-ft.  flat  car  is 
used,  and  material  bins  which  slope  to  the  centre  are  built  on 
toch  end.  Cement  and  water  storage  is  provided  under  the 
slope  of  the  bins.  The  aggregate,  which,  in  this  case,  is  bank 
run  gravel,  runs  from  the  bins  into  a  measuring  hopper,  into 
whicli  the  required  amount  of  cement  is  placed.  This  hopper 
is  raised  and  dumped  into  the  mixer  by  a  cable  operated  by  a 
small  air  piston.  The  compressed  air  main  is  laid  through  the 
tunnel  and  connection  can  be  made  to  the  car  at  any  point. 
The  bins,  which  hold  enough  material  for  25  cu.  yds.  of  con- 
crete, are  loaded,  and  the  car  is  run  into  the  tunnel  and  con- 
nected tp  the  air  line.  The  mixing  and  placing  of  this  25 
yards  takes  one  hour  and  the  operating  crew  consists  of  four 
men:  One  operating  bin  gates  to  measure  the  materials ;_  one 


carrying  cement;  one  dumping  cement  into  the  measuring 
hopper;  one  operating  the  mixer  and  all  valves.  This  car  was 
equipped  for  the  railroad  by  the  Concrete  Mixing  and  Placing 
Company,  123  W.  Madison  Street,  Chicago. 

While  many  engineers  were  at  first  quite  doubtful  as  to 
the  quality  of  the  concrete  made  by  this  method,  the  results 
of  many  tests  have  proven  that  this  concrete  ;s  equal  to  the 
best  concrete  made  by  the  ordinary  methods.  The  fact  that 
the  water  is  in  contact  with  the  cement  for  a  few  seconds 
only,  and  that  the  movement  through  the  pipe  continues  the 
mixing  process  and  allows  no  separation  of  ingredients,  may 
account  for  the  excellent  quality  of  concrete  obtained. 

This  machine  is  patented,  the  Canadian  rights  being  held 
by  The  Pneumatic  Concrete  Placing  Company  of  Canada. 
1014  Transportation  Building,  Montreal,  who  have  recently 
commenced  leasing  these  mixers  in  Canada  and  who  state 
that  several  plants  will  be  in  operation  shortly. 


Coming  Events 


The  American  Society  of  Engineering  Contractors  will 
hold  its  midsummer  convention  July  3-4,  at  Brighton  Beach, 
New  York.  The  Secretary  is  Mr.  J.  R.  Wenilinger,  11  Broad- 
way, New  York. 

The  annual  meeting  of  the  .^merican  Society  of  Testing 
Materials  is  to  be  held  June  30-July  4  at  Atlantic  City.  Pro- 
fessor Marburg,  of  the  University  of  Pennsylvania,  Philadel- 
phia, is  the  Secretary. 

Plans  for  the  Eleventh  Annual  Convention  and  the  Sixtli 
Annual  Good  Roads  Show  to  be  held  in  connection  therevvilli 
were  discussed  at  a  special  meeting  of  the  Board  of  Directors 
of  the  American  Road  Builders'  Association  held  in  Montreal 
on  May  20th.  This  meeting  had  been  called  owing  to  the 
attendance  of  a  large  number  of  the  directors  of  the  Asso- 
ciation at  the  First  Canadian  and  International  Good  Roads 
Congress.  The  programme  covering  the  Annual  Convention 
and  Show  is  now  being  prepared  and  the  list  of  speakers  will 
include  the  men  who  are  known  the  country  over  as  the 
leading  experts  in  their  respective  lines.  The  first  Good 
Roads  Show  was  that  given  under  the  auspices  of  the 
A.  R.  B.  A.,  and  the  show  this  year  in  Chicago  will  be  the 
largest  and  most  elaborate  ever  attempted.  It  will  be  parti- 
cipated in  by  a  mucli  larger  number  of  exhibitors  than  Iiave 
ever  taken  part  in  a  similar  show,  and  the  Executive  Com- 
mittee are  now  working  on  plans  calculated  to  make  it  most 
instructive  from  an  educational  point  of  view.  A  large  num- 
ber of  the  states  will  make  exhibits,  consisting  of  testing  ap- 
paratus, constructional  methods  and  so  on.  Assurances  are 
given  that   the  leading  cities  will  make  creditable  exhibits. 


Announcement  is  made  tliat  the  L'nited  States  Steel  Cor- 
poration and  its  subsidiary  companies  propose  to  have  a  com- 
prelieiisive  exhibit  of  its  operations  at  the  Panama-Pacific 
Exposition  in  San  Francisco  in  the  year  1915.  The  exhibit 
will  Ijegin  with  the  ore  fields  and  carry  on  an  educative  picture 
of  the  firm's  operations  in  ore  mining,  rail  and  water  trans- 
portation, dock  operations,  coal,  coke  and  pig  iron  produc- 
tion, and  steel  manufacturing  in  its  various  lines. 


In  a  note  regarding  the  Nova  Scotia  Construction  Com- 
pany, published  on  page  683  of  our  issue  of  May  27,  the  num- 
ber of  concrete  piles  driven  in  connection  with  the  firm's  con- 
tract for  the  government  pier  at  the  north  end  of  Halifax 
harbor  should  have  'been  1,600,  instead  160,000,  as  was  re- 
ported owing  to  an  unfortunate  typographical  error.  Some 
1,900  piles  in  all  will  be  driven.  The  cost  of  tlie  work  is  in 
the  neighborhood  of  $1,000,000. 
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Waterworks,  Sewerage  and 
Roadways 

Brock,  Sask. 

1  lie  villuKi'  LouTicil  has  under  consklcr- 
ation  the  construction  of  sidewalks  and 
the   purchase  of  road   machinery. 

Battleford,  Sask. 

The  construction  of  waterworks  is  pro- 
posed by  the  town  council.  Permission 
has  been  Kfanted  by  the  Provincial  Gov- 
ernment to  raise  the  sum  of  $30,000. 

Brampton,   Ont. 

The  town  council  has  given  authority 
to  the  water  commission  to  start  work 
on   the  new  water  main   on   Queen   St. 

Calgary,  Alta. 

Tenders  will  be  received  by  the  City 
Commissioners  until  1  p.m.,  June  24th, 
for  the  supply  and  delivery  and  duty  paid 
at  Calgary  of  100  1-in.,  ;>()  •>4-in.  and  :^0 
a-in.  water  meters,  positive  frost  proof 
case  or  bottom.  Engineer,  A.  VV.  E. 
Fawkes,  City  Hall. 

Ford  City,  Ont. 

Tenders  will  be  received  by  the  en- 
gineer, Owen  McKay,  VValkerville,  who 
has  plans  and  specifications,  until  June 
18th,  for  the  construction  of  4,000  ft. 
brick  and  arch  sewers,  with  catch  basins 
and  lot  connections. 

Fredericton,  N.B. 

The  municipal  council  has  under  con- 
sideration the  construction  of  4  blocks 
of  tarvia  pavement.  The  work  will  be 
done    during   the    summer. 

Mortlach,  Sask. 

The  construction  of  roadway  is  being 
considered  by  VVheatlan's  Rural  Muni- 
cipality. Sec.-treas.,  G.  F.  Cliff,  Mort- 
lach. 

Medicine  Hat,  Alta. 

The  city  council  has  decided  to  con- 
struct concrete  sidewalks  under  the  su- 
pervision of  the-  engineer,  A.  K.  Grim- 
mer. 

Montreal,  Que.,  St.  Lambert 

Plans  for  the  laying  of  about  25,000 
to  iiO.OOO  lin.  ft.  concrete  sidewalk  and 
curb  and  sidewalk  curb  and  gutter,  are 
ut  the  office  of  the  engineer,  E.  Drink- 
water,  who  will  receive  tenders  until  (1 
p.m.  June    1.5th. 

Ottawa,  Ont. 

I'lans  for  the  following  i)aving  have 
been  drawn  by  the  city  council.  Tarvia 
pavement  on  Carling  St..  tarvia  surface 
3,y«5  sq.  yds.,  curb  and  gutter  <)t>5  lin. 
ft.,  gutter  !)f)5  lin.  ft.,  cost  .lifi.Tfln;  wood 
block  pavement  on  Clarence  St..  between 
Anglesea  Sq.  and  St.  Patrick  .St.,  wood 
block  2,107  s(|.  yds.,  curb  and  gutter  .'to 
lin.  ft.,  gutter  1.015  lin.  ft.,  headers  105 
llin.  ft.  gutter  1,015  lin.  ft.,  headers  105 
on  O'Connor  St..  between  Laurier  ami 
Lewis    Sts.,   asphalt    7.800   sq.    yds.,   curb 


and  gutter  :i,63;i  lin  ft.,  gutter  liO  lin.  ft., 
headers  272  lin.  ft.,  cost  .')i2s,000;  York 
St.,  wood  block  pavement  5,S9(>  sq.  yds., 
curb  and  gutter  l.lilO  iin.  ft.,  gutter  3,- 
00!)  lin.  ft.,  header.s  K2  lin.  ft.,  cost  $28,- 
hOO;  Broad  St.,  asphalt  3,lfiC  sq.  yds., 
stone  blocks  2,122  sq.  yds.,  curb  and  gut- 
ter H«0  lin.  ft.,  gutter  1,0H(  lin.  ft.,  head- 
ers 200  lin.  ft.,  cost  $22,050;  Stirling  St., 
asphalt  :i,246  sq.  yds.,  gutter  2,741  lin.  ft., 
headers  Kil  lin.  tt.,  cost  $12,290;  Tortney 
St.,  macadam  tarvia  linish  between 
Charlotte  and  Coburg  Sts.,  macadam  ],- 
250  sq.  yds.,  gutter  800  lin. .  ft.,  headers 
:iO   lin.   ft.,   cost   $2,662. 

'i'he  following  paving  is  also  proposed 
by  the  city  council.  Asphalt  pavement 
on  Kent  St.,  between  Wellington  and 
Catherine  .Sts.;  asphalt  pavement  on  St. 
Joseph  St.,  from  St.  Patrick  St.  to  the 
end  of  the  street;  pavement  on  Monk 
St.,  I>etvveen'  5th  Ave.  and  Wilton  Cres., 
the  material  has  not  yet  liecii  decided 
upon. 

The  city  council  proposes  to  purchase 
a  trench  rammer,  worked  either  by 
steam    or   gasoline. 

Kocky  Mountain  Park,  Alta. 

Tenders  will  be  received  by  VV.  VV. 
Ccjry,  Dept.  of  the  interior,  Ottawa,  un- 
til noon,  June  17th,  for  the  construction 
of  (a)  No.  2  Section  of  Ban.'f  tlaslle 
Highway  from  Station  No.  170  x  00  to 
Station  .504  x  00;  (b)  No.  4  .Section  of 
Castle  Vermilion  Highway  from  .Station 
120  X  00  to  Station  4iH  x  00.  I'lans  and 
speciiications  are  at  the  oflicc  of  the 
Commissioners  of  Dominion  I'arks,  Ot- 
tawa, Ont.  Chief  Supt.  of  D<nninion 
Parks,  Edmonton  and  Supt.  of  Kocky 
Mountain    Park,    I'.anfT,   Alta. 

Rosetown,   Sask. 

The  Fairview  Rural  Municipality  No. 
258  propose  to  expend  the  sum  of  $.^.- 
000  on  road  improvements. 

Redcliff,  Alta. 

P.y-laws  authorizing  extensions  to  the 
waterworks  and  electric  lighting  sys- 
tems, at  a  cost  of  $!tO,ooo.  have  been 
carried  by  the  ratepayers. 

Sault   Ste.   Marie,   Ont. 

Tenders  addressed  to  the  Mayor  will 
be  received  by  the  city  clerk,  C.  J.  Pini, 
until  5  p.m.  June  15th.  for  the  con- 
struction of  about  12,000  s<|.  yds.,  con- 
crete pavement,  1,800  sq.  yds.,  vitriiied 
brick  pavement.  20,000  s<|.  yds.,  asphaltic 
concrete  or  bitulithic  pavement,  5.000 
sq.  yds.,  "Dolarway"  or  pavement  with 
similar  top  dressin.g,  1,400  sq.  yds.,  hard 
stone  blocks  or  hillside  vitriiied  brick 
pavement.  Specifications  are  at  the  of- 
licc of  the  engineer,  VV.  W.  Van  Every. 

The  town  council  proposes  to  con- 
struct permanent  pavements  on  a  large 
number  of  streets. 

Toronto,  Ont. 

The  following  public  work  is  recom- 
mended by  the  Coniniissi^mer  of  Worki, 


K.  C.  Harris:  cement  concrete  sidewalks, 
$52,;i05;  concrete  pavements,  $217,085; 
asphalt,  $ti:!,705;  bitulithic,  $25,166;  brick 
block,   $10,381;    tile   pipe   sewers,   $39,917. 

The  Board  of  Control  propose  to  lay 
a  plank  roadway  on  Hloor  street  from 
high  Park  Ave.  to  Keele  street  to  facili- 
tate operation  of  motor  bus  line  from 
West  Toronto  to  Roncesvalles  and  Bou- 
stead  Aves. 

The  Scarboro  township  council  has 
filed  an  application  with  the  Railway 
Board  to  compel  the  Canadian  .Xorlhern 
Railway  Company  to  construct  the  sub- 
way on  Dawes  Rd. 

New  Toronto,  Ont. 

Tenders  close  with  the  town  clerk.  <  i 
D.  Scott,  on  June  12th,  for  the  supply 
and  laying  of  cast  iron  water  mains, 
valves,  hydrants,  etc.,  steel  water  tank, 
also  the  supply  of  steel  intake  pipe. 

Wawota,  Sask. 

Tlu-  \\  alpole  Municipality  .Xo.  92  has 
been  authorized  by  the  i'rovincial  Gov- 
ernment to  raise  the  sum  of  .$6,000  for 
road  construction. 

CONTRACTS  AWARDED 
Amherst,  N.S. 

Tile  town  council  has  awarded  to  J. 
N.  Fage,  72  Havelock  St.,  and  J.  E.  Lus- 
by,  59  Lr.  Victoria  St.,  the  contract  for 
concrete  pavement,  at  $1.98  per  sq.  yd., 
sidewalks  on  4  streets,  3,849  sq.  yds.,  at 
$1.22  per  sq.  yd.  The  Canada  Cement 
Company  will  supply  the  chief  ingredi- 
ents for  paving.  The  contractors  pro- 
pose to  purchase  a  Batch  concrete  mix- 
er to  be  run  by  gas  engine. 

Assiniboia,  Man. 

The  municipal  council  has  awarded  to 
the  National  J'aving  &  Constr.  Com- 
pany, of  Winnipeg,  the  contract  for  the 
construction  of  paving  from  the  Winni- 
l)cg  city  limits  to  Headingly.  a  distance 
of  ')'/j  miles. 

Brampton,  Ont. 

A  contract  for  the  construction  of 
concrete  sidewalks  on  various  streets 
has  been  awarded  by  the  town  council 
to  VVm.  Rowe.  Mill  St..  at  dl'/iC  per  ft. 
Material  will  be  supplied  by  the  town. 

Jarvis,  Ont. 

The  village  council  has  awarded  to 
Curran  &  Clement,  of  Orillia.  the  con- 
tract for  laying  10.624  sq.  yds.  concrete. 
at  $1.40  per  sq.   yd. 

Kamsack,  Sask. 

The  fcdlowing  contracts  have  been 
awarded  by  the  town  council.  L.  I'. 
Schruth  (.\)  lallor  for  laying  water- 
mains  and  sewers.  (R)  labor  and  nia- 
.  terial  for  construction  of  concrete  reser- 
voir, (T)  concrete  walk:  Dominion 
Mridgc  Co..  Canada  BIdg..  Winnipeg.  (I' I 
material  and  erection  of  w-ater  tower. 
(D)  supply  of  cast  iron  pipe;  Jenkins 
Bros.,  of  Montreal.  (E)  fire  hydrants 
and    valves;    North    West    Constr.    Com- 
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British  Trade  in  Ganada 

rr'^RADE  Extension  Over-Seas  was  the  topic  of  an 
I  article  published  in  our  issue  of  August  20 

A  last,  in  which  we  considered  the  conditions 
under  which  business  between  Canada  and 
Great  Jiritain  was  being  carried  on.  In  this  article  we 
included  among  the  constructive  factors  the  inter- 
change of  visits  by  responsible  business  men,  a  carefui 
reconnaissance  of  the  Canadian  field  by  one  of  the 
principals,  and  the  appointment  of  enterprising,  reli- 
able agents.  We  arrived  at  the  conclusion  that  there 
was  vast  scope  for  further  effort  on  both  sides. 

We  make  this  mention  of  our  previous  article  pre- 
paratory to  enlarging  upon  points  contained  in  an  ad- 
dress by  Mr.  C.  Hamilton  Wickes  (H.  M.  Trade  Com- 
missioner in  Canada)  before  the  London»Chamber  of 
Commerce  last  month. 

It  is  a  matter  of  gratification  to  find  the  outline  of 
trade  conditions  given  by  Mr.  Wickes,  together  with 
his  description  of  the  characteristics  of  the  Canadian 
market,  along  lines  parallel  to  those  upon  which  our 
observations  were  laid  down  last  year. 

A  matter  which  received  careful  attention  at  the 
hands  of  Mr.  Wickes  is  the  currency  question.  On 
more  than  one  occasion  we  have  deplored  the  action 
of  British  manufacturers  in  maintaining  the  practice  oi 
sending  out  catalogues  and  price  lists  containing  quo- 
tations in  English  currency.  This  has  been  a  source  of 
much  trouble  to  Canadian  business  men.  In  cases, 
owing  to  deductions  allowed  for  discount  and  other 
charges,  they  have  been  obliged  to  consult  the  cus- 
toms authorities  on  the  question  of  adjustments.  It 
is  difficulties  such  as  these  that  cause  the  Canadian 
agent  to  look  upon  British  agencies  with  less  favor. 

Emphasis  is  given  by  Mr.  Wickes  to  the  objectior. 
that  Canadians  have  to  waiting  two  or  three  months 
for  their  goods.  This  is  a  point  that  may  well  be  com 
mitted  to  heart  by  a  number  of  British  firms  of  our  ac- 
quaintance, but  at  the  same  time  there  is  undoubtedly 
considerable  misconception  on  this  score.  It  must  not 
be  taken  for  granted  that  all  the  advantages  of  delivery 
and  freight  are  with  the  United  States  firms.  Mr. 
Wickes  expresses  the  opinion  that  there  is  little  differ- 
ence in  the  freight  cost  or  in  the  actual  time  taken  in 
delivery  between,  British  ports  and  United  States  fac- 
tories to,  say,  Montreal  and  western  points.  We  ven- 
ture to  add  that  often  much  of  the  difference  that  has 
undoubtedly  existed  in  cases  has  been  due  to  the  lack 
of  that  enterprise  which  the  spirit  of  competition  has 
engendered  in  our  friends  across  the  border. 

In  regard  to  the  distribution  of  goods  in  Canada, 
which  must  necessarily  be  attended  with  considerable 
expense,  the  Commissioner  suggests  the  advisability  of 
manufacturers  combining  to  share  the  expense  of  open- 
ing up  the  market.  Such  co-operation  would  be  especi- 
ally feasible  in  the  case  of  manufacturers  of  similar  but 
non-competitive  articles. 

No  consideration  of  trade  conditions  between  the 
two  countries  would  be  complete  unless  special  atten- 
tion were  given  to  the  matter  of  agencies  and  we  are  in- 
terested to  find  that  Mr.  Wickes  deals  carefully  with 
this  subject.  In  our  previous  article  we  commented 
upon  the  absurdity  of  placing  a  man  in  the  Canadian 
field  and  restricting  his  operations  by  the  allowance 
of  limited  means.  Too  often  British  firms  fail  to  real- 
ize the  large  expenditure  needed  for  an  agency  in  Can- 
ada ;  too  often  the  sum  they  allow  their  agent  for  trav- 
elling expenses  is  wholly  inadequate. 

The  final  point  brought  out  by  Mr.  Wickes  in  regard 
to  agents  touches  upon  the  inadequacy  of  the  efforts 
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made  on  behalf  of  British  firms.  Mr.  Wickes  is  aii 
thority  for  the  statement  of  instances  where  agents 
have  absolutely  neglected  the  business  of  old  country 
firms  with  the  result  that  it  has  been  found  necessary 
to  change  the  agencies  and  send  representatives  dircci 
from  England.  This  is  a  point  around  which  there 
might  well  be  profitable  discussion. 

Herein,  perhaps,  lies  the  secret  of  many  difficulties 
attendant  upon  British-Canadian  trade  —  agencies. 
When  placed  in  Canada,  they  are  frequently  mis- 
placed; when  a  representative  is  sent  from  headquar- 
ters, too  often  he  has  not  the  qualifications  or  executive 
ability  to  make  the  most  of  his  opportunities.  As  we 
pointed  out  previously,  Canadians  are  apt  to  estimate 
the  character  of  the  home  industry  by  that  of  tlie  man 
with  whom  they  have  to  deal  in  their  own  country. 


Canada  is  a  land  of  great  opportunities,  but  the 
prizes  ofifered  to  those  who  strive  and  prevail  in  hei 
constructional  development  are  n(jt  to  be  easily  won. 
They  are  worth  the  winning  and  they  will  be  offered 
for  the  best  service,  irrespective  of  whether  that  ser- 
vice come  from  Canada,  the  United  States  or  Great 
Britain.  In  this  competitive  age,  cost,  efficiency  and 
time  are  factors  of  paramount  importance.  The  purely 
sentimental  regard  that  the  British  have  for  the  Britisli 
is  a  matter  of  small  count  when  it  comes  to  dollars  and 
cents — and  service. 

We  take  pleasure  in  complimenting  those  who  are 
striving  to  improve  trade  relations  between  the  mother 
country  and  the  Dominion,  feeling  confident  that  con- 
siderable success  must  attend  their  efforts — provided 
the  theories  propounded  give  way  to  practice. 


Concerning  One-Sided  Contracts  and  their  Fulfilment 


HAPPILY,  or  unhappily,  legal  decisions  in  the 
United  States  are  not  based  upon  the  code  by 
which  we  are  governed  in  Canada.  In  many 
respects  British  law  is  widely  at  variance 
with  the  ordinances  by  which  our  neighbors  to  the 
south  live  and  have  their  being.  But  there  are  cases 
in  which  legal  decisions  and  legal  observations  find  a 
common  level.  A  case  in  point  is  a  statement  of  the 
Missouri  court,  which  runs  as  follows:  "A  man  in  pos- 
session of  his  faculties  and  able  to  read  should  be  bound 
by  what  he  has  signed,  even  though  he  did  not  know 
what  it  contained  when  he  affixed  his  signature." 

This  subject  has  recently  been  the  topic  of  discus- 
sion in  the  American  Society  of  Engineering  Contrac- 
tors and  many  good  points  have  been  made.  We  can- 
not but  join  with  the  Society  in  deploring  the  fact  that 
notwithstanding  the  great  development  of  the  contract- 
ing business  during  recent  years  there  are  many  con- 
tractors, otherwise  able  and  experienced  men,  who  dis- 
play an  astounding  lack  of  knowledge  of  the  law  as  it 
relates  to  contracts.  They  cheerfully  sign  contracts 
by  which  they  barter  away  their  rights  to  arbitration, 
and  go  even  to  the  extent  of  depriving  themselves  of 
the  right  to  appeal  to  the  courts.  Contractors  secure 
their  final  estimates  and  go,  new  machinery  is  invented 
and  construction  methods  change,  but  there  still  sur- 
vives the  old  form  of  contract  devised  many 
years  ago  when  the  contractor  was  employed 
practically  by  the  day.  In  those  times  the 
ordinary  contractor  was  to  all  purposes  a  me- 
chanic. He  had  little  capital,  small  plant  investment 
and  few  overhead  expenses.  In  many  cases  he  charged 
so  much  a  day  for  his  men  and  the  difference  between 
his  charges  and  the  wages  paid  was  his  only  profit. 
His  risks  were  small,  he  had  little  to  lose,  and  conse- 
quently the  contract  was  not  reasonable,  because  the 
loss,  if  any.  would  fall  almost  entirely  on  the  party 
for  whom  the  work  was  being  done.  It  is  diflPerent 
nowadays.  Contracting  has  developed  into  one  of  the 
larger  businesses  of  the  country.  Millions  of  dollars 
are  invested  in  it  and  thousands  of  people  get  their 
living  from  it.  .^nd  yet  there  arc  many  contractors, 
good  practical  men,  capable  of  handling  work  involving 
.great  sums  of  money,  who  display  a  woeful  ignorance 
regarding  the  law  of  contracts  on  which  the  success  of 
th?ir  business  depends.     The  pitfalls  into  which  the 


contractor  is  liable  to  tumble  through  his  carelessness 
in  signing  one-sided  contracts  are  legion. 

In  an  address  before  the  National  Building  Trades' 
Association,  Mr.  Charles  Carroll  cites  cases  to  show 
the  absolute  necessity  of  carefully  inspecting  every 
contract  to  see  that  the  rights  of  both  parties  are  pro- 
tected, and  emphasizes  the  fact  that  no  contractor 
should  enter  any  contract  by  which  he  barters  away 
his  right  to  arbitration  or  which  deprives  him  of  his 
rights  to  resort  to  the  courts  of  the  land  to  receive  jus- 
tice.    He  concludes: 

It  ought  not  to  be  difficult  in  this  day  of  thorough  or- 
ganization and  thorough  knowledge  of  the  details  of  con- 
struction to  prepare  a  contract  covering  in  detail  all  points 
of  the  work  and  to  define  them  so  plainly  and  so  explicitly 
that  there  cannot  be  any  controversy  as  to  the  meaning  of 
the  contract  document.  The  contractor  owes  it  to  himself, 
to  the  company  that  becomes  his  surety  for  the  proper  con- 
struction of  the  work,  and  to  his  family,  that  all  of  these 
points  be  so  covered  in  the  contract  that  no  controversies 
can  arise  concerning  them,  and  it  should  be  provided  in  the 
contract  that  in  case  of  dispute  between  the  contractor  and 
the  architect  or  owner  concerning  the  proper  construction  of 
the  work  where  there  is  a  material  question  involved  this 
question  should  be  submitted  to  arbitration,  composed  of  dis- 
interested persons  selected  by  each  side.  In  this  way  each 
party  can  have  the  satisfaction  of  knowing  that  this  case 
will  be  passed  upon  by  an  impartial  tribunal.  One  of  the 
parties  cannot  then  have  the  satisfaction  of  knowing  that 
the  question  in  dispute  will  be  determined  by  a  judge  who  has 
been  committed  from  the  beginning  and  who  is  personally 
interested  on  one  side  of  the  question. 

Frequently  we  hear  that  some  contractor  has  tried 
to  evade  the  terms  of  his  contract  upon  discovering  that 
he  was  accumulating  a  loss  on  the  work.  His  excuse 
is  liable  to  be  that  he  did  not  read  the  contract  before 
he  signed  it.  Once  a  contract  is  signed  it  is  binding 
on  both  parties  thereto  irrespective  of  their  lack  of 
knowledge,  respecting  its  terms. 

One-sided  contracts  would  cease  to  exist  if  contrac- 
tors did  two  things.  In  the  first  place  they  should 
read  their  contracts  before  signing  them  and,  even 
better,  let  a  competent  attorney  advise  them.  Second- 
ly, together  with  engineers  and  others  interested  in 
contract  work  they  should  organize  a  powerful  organ- 
ization and  draft  agreements  equitable  and  fair  to  both 
parties.   Then  they  might  insist  on  standard  contracts, 
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The  Requirements  of  the  Municipal 
Engineer* 

By  H.  N.  Ruftant 

ENGINEERS  do  not  occupy  thai  place  ui  llie 
public  eye  to  which  their  educatiuu,  practical 
knowledge  and  ability  entitle  them.  One  rea- 
son for  this  is  that  they  arc  retiring-  and 
modest  and  so  abhor  the  loose  theories  and  statements 
of  laymen  on  engineering  questions  that  they  have  a 
desire  only  to  be  left  alone  and  be  allowed  to  go  anead 
with  their  work  in  peace.  In  the  interest  of  the  public, 
as  well,  as  of  the  engineers,  the  time  has  come  wuen 
the  latter  should  assert  themselves  and  take  tiiat  place 
in  the  discussions  of  public  matters  t)f  engineering  for 
which  their  superior  knowledge  fits  them. 

Their  influence  may  best  be  used  in  public  speak- 
ing, in  articles  written  for  the  press,  and,  probabl}- 
more  than  in  any  other  way  by  candid  expressions  of 
opinion  to  their  personal  friends. 

The  engineering  profession,  and  every  profession 
for  that  matter,  is  in  a  state  of  development,  and  it  is 
most  important  that  engineers  should  be  posted  as  to 
the  exact  state  of  progress  made  and  being  made  in,  at 
least,  the  particular  branch  of  tlie  profession  adopted 
by  them,  in  order  that  they  will  he  able  to  deal  quickl) 
and  certainl}'  with  proposals  brought  before  them,  so 
that  it  will  not  be  necessary  to  make  tedious  and  ex- 
haustive comparison  and  tests  to  determine  what 
should  be  done.  Let  me  illustrate  this  by  a  practical 
example. 

An  imaginarj'  town  in  the  west  wishes  to  install 
a  waterworks  distribution  system  consisting  of.  say, 
ten  miles  of  mains.  The  news  of  this  is  published  in 
the  technical  papers,  the  town  is  at  once  flooded  with 
manufacturers'  agents  representing  many  types  of 
pipe,  among  which  are  cast  iron,  wrought  iron,  sheet 
steel,  and  wood  stave  of  various  designs.  Now,  eacli 
of  the  agents  maintains  that  his  pipe  is  much  the  best, 
and  that  while  he  does  not  wish  to  "knock"  his  com- 
petitors, it  is  plain  to  anyone  that  Smith's  pipe  should 
be  ruled  out  for  one  reason,  and  Brown's  for  another, 
and  Smith  and  Brown  say  the  same  about  their  com- 
])etitors.  What,  under  these  circumstances,  is  a  poor 
municipal  council  to  do?  The  Councillors  all  wish  to 
be  good  fellows  to  the  agents,  who  have  treated  them 
so  well,  and  taken  the  discussions  with  such  good 
humor.  They  are  charitable  enough  to  conclude  that 
all  the  pipes  are  good.  They  do  not  wish  to  show 
favoritism.  They  are  fair  men.  Therefore  they  de- 
cide they  will  take  two  miles  of  pipe  from  each  of  the 
five  agents. 

The  engineer  of  the  council  has  not,  perhaps,  had 
many  years'  experience.  He  has  always  seen  cast  iron 
pipe  used,  and  he  mildly  suggests  to  the  council  that 
it  would  be  .safe  to  use  that  pipe.  He  is  not  in  a  posi- 
tion to  talk  down  the  salesmen  and  show  up  the  de- 
fects of  their  respective  pipes,  because  he  has  not  fully 
posted  himself  from  the  experience  of  other  places, 
and  unfortunately  the  pi])e  which  he  thinks  least  of  is 
represented  by  that  brilliant  story-teller,  mine  of  use- 
ful information,  and  all-round  good  fellow,  Jerr)' 
Squarehim. 

"Pouf!"  says  Councillor  Goodenough,  "if  the  en- 
gineer had  objected  to  some  of  the  other  pipes,  there 
might  have  been  something  in  his  objection ;  but  to 
object    to    Jerry's  pipe— Pouf!  !  !      FJesides,  our    best 

"  Extract  from  an  address  to  Winnipeg  Knjrineerlng  StudentB. 
t  Retiring  City  Engineer  of  Winnipeg. 


plan  is  to  try  all  the  pipes  and  then  we  will  know 
which  to  buy  next  time." 

1  won't  take  up  your  time  explaining  the  engineer's 
trouble  in  laying  the  pipes.  How  some  of  the  tenders 
did  not  include  cast  iron  specials  for  the  intersections, 
which  involved  additional  expenditure ;  how  the  joints 
leaked ;  how  the  protecting  covering  of  others  was 
abraded  in  making  connections,  and  how  the  pipe  was 
eaten  out  in  a  few  years  by  acids  in  the  soil.  All  these 
things  are  written  in  the  account  book  of  the  now 
flourishing  little  city,  but  they  are  much  too  dry  read- 
ing for  the  only  people  interested — the  taxpayers. 

I  have  told  you  this  imaginary  ( ?)  story  in  order 
to  impress  upon  you  the  absolute  necessity  of  keeping 
abreast  of  the  times,  of  knowing  and  taking  advantage 
of  the  experience  of  others,  of  being  in  a  position  to 
say  to  your  employers:  "I  do  not  need  to  experiment 
in  such  a  case.  I  know  from  the  experience  of  Messrs. 
Smith  and  the  city  of  Blankville,  that  the  pipe  has 
not  been  satisfactory  for  such  and  such  reasons.''  Even 
explicit  statements  will  not  always  prevent  your  em- 
ployers from  having  their  own  way,  but  you  will  at 
least  have  done  your  duty,  and  the  responsibility  will 
be  upon  those  who  disregarded  the  advice  of  their  own 
paid  official.  Unfortunately,  the  public  never  attach 
any  responsibility  to  the  members  of  the  council  in 
such  a  case.  They  invariably  want  to  know  who  the 
engineer  was. 


Haste  in  Building 

THE  modern  tendency  toward  haste  in  building- 
construction  appears  to  have  reached  its  con- 
summation in  the  recently  reported  feat  of 
erecting  a  two-and-one-half-storey  residence, 
from  the  cellar  excavation  to  the  final  plaster  coat, 
within  twenty-four  hours.  From  three  to  four  hun- 
dred men  were  employed  on  the  premises  simultaneous- 
ly and  every  time-saving  device  known  to  the  builder's 
trade  was  utilized.  In  accomplishing  this  unusual  en- 
terprise the  contractors  must  have  had  very  much  the 
same  sensations  that  an  ai-chitect  feels  in  attempting  to 
perfect  designs  for  a  prospective  building  within  the 
time  allowed  by  an  eager  client. 

When  an  experienced  business  man  urges  that 
building  operations  be  started,  by  contract,  on  a  large 
apartment  house  within  three  weeks  from  the  making 
of  the  first  sketches,  there  is  good  opportunity  for  the 
architect  to  do  some  much-needed  educational  work. 
To  tell  his  client  the  truth  at  the  outset  rather  than 
entirely  evade  the  issue  will  forestall  much  ultimate 
disappointment  on  the  part  of  the  owner  and  relieve 
the  architect  of  the  odium  that  attaches  to  supposed 
tardiness.  To  take  an  inexperienced  client  "behind  the 
scenes"  and  give  him  some  idea  of  the  amount  of  time 
needed  for  perfecting  the  details  of  his  commission  is 
missionary  work  worthy  of  a  busy  architect's  con- 
sideration, for  it  may  dispel  the  pop'ular  idea  that  the 
work  is  principally  pictorial  and  may  be  readily  done 
by  a  clever  draftsman  in  a  few  hours.' 

Very  few  things  worthy  of  perpetuity  in  art  or 
architecture  have  been  accomplished  when  speed  was 
the  controllin--  factor.  Doubtless  the  ceiling  of  the 
Sistine  Chapel  could  have  been  decorated  within  six 
months,  but  Michael  Angelo  would  not  have  cared  to 
sign  it  as  his  own.  The  artist's  or  architect's  function 
is  creative,  and  such  creativeness  generally  cannot  be 
hurried  if  the  best  results  are  to  be  gained.  The  use 
of  mechanical  contrivances  for  lessening  the  labor  of 
building  operations,  and  the  rendering  of  skill  in  the 
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drafting  room  more  efficient  by  wise  organization,  are 
legitimate  and  generally  desirable,  but  to  allow  too 
short  a  time  for  creating  the  design  or  directing  the 
work  is  to  render  uncertain  results  which  might  other- 
wise be  thoroughly  satisfactory.  When  the  exigen- 
cies of  the  case  demand,  as  in  the  recent  erection  of  a 


notable  bank  building  in  New  York,  architects  have 
frequently  shown  a  spirit  of  accommodation  in  acceler- 
ating the  work  that  was  equalled  only  by  the  excellence 
of  its  performance.  It  is  unreasonable,  however,  for  a 
client  to  ask  an  architect  to  do  every  daj-  that  vvhicii 
is  justified  only  in  emergencies. 


Footings,  Eccentric  and  Concentric,  and 
Reeulting  Soil  Pressure 


Specially  contributed  by  W.  Muir  Edwards,  M.  Sc,  Professor  of  Civil  Engineering  in  the  University  of  Alberta 


SAND  versus  rock  as  the  sub-base  for  a  structure  has 
been  a  familiar  parable  to  many  generations.  Con- 
templating the  complete  destruction  of  the  house  built 
on  the  former  "when  the  floods  came  and  the  wind 
blew  and  beat  upon  it"  whilst  its  rock-bedded  neighbor  suc- 
cessfully withstood  the  onslaught,  we  may  have  formed  an 
extremely  poor  opinion  of  the  suitability  of  sand  as  a  ma- 
terial upon  which  to  build.  Were  our  structures  called  upon 
to  resist  flood  as  well  as  wind  this  is  undeniably  true,  but 
should  the  requirement  be  only  that  of  supporting  a  direct 
load,  as  is  the  case  in  the  majority  of  foundations,  then  we 
must  readjust  our  scale  of  values  and  place  sand  quite  high 
when  rating  the  bearing  power  of  soils. 

Upon  just  what  basis  then  are  we  to  judge  the  bearing 
power  of  a  soil,  and  how  may  we  arrive  at  its  capability  in 
this  regard?  The  theoretical  solution  of  the  problem  in- 
volves the  theory  of  conjugate  stresses  and  assumes  that  the 
soil    is    a    homogeneous    granular    mass    without    cohesion 
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amongst  its  particles,  and  that  for  each  material  there  is  a 
certain  angle  of  repose  0  (i.e.,  the  maximum  angle  of  in- 
clination at  which  the  free  surface  of  the  material  will  stand). 
These  conditions,  of  course,  do  not  occur  in  practice,  but 
such  an  investigation  gives  us  a  means  of  comparing  dif- 
ferent soils,  and  the  results  obtained  by  theoretical  reason- 
ing are  on  the  safe  side,  so  far  as  the  ultimate  pressures  are 
concerned.  It  neglects,  however,  the  very  important  fact 
that  compression  of  the  earth  may  take  place  under  the  load 
and  hence  undue  settlement  occur  in  developing  the  full  re- 
sistance of  the  material. 

The  formula  giving  the  theoretical  resistance  of  the  ma- 
terial to  the  applied  load  is 

l  +  sin0     -|    ' 


p  =  wh 


/ 

I      1  —  sin  <i>   ' 


in  which  w  is  the  weight  of  a  cubic  foot  of  the  material,  h  is 
the  depth  of  the  plane  of  pressure  beneath  the  surface  of  the 
material,  <t>  is  the  angle  of  repose  and  p  is  the  allowable  pres- 
sure. If  w  and  h  be  in  pounds  and  feet  then  p  is  in  pounds 
per  square  foot. 

As   an    example   of   the   application   of   this   formula    we 


might  take   the  pressure  allowable  at  a  depth   of  3  ft.  in   a 
soil    whose   angle    of    repose    is   30   deg.    and    whose    weight 

'1  +  -5   ^  • 


per  cubic  foot  is  90  lbs.,  then  p  =z  90  x  3  J 


il-..    / 


=  2430 


lbs.,  or  about  1J4  tons  per  sq.  ft. 

It  will  be  seen  that  the  depth  to  which  the  foundation 
is  carried  is,  according  to  the  formula,  an  important  con- 
sideration since  the  pressure  varies  directly  therewith.  In 
general  practice,  however,  it  will  be  found  that  it  is  usual 
to  specify  a  certain  bearing  capacity  for  a  given  soil,  no 
mention  being  made  of  the  depth.  The  load  allowed  by  the 
building  by-laws  will  vary  according  to  locality,  the  regu- 
lations usually  stating  a  maximum  load  for  given  kinds  of 
soil  or  requiring  a  certified  test  of  the  actual  bearing  power, 
which  test  must  be  reported  to  the  building  inspector.  The 
allowable  loading  per  square  foot  for  different  soils  is,  as 
has  been  said,  of  a  somewhat  arbitrary  nature,  but  is  usual- 
ly considered  as  being  about  as  follows  (The  values  are 
taken   from   Merriman's   Civil    Engineer's   Pocket    Book): 

Clay — in   thick   beds   always   dry.   6   to   8   tons;    in    thick 
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Fig.  3 


Fig. 


Fig.  6 


Fig.  4 

beds  moderately  dry  4  to  6  tons;  soft,  1  to  U  tons.  Sand- 
dry,  compact  and  well  cemented,  4  to  6  tons;  clear,  dry,  '2 
to  4  tons.     Alluvial  soils,  etc.,  J4  to  1  ton. 

In  regard  to  the  value  of  <l>  used  in  the  theoretical  in- 
vestigation 27  deg.  would  be  a  minimum  value  for  a  firm  soil 
and  45  deg.  might  be  taken  as  a  maximum  value  for  material 
fulfilling  the  conditions  upon  which  the  assumptions  are 
based. 

Footings 

The  allowable  pressure  on  the  material  of  which  the 
foundations  are  composed  is,  of  course,  much  higher  than 
the  above.  For  1:3:6  concrete,  for  instance,  the  crushing 
load  might  run  125  to  150  tons,  and  for  medium  brickwork 
a  safe  load  is  from  5  to  10  tons.  It  is  thus  necessary  to 
distribute  the  load  carried  by  columns  or  walls  over  larger 
areas  than  their  own  cross-section  before  it  is  transmitted 
to  the  soil.  This  is  done  by  widening  the  area  of  the  foot- 
ings by  successive  steps,  until  the  required  bearing  surface 
is  obtained,  or  by  using  a  grillage  of  beams  by  which  the 
concentrated  load   is   gradually   distributed. 

In  Fig.  1  is  shown  the  plan  and  elevation  of  a  stepped 
footing  and  in  Fig.  2  a  plan  and  elevation  of  a  grillage.     In 
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the  stepped  footing  the  widths  and  depths  of  the  steps  must 
be  calculated  considering  the  footing  as  a  beam  subjected  to 
a   uniformly   distributed   load  on   its   under   side. 

In  Fig.  1,  for  instance,  using  a  safe  bearing  of  2  tons 
per  sq.  ft,  the  BM  at  the  section  AB,  considering  a  1-foot 
strip  of  the  wall,  is  4000  x  X  x  X/2  =  2000X''  foot-pounds. 
This  must  be  opposed  by  the  moment  of  resistance  of  the 
section  CB.  The  depth  of  the  course  CB  will  thus  govern  , 
the  width  of  the  step  CD. 

In  a  grillage  of  steel  I-beams  the  calculation  of  the 
developed  stresses  is  somewhat  more  definite.  The  beams 
forming  the  under  grillage  are  calculated  as  double  canti- 
levers carrying  a  uniformly  distributed  load  on  their  under 
side. 

Eccentric  Footings 

Given  the  safe  bearing  power  of  the  soil  it  is  a  com- 
paratively elementary  matter  to  calculate  the  safe  central 
load  that  may  be  applied  to  any  given  foundation.  Should 
the  load  be  not  central,  however,  the  intensity  of  pressure  on 
the  soil  is  not  given  by  dividing  the  total  weight  by  the  bear- 
ing area. 

It  is  somewhat  difficult  to  say  with  exact  precision  just 
what  are  the  reactions  which  take  place  between  the  founda- 
tion and  the  soil  upon  which  it  rests,  but  it  is  quite  evident 
that  since  there  is  stability  the  resultant  of  the  soil  pres- 
sures must  be  axial  with  and  equal  in  magnitude  to,  the 
resultant  of  the  foundation  loads. 

Considering  Figs.  3,  4,  5  and  6,  let  R  be  the  resultant  of 
all  the  resistances  offered  by  the  soil.  Then  R  and  W  must 
be  equal,  opposite  and  in  the  same  straight  line. 

It  is  obvious  that  there  must  be  a  gradual  change  in 
the  intensity  of  pressure  and  it  is  assumed  that  the  change 
is  uniform  (i.e.,  ab  is  a  straight  line).  Let  pa  and  pt  be 
the  intensity  of  pressure  at  A  and  B  respectively  due  to  a 
load  W  applied  as  shown.  In  each  case,  since  ab  is  a 
straight  line 

pa  -j-  pi>  pa  -|-  pi> 

R  = xABz= X  d. 

2  2 

Also  pa  and  pb  must  bear  such  a  relationship  that  R,  the 
resultant  of  all  pressures,  must  always  be  in  line  with  VV 
the  resultant  of  the  applied  loads. 

If'W  be  the  load  per  lineal  foot  of  the  foundations  and 
d  be  the  width  of  the  foundations  in  feet. 

In  Fig.  3  pa  ==  pb  =  W/d. 

In   Fig.   4  there  are  two  equations   to   solve   for  pa  and 
_  P"  -f  Pb 

pb;  these  are  (1)  since  W  =  R  then  x  d  =  \V. 

2 

and  (2)  since  W  and  Rare  concentric 

pa  d  pb  2d  pa  -|-pb  d 

-X-  +  - 


3 


Solving   these  pa  = 


Jn  Fig.  5  if  we  solve  we  will  find  that  pa  =  2 


W 
d 


and  that  pb  =  0. 

If  we  apply  the  same  reasoning  to  Fig.  6  pb  would  be 
a  minus  quantity.  It  is  obvious  that  the  earth  cannot  exert 
tension  on  the  foundation  and  therefore  there  is  a  non-con- 
tinuity at  this  point  and  cases  represented  by  Fig.  7  are 
solved  by  the  assumption  that  as  before  R  =:  W  and  is  con- 
centric with  it,  and  that  the  intensity  of  pressure  varies  from 
a  maximum  to  0,  as  a  minimum,  "x,"  the  width  of  the 
foundation  exerting  pressure,  under  these  assumptions,  must 
in   this  case   satisfy   the   equation  x/3  :=  d/4,  or  x  =  ^d. 


and  the  maximum  intensity  of  pressure  pa  is  given  by  the 
equation 

pa      3 

—  X— d  =  W? 
S      4 

4         2W  8        W 

3d  3d 

If,  then,  W/d  is  the  allowable  intensity  of  pressure  for  a 
given  soil,  the  eccentricity  of  the  loading  would  not  only 
make  an  unequal  loading  on  the  soil  (in  itself  an  extremely 


4. 


(^^ooh 


u 


^7y 


-II- 
f 


s 


Fig.  7 

detrimental  result)  but  would  give  a  maximum  intensity  of 
soil   pressure  2   2/3   greater   than   the   allowable   amount. 

It  would  seem  that  such  results  would  not  obtain  in 
practice.  On  the  contrary,  however,  they  are  responsible 
for  many  of  the  unsightly  settlement  cracks  seen  in  buildings 
and  in  many  cases  the  neglect  of  this  factor  of  eccentricity 
has  led  to  the  total  destruction  of  the  structure. 

One  very  common  occurrence  of  eccentric  loading  is 
the  widening  of  the  foundation  under  a  party  wall  to  obtain 
the  required  area,  entirely  on  one  side  of  the  property  line. 

For  instance,  a  five-storey  concrete  and  brick  wall,  16- 
in.  for  the  first  two  and  13-in.  for  the  balance,  might  weigh 
9,000  pounds  per  lineal  foot  of  wall  and  the  centre  of  the 
applied  loads  lie  7-in.  from  the  outside  face  of  the  wall. 

As  shown  in  Fig.  7,  the  width  of  wall  required  for  a  soil 
bearing  a  load  of  2  tons  per  sq.  ft.  under  a  centrally-placed 
load  of  9,000  pounds  is  2J4  feet  or  30-in.  But  should  such 
a  width  of  footing  be  put  in  the  actual  distribution  of  stress 
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in  this  case  will  extend  over  only  3  x  7  =  21  inches  instead 
of  the  total  width  of  a  30-in.  and  the  maximum  intensity  of 
pressure  will  be  given  by 
p/2  X  21/13  =  9000,  or  p  =  24/21  of  9000  =  5  1/7  tons  per 

sq.  ft. 
In  the  above  not  only  is  there  an  excessive  intensity  of 
pressure  but  since  there  is  such  a  great  variation  in  the  in- 
tensity the  outside  of  the  footing  would  have  a  much  greater 
tendency  to  be  driven  into  the  soil  and  thus  there  would 
occur  an  outward  turning  moment  on  the  wall. 

Constantly  there  are  cases  where  it  is  necessary  to  erect 
structures  such  as  party  walls  and  several  methods  may 
be  adopted  to  provide  suitable  foundations.  All  of  these 
should  look  to  (1)  a  uniform  distribution  of  the  load  to 
the   supporting  soil   and    (2)    that   the   safe   bearing   power 
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of  the  latter  is  not  exceeded.    Two  of  these  methods  might 
be  mentioned — (1)  a  cantilever  footing,  (2)  pile  foundations. 

Cantilever  Footings 

As  the  name  implies,  a  cantilever  footing  carries  the 
load  on  the  end  of  a  lever,  the  upward  thrust  at  the  other 
end  being  suitably  provided  for  and  the  reaction  of  the  ful- 
crum being  carried  to  the  soil  in  such  a  manner  that  the 
safe  bearing  power  will  not  be  exceeded.  The  case  dis- 
cussed in  Fig.  7  might  be  outlined  as  follows,  assuming  that 
the  wall  is  carried  longitudinally  in  bays  of,  say,  16  feet,  and 
concentrated  on  the  end  of  a  cantilever. 

Referring  to  the  diagram  in  Fig.  8  it  will  be  seen  that  if 
the  cantilever  be  15  feet  in  length  and  the  fulcrum  be  a  feet 
from  the  72-ton  load,  then  the  load  on  the  other  end  re- 
quired to  just  balance  the  72  tons  would  be  18  tons  and  thus 
the  load  on  the  fulcrum  would  be  90  tons.  If  the  allowable 
bearing  on  the  soil  beneath  the  footing  is  2  tons  per  sq.  ft. 
we  would  require  45  sq.  ft.  as  the  area  for  the  base  of  the 
supporting  pier.  In  addition  to  the  wall  load  here  provided 
for  there  would  be  other  loads,  such  as  the  floor  load,  the 
live  load  and  the  wind  load,  to  take  into  account.  These 
would  increase  the  load  on  both  ends  of  the  cantilever  and 
thus  the  required  bearing  area  might  be  larger  than  45  feet. 
By  suitable  design,  however,  the  fulcrum  load  may  be  ap- 
plied centrally  and  the  required  area  for  the  footing  obtained 
within  the  property  line. 

Piling  a  soil  increases  its  bearing  power  in  two,  and 
possibly  three,  ways:  (1)  it  tends  to  compact  the  soil;  (2) 
it  transfers  the  load  to  a  much  lower  plane,  so  far  as  the 
soil  is  concerned,  and  hence  applies  the  load  at  a  point 
where  the  allowable  pressure  is  much  higher  than  near  the 
surface;  (3)  there  is  a  very  great  increase  in  the  resistance 
of  the  pile  as  compared  with  the  earth  which  formerly  oc- 
cupied the  same  space,  due  to  the  friction  between  the  sur- 
face of  the  pile  and  the  earth  into  which  it  is  driven.  This 
latter  quantity  is  a  considerable  amount  and  accounts  for 
the  much  higher  pressure  that  piled  ground  will  carry.  The 
pihng  thus  increases  the  value  of  the  allowable  intensity  of 
pressure.  In  the  case  already  cited  in  Fig.  7,  if  we  wish  a 
central  load  the  available  width  for  the  footing  is  14-in.  and 
hence  the  resistance  of  the  soil  must  be  brought  up  to  9000 
X  12/14  =  7714  pounds  per  sq.  ft.,  i.e.,  a  bit  under  4  tons  per 
sq.  ft.  As  in  the  case  of  the  cantilever  footing  this  would  be 
increased  by  the  loads  not  here  considered. 

As  has  been  said,  the  whole  stability  of  any  structure  is 
dependent  in  the  first  place  on  the  efficiency  of  its  founda- 
tions. If  reliable  data  is  not  available,  tests  of  the  bearing 
power  of  the  soil  should  be  carried  out.  Careful  design  re- 
quires not  only  a  maximum  intensity  not  in  excess  of  the  safe 
bearing  power,  so  determined,  but  should  also  insist  on 
uniform  intensity  of  pressure  throughout  the  foundations. 
The  latter  is  as  important  as  the  former,  uneven  settlement 
being  the  cause  of  the  majority  of  foundation  failures.  Too 
often  great  care  is  expended  in  beautifying,  in  fireproofing, 
or  on  some  other  feature  in  design,  and  the  foundations  are 
slapped  in  by  rule-of-thumb  or  by  no  rule  at  all;  but  they 
require  and  should  receive  as  much  careful  design  as  is  given 
to  the  part  above  ground.  Although  out  of  sight  the  founda- 
tions are  certainly  one  of  the  most  important  features  of  the 
structure. 


ture  brick,  but  is  a  licensor  of  manufacturers.  The  kiln  is 
owned  by  the  Bessemer  Limestone  Company,  of  Youngs- 
town,  Ohio,  who  had  a  joint  exhibit  with  the  Dunn  Companj 
at  Montreal.  The  announcement  that  the  Dunn  Wire-Cut- 
Lug  Brick  Company  license  the  manufacture  of  wire-cut-  lug 
brick  has  been  made  repeatedly  in  the  advertising  columns 
of  this  journal  and  we  are  pleased  to  emphasize  the  fact 
editorially. 


Dunn  Wire-Cut-Lug  Brick 

In  our  report  of  the  Montreal  Road  Congress,  published 
in  our  issue  of  May  27,  there  were  a  number  of  erroneous 
statements  concerning  the  Dunn  Wire-Cut-Lug  Brick  Com- 
pany which  call  for  correction.  We  referred  to  this  company 
as  "among  the  most  important  manufacturers  of  paving  brick 
in  the  United  States"  and  as  having  "the  largest  continuous 
kiln  in  the  world,"  whereas  the  company  does  not  manufac- 


An  Important  Terminal  Scheme 

The  province  of  Ontario  is  undertaking  an  important 
development  in  establishing  a  terminal  port  at  Moose  Har- 
bor. One  of  the  features  of  the  scheme  is  a  185-mile  exten- 
sion to  the  Temiskaming  &  Northern  Ontario  Railway  at  a 
cost  of  some  five  million  dollars. 

The  most  advantageous  location  for  the  proposed  terminal 
so  far  as  present  information  goes  is  at  the  mouth  of  the 
Moose  River.  The  distance  from  this  point  to  Toronto  is 
approximately  670  miles.  The  first  definite  information  con- 
cerning the  locality  was  obtained  by  engineering  parties  sent 
out  in  1911,  which  made  a  complete  instrumental  survey  oi 
the  estuary  during  that  season.  It  was  found  that  Moose 
Harbor  provides  an  excellent  site  for  the  creation  of  a  great 
port.  The  estuary  is  perhaps  20  miles  long  and  varies  from 
1}/^  to  3  miles  in  width.  It  is  crowded  with  islands,  and 
through  the  intervening  channels  .there  discharges  a  river, 
which  so  far  as  known,  was  never  smaller  than  the  Ottawa 
River.  The  settlements  and  fields  on  the  islands  have  been 
long  occupied  and  the  fiat-lying  shores  provide  an  ideal  site 
for  a  rail  and  water  terminal. 

The  surveys  of  1911  showed  that  the  river  was  divided 
into  two  great  channels  and  that  the  depth  of  water  in  these 
channels  varied  to  such  an  extent  that  their  improvement 
would  be  expensive.  Further  on,  however,  these  channels 
form  into  one  broad  and  deep  waterway,  bordered  by  very 
extensive  sand  bars.  The  depth  of  water  in  the  main  channel 
varies  at  low  tide  from  15  ft.  to  20  ft.  but  the  fairway  is  cut 
off  from  the  main  bar  by  a  bar  having  a  total  width  of  about 
4  miles  and  a  minimum  depth  of  water  of  6  ft.  Beyond  the 
bar  the  depth  of  water  steadily  increases  until  at  a  short  dis- 
tance out  soundings  are  secured  that  are  satisfactory  for  any 
probable  navigation. 

It  is  not  believed  that  traffic  conditions  will  justify  the 
construction  of  a  channel  .of  more  than  15  ft.  depth  at  low 
water.  The  excavation  of  a  300-ft.  channel  of  this  depth  out 
to  the  bay  should  cost  in  the  neighborhood  of  $600,000.  It  is 
believed  that  in  the  earlier  years  of  its  developinent  no  better 
plans  can  be  made  for  Moose  Harbor  than  those  that  have 
worked  successfully  for  so  long  in  Montreal.  There  is  an 
excellent  site  on  the  north  shore  of  the  estuary,  extending 
from  the  port  of  Rivillon  Freres  to  the  head  of  Sandy  Islands 
for  a  development  on  the  Montreal  principle.  The  channel 
in  front  of  this  shore  is  of  satisfactory  depth  and  the  lands 
behind  it  have  the  proper  contour  for  an  efficient  railway 
yard.  The  cost  of  the  1,000  ft.  of  crib  wharfing  at  this  place 
may  be  estimated  at  approximately  $150,000. 

The  work  that  has  been  done  up  to  date  has  proved  be- 
yond question  that  the  construction  of  a  deep  water  terminal 
at  Moose  Harbor  is  perfectly  feasible,  and  that  it  does  not 
involve  more  than  a  very  moderate  expenditure.  It  may  fur- 
ther be  stated  that  the  exploratory  surveys  for  the  railroad 
extension  from  the  present  terminus  at  Cochrane  to  the  har- 
bor are  so  well  advanced  that  this  portion  of  the  undertaking 
is  known  to  be  a  piece  of  railway  construction  of  the  most 
ordinary  type.  It  is  therefore  probably  only  a  question  of  a 
short  time  before  the  Provincial  authorities  will  take  up  the 
extension  of  this  railway  and  the  construction  of  terminal 
facilities  on  James  Bay. 
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Modern   Refuse   Disposal  Practice  at 

Halifax,   N.S. 


THE  council  of  the  city  of  Halifax,  realizing  the 
danger  and  annoyance  caused  by  the  old  sys- 
tem of  dumping  the  waste  collected  in  the  city, 
instructed  their  engineer,  Mr.  F.  W.  W. 
Doane,  to  prepare  specifications  for  a  modern  disposal 
plant  to  dispose  of  this  waste  in  an  economical  and 
sanitary  way.  These  specifications  were  drawn,  call- 
ing for  a  high  temperature  destructor  capable  of  burn- 
ing to  an  innocuous  inorganic  ash  fifty  tons  in  twenty- 
four  hours  of  the  ashes,  garbage,  combustible  rubbish, 
manure,  carcases  and  night  soil  as  collected. 

The  Griscom-Russell  Company,  of  New  York,  Am- 
erican representatives  of  Messrs.  Hughes  &  Sterling,  of 
I^ondon  and  Liverpool,  prepared  plans  and  specifica- 
tions for  a  Sterling  refuse  destructor  and  Messrs. 
Dongard  Bros.,  of  Halifax,  N.S.,  were  awarded  the 
contract  for  the  construction  of  the  plant  in  accordance 
with  the  plans  submitted.  The  contract  price  for  the 
entire  plant  was  $41,775. 

The  plant  consists  of  a  two-storey  reinforced  con- 
crete building,  absolutely  fireproof  throughout.  Ac- 
cess for  the  collection  wagons  to  the  second  storey  or 
receiving  room  is  by  means  of  a  long  inclined  wooden 
runway.  The  collection  wagons  empty  their  contents 
in  the  receiving  room  into  a  large  steel  storage  hop- 
per, which  is  designed  to  hold  the  collection  for  an 
entire  day.  The  receiving  room  has  two  wagon  doors, 
so  that  when  a  wagon  is  emptied  it  can  pass  through 
the  side  door  to  an  extension  of  the  runway  without 
blocking  the  entrance  of  other  wagons  into  the  receiv- 
ing room. 

Through  doors  in  the  bottom  of  the  receiving 
hopper  the  m.aterial  to  be  burned  falls  into  steel  con- 
tainers, of  which  there  is  one  over  each  furnace  cell. 
The  operator  working  on  the  charging  platform  keeps 
these  containers  filled  and  when  the  foremen  desire, 
one  is  released  and  discharges  its  contents  into  the  fur- 
nace below.  The  releasing  mechanism  may  be  oper- 
ated from  the  charging  platform  or  from  the  furnace 
room  floor.     The  combination  of  this   swinging  con- 


tainer and  quick  opening  furnace  cover  forms  a  simple 
and  satisfactory  method  of  mechanical  charging. 

The  destructor  furnace  consists  of  three  standard 
Sterling  cells  and  a  common  combustion  chamber. 
Each  cell  has  an  ample  drying  hearth.  All  surfaces  ex- 
posed to  the  high  heat  are  protected  by  a  9-in.  wall  of 
fire  brick  blocks.  This  fire  brick  is  of  a  special  grade, 
thoroughly  tested  to  withstand  the  severe  service.  The 
furnaces  are  heavily  stayed  and  reinforced  by  steel  and 
iron  plates,  beams  and  tie  rods.    The  grates  are  of  the 
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Halifax  disposal  plant,  showing  chimney  and  runwav- 

special  Sterling  pattern  surrounded  by  massive  air- 
cooled  castings  which  prevent  injury  to  the  brick  work 
when  stoking  or  clinkering. 

From  the  combustion  chamber  the  gases  pass 
through  a  200  h.p.  Root  water  tube  boiler  and  then 
through  a  steel  tube  regenerator,  where  the  air  for  the 
forced  draught  is  heated.  From  the  regenerator  the 
gases  pass  to  a  115  ft.  radial  brick  chimney  lined  to  the 
top  with  fire  brick. 

A  bypass  connects  the  back  of  the  combustion 
chamber  with  the  regenerator  and  chimney,  so  that  b}' 


Charging  floor.    Front  of  container. 


Rear  of  cells.     Engine  and  fan  for  forced  draft. 
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adjusting  dampers  it  is  possible  to  cut  out  the  boiler 
and  send  all  or  a  portion  of  the  gases  through  the  re- 
generator, the  remainder  passing  to  the  chimney. 

The  bottom  of  the  combustion  chamber  is  a  deep 
sloping  hearth  on  to  which  the  night  soil  is  delivered 
from  a  steel  chute  running  to  a  manhole  in  the  receiv- 
ing room  floor.  The  intense  heat  in  the  combustion 
chamber  soon  evaporates  the  moisture  and  burns  the 
organic  matter  in  the  night  soil  without  the  slightest 
odour,  leaving  an  inoflfensive  mineral  residue. 

The  building  is  thoroughly  ventilated  and  kept  free 
from  smoke  and  dust  by  a  combined  ventilation  and 
forced  draught  system.  An  engine-driven  fan  draws 
the  air  through  steel  ducts  from  the  charging  floor  and 
from  the  front  of  the  furnace,  delivering  the  foul  air 
to  the  regenerator,  where  it  is  heated  by  the  waste 
gases  and  conducted  to  the  ash  pits  under  the  grates. 
The  amount  of  draught  is  regulated  by  a  butterfly 
valve  in  the  hot  air  pipe  line  to  each  cell. 

The  plant  is  lighted  by  electric  generator  and  a 
direct  connected  steam  engine  using  stem  from  the 


Halifax  disposal  plant.    Section  through  buildinfl. 


boiler.  A  number  of  arc  lights  are  placed  on  the  run- 
way and  in  the  yard  and  building  these  being  supple- 
mented by  numerous  incandescent  lamps. 

The  clinker,  as  it  is  drawn  from  the  furnace  cells, 
falls  into  a  large  steel  bucket,  which  runs  on  a  mono- 
rail crane.  This  crane  rail  extends  into  the  yard  wlierc 
the  clinker  is  dumped  and  allowed  to  cool.  A  rotarv 
crusher,  with  screen  and  elevator,  is  installed  to  crush 
the  clinker  for  use  in  sidewalk  slabs,  concrete  work 
and  road  making. 

A  Brown  electric  pyrometer  is  installed  to  record 
the  temperature  in  the  combustion  chamber.  A  Sim- 
mance-Abody  combustion  recorder  is  installed  to  an- 
alyze and  record  the  amount  of  carbon  dioxide  in  the 
gases  of  combustion.  A  Bristol  recording  gauge  make.s 
a  record  of  the  stem  pressure. 

On  official  test,  March  8,  1913,  the  destructor 
burned  at  the  rate  of  seventy  tons  in  twenty-four  hours, 
exceeding  the  guarantee  by  forty  per  cent.  The  ma- 
terial burned  consisted  by  weight  of  75  per  cent,  un- 
screened ashes,  16  per  cent,  wet  food  refuse,  or  gar- 


bage, and  9  per  cent,  combustible  rubbish  and  refuse. 
The  ashes  to  be  burned  were  mostly  from  house  fur- 
naces arid  closed  stores  and  were  very  low  in  calorific 
value.  This  was  shown  by  screening  a  sample,  when 
45  per  cent,  passed  through  a  fine  screen. 

The  average  rate  of  burning  during  the  test  for 
the  three  cells  was  77.7  pounds  the  square  foot  of  grate 
surface  an  hour.  One  cell  burned  at  the  rate  of  89  lbs. 
the  square  foot  of  grate  surface  an  hour. 

The  evaporation  in  the  boiler  was  1.53  lbs.  of  water 
F  &  A  212  deg.  F.  for  each  pound  of  material  burned. 
Thus  258  boiler  horse  power  an  hour  was  being  gen- 
erated.   The  average  boiler  pressure  was  145  lbs. 

The  average  COj  was  9.94  per  cent.  The  average 
temperature  in  the  combustion  chamber  was  1357  deg. 
F.  The  average  interval  between  clinkering  was  92 
minutes.  The  average  time  to  clinker  was  8  min.  The 
operating  crews  consisted  of  three  men  and  one  extra 
helper  during  the  day  shift.  The  specified  wages  were 
30c  and  17c  an  hour.  This  gave  a  labor  cost  of  28c  a 
ton. 

At  another  period  the  residue  from  the  furnaces  was 
carefully  weighed  and  22.8  per  cent,  of  the  material 
burned  was  converted  into  very  hard  vitrified  clinker 
suitable  for  crushing. 

This  work  is  now  being  carried  on  in  Canada  by  the 
Canadian  Griscom-Russell  Company,  Limited,  736  St. 
Paul  Street,  Montreal. 


In  laying  out  construction  work,  lines  are  usually 
strung  between  batter  boards.  Some  contractors  use 
wire  for  the  main  lines  and  find  it  satisfactory.  A  light 
wire,  about  18-ga.,  can  be  used  satisfactorily.  The  only- 
trouble  is  that  the  wire  rusts  and  is  practically  wasted, 
and  some  contractors  might  not  consider  its  use  an 
economy.  On  the  other  hand,  on  lines  of  great  length, 
the  wire  stretches  less  and  can  be  pulled  so  much  more 
taut.  An  ordinary  cord  has  to  be  taken  in  at  night  to 
both  save  it  and  to  prevent  it  from  shrinking  and  .snap- 
ping in  case  of  a  rain.  Wire,  however,  can  be  put  up 
once  and  left  up  until  its  use  for  that  particular  line  is 
past. 


By  keeping  currents  of  several  hundred  amperes 
flowing  continuously  through  water  pipes  which  other- 
wise would  have  been  in  danger  of  freezing,  it  was  pos- 
sible to  continue  construction  work  on  the  hydro-elec- 
tric development  of  the  Cedar  Rapids  Manufacturing 
Company,  near  Quebec,  without  interruption  during 
even  the  coldest  davs  of  the  past  winter.  The  1-in. 
pipes  thus  protected  supplied  water  for  the  steam 
shovels  and  were  laid  above  ground,  as  continuous 
shifting  prevented  them  from  being  buried.  Current 
for  the  pipe  circuits  was  obtained  from  a  bank  of  trans- 
formers stepping  down  from  2.300  to  220  and  1 10  volts. 
The  pine  connections  consisted  of  copper  wires  wound 
around  the  ends  of  the  pipes  and  buried  several  feet  in 
the  earth  to  prevent  the  pipes  from  freezing  below  the 
connections.  When  the  temperature  was  below  zero, 
and  even  as  low  as  — 27  deg.  Fah.,  it  was  found  that 
40  kilowatts  at_220  volts  would  keep  1.500  ft.  of  1-in. 
pipe  from  freezing,  even  with  water  standing  in  it.  A 
1.000  ft.  pipe  required  20  kilowatts  at,  110  v-olts. 


A  concrete  buoy  has  been  constructed  at  Kingston, 
Jamaica,  at  about  one-half  the  cost  of  a  steel  buoy. 
The  bottom  is  made  concave  so  as  to  protect  the  eye- 
bolt  from  the  mooring  chain.  Reinforcing  bars  are 
used,  and  the  total  weight  is  about  five  tons. 
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Concrete    Roads   versus   Foundations 

Use  of  Concrete  as  a  Surface  Material  Under  Horse  and  Automobile 
Traffic  —  Advantages  and   Disadvantages  —  Difficulty    of    Repairing 


By  Major  W. 

F()R  tlie  sake  of  making-  clear  the  statements  to 
follow,  let  it  be  assumed  primarily  that  a  con- 
crete road  is  one  in  which  the  artificial  surfac- 
ing for  the  roadway  is  built  of  a  concrete  com- 
posed of  hydraulic  cement,  sand  and  gravel  or  broken 
stone,  al!  of  predetermined  proportions,  and  is  not 
covered,  or  protected  from  wear,  by  a  carpet  or  coating 
of  appreciable  thickness  of  pitch  and  other  material. 
Then  all  tlKjse  roadways  in  which  a  cement  concrete 
layer  is  covered  by  a  carpet  of  pitchy  material  will 
naturally  fall  together  into  another  class  where  a  "con- 
crete base"  or  "foundation"  supports  a  wearing  sur- 
face composed  of  block  paving,  sheet  or  rock  asphalt, 
bituminous  carpet,  etc.,  and  in  the  consideration  of 
these  instances  of  the  use  of  concrete,  the  concrete 
will  be  referred  to  as  the  "concrete  foundation."  Fur- 
ther, it  should  probably  be  underst(jod  that  in  writing 
the  following  the  author  had  in  mind,  wlien  he  refer- 
red to  a  road  or  streets,  those  public  highways  on 
which  a  considerable  amount  of  animal  drawn  and  of 
hard  tired  traffic  might  be  expected  along  with  motor 
traffic  carried  on  rubber  tires.  In  any  case  where  the 
road  crust  is  not  open  to  use  by  an  appreciable  amount 
of  the  former  traffic,  some  of  the  lemarks  made 
might  have  to  be  considerably  modified. 

The  use  of  concrete  for  both  road  surfaces  and  road 
foundations  is  not  new.  Thirty  or  more  years  ago  the 
concrete  road  (in  the  above  described  sense  of  the 
term)  was  "discovered,"  tried  out  and  abandoned.  It 
was  found  to  possess  certain  inherent  defects  under 
the  then  existing  conditions,  and  these  proved  so  seri- 
ous that  its  economical  use  was  found  to  be  limited  so 
as  to  result  in  the  practical  abandonment  of  this  form 
of  surfacing  for  the  time  being.  With  the  changed 
conditions  nf)W  existing,  the  use  of  concrete  for  road- 
ways has  again  begun.  The  increase  of  traffic  has  de- 
manded strtjnger  roads.  The  reduced  ratio  of  horse- 
drawn  to  total  traffic  has  changed  the  average  char- 
acter of  the  stresses  on  the  surfacing  material.  The 
immense  reduction  in  the  cost  of  hydraulic  cement  and 
the  improvements  in  machinery  for  mixing  and  placing 
the  ct)ncrete  have  aided  the  latter  to  compete  with 
other  road  crusts  in  first  cost  and  also  in  long-run 
costs.  And  it  seems  to  the  writer  that  under  the  chang- 
ed conditions  there  are  at  present  many  cases  where 
existing  circumstances — such,  for  instance,  as  poor 
natural  foundation  for  and  heavy  traffic  on  the  road,  or 
convenience  in  the  supply  of  materials  for  concrete — 
justify  or  even  demand  its  selection  for  at  least  a  part 
of  the  road  crust.  On  the  other  hand,  the  tendency 
of  certain  road  authorities  and  others  to  rush  to  con- 
crete as  a  |)anacea  for  all  road  ills  is  to  iie  deplored  a.^ 
both  irrational  and  extravagant.  In  tiiese  days  the 
great  (iroblem  for  road  authorities  is  the  proper  selec 
tion  of  the  form  of  construction  best  suited  for  the  cir- 
cumstances of  any  particular  case,  and  a  sufficient 
variety  of  surfacings,  including  concrete,  is  now  avail- 
al)le  to  i)ermit  true  ecfinomy  to  be  had  iiy  a  proper 
clioice. 

Of  the  factors  influencing  the  decision  for  or  against 
tile  selection  of  concrete  as  tfie  road  surfacing  may  be 
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considered:  Cost  (first  and  long-run),  Durability,  Ease 
of  Maintenance,  Cleanliness,  Resistance  to  Traction, 
Slipperiness,  Sanitariness,  Acceptability,  l'"avoi"aI)le- 
ness  to  travel. 

Cost — Only  too  frequently  this  consideration  is 
limited  to  first  cost  and  fails  to  include,  as  it  should, 
tile  interest  charges  on  first  cost  and  the  cost  of  main- 
taining the  pavement  in  as  good  condition  as  when  first 
completed  (or  a  depreciation  charge)  in  order  that  a 
fair  comparison  may  be  drawn.  Concrete  can  never 
be  as  low  in  first-cost  as  macadam  under  tiie  same  con- 
ditions because  of  the  introduction  into  liie  former  of 
cement  for  which  an  additional  cost  has  to  be  met. 
Ordinarily,  though,  competition  may  be  had — often 
successfully — by  a  proper  assumption  that  a  less  thick- 
ness of  concrete  will  be  as  strong  as  the  macadam  to 
be  prescribed,  and  further,  that  it  is  frequently  possi- 
])le  to  use  in  the  concrete  a  local  material  for  the  ag- 
gregate which  may  be  secured  at  a  smaller  cost  than 
necessary  for  a  proper  stone  for  the  macadam.  A 
local  granite  may  make  an  excellent  concrete  when  it 
would  prove  entirely  unsatisfactory,  because  of  its 
lack  of  binding  qualities,  for  macadam,  and  if  macadam 
were  to  be  l)uilt,  tiie  cost  of  importing  a  suitable  stone 
might  offset  the  additional  cost  of  making  concrete 
from  the  local  granite. 

In  the  same  way,  where  small,  sandy  gravel  is 
])lentiful  in  a  locality  and  good  stone  for  broken  stone 
macadam  is  required  to  be  imported  at  a  considerable 
expense,  frequently  gravel  concrete  roads  or  gravel 
concrete  foundations  carrying  a  bituminous  surface 
will  be  found  to  be  the  economical  solution. 

Contrary  t(;  the  arguments  of  many  of  the  advo- 
cates of  concrete  roads,  a  concrete  surfacing  is  not  per- 
manent in  the  sense  that  it  will  last  indefinitely  with- 
out repair.  It  is  unfortunate  that  in  the  advocacy  of 
modern  road  improvement  the  use  of  this  word  "per- 
manent" has  been  so  indiscriminate.  No  road  surface 
is  permanent.  .All  require  repairs  from  time  to  time 
if  they  are  to  be  kept  continuously  in  good  condition, 
and  the  use  of  the  word  "permanent"  in  the  arguments 
iov  better  roads  has  been  deceptive.  Its  abuse  has 
])roduced  disappointment,  frequently  a  reaction  against 
the  movement,  and  often  extravagance  in  later  expen- 
ditures. It  is  questionable  whether  or  not  the  cement 
manufacturers  themselves,  to  whom  many  of  the  argu- 
ments for  concrete  roads  may  be  traced^  are  working 
for  their  best  interests  in  the  end  by  their  reference  to 
concrete  as  "a  permanent  road"  surfacing. 

MAINTENANCE  AND  REPAIRS 

Concrete  roads,  in  addition  to  the  interest  charges 
to  ))e  figured  in  their  long-run  cost,  require  continuous 
ex|)ense  for  maintenance  and  repair.  Except  possibly 
in  those  cases  where  a  curb  adjoins  the  edges  of  the 
concrete  roadway,  the  shoulders  (even  if  the  concrete 
itself  does  tu)t)  begin  to  need  maintenance  the  day 
after  the  completion  of  the  roadway.  The  usual  sud- 
den transition  from  the  rigid  concrete  to  the  softer 
shoulder  material  produces,  under  the  first  lieavv  vehi 
cle  that  in  passing  turns  out  and  off  the  concrete,  a  de- 
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pression  or  rut  along  the  edge  of  the  concrete.  'J'his 
depression  or  rut  is  a  vuhierable  spot  in  the  armored 
■  road  and  must  be  immediately  protected,  by  repair, 
against  serious  C(jnsequences  from  the  entrance  of 
water  or  from  material  damage  to  the  edge  of  the  coti- 
crete  itself.  These  points  of  weakness,  which  also  are 
likely  to  occur  between  the  earth  shoulders  and  any 
road  surfacing,  are,  in  the  case  of  concrete  roads,  more 
frequent  and  of  greater  extent,  because  of  the  greater 
difference  in  rigidity  between  an  earth  shoulder  and 
the  concrete  than  between  the  same  kind  of  shoulder 
and  a  gravel  road  for  instance.  VVhiie  the  shoulder 
maintenance  may  not  be  a  part  of  the  maintenance 
charges  for  the  concrete  itself,  it  certainly  is  a  part 
of  the  road  maintenance,  especially  where,  in  order  to 
keep  the  first  cost  down,  the  concrete  surface  has  been 
built  too  narrow  in  width  to  carry  on  it  all  the  traffic, 
and  a  considerable  portion  of  the  latter  constantly 
turns  out  onto  the  shoulders.  Certain  rcjad  authori- 
ties have  seemed  frequently  to  neglect,  in  deciding 
widths  or  character  of  surface  to  be  built,  a  proper  con- 
sideration of  the  comparison  between  shoulder  main- 
tenance costs  and  interest  charges  plus  surfacing  main- 
tenance costs,  with  the  results  of  dissatisfaction  to  the 
road  user  and  excessive  costs  in  the  end  to  the  contri- 
butors. 

The  concrete  surfacing  itself  will,  after  a  period  de- 
pendent of  course  on  local  C(jnditions,  require  repairs, 
and  it  is  an  inherent  difficulty  of  concrete  that  repairs 
to  it  are  not  easily  made.  This  fact  was  one  of  the 
main  reasons  for  the  abandonment  of  the  earlier  eflforts 
to  use  concrete' for  road  surfaces.  While  these  repairs 
may  seem  in  some  respects  relatively  slight,  the  ex- 
pense for  them  will  be  inversely  large. 

Reliable  figures  of  cost  for  maintenance  of  concrete 
roads  are  not  as  yet  at  hand,  but  the  foregoing  may 
serve  to  indicate,  from  the  point  of  view  of  cost,  the 
factors  to  be  considered  in  this  connection  and  the 
])oints  of  weakness  in  some  of  the  arguments  that  have 
l)een  advanced  for  the  more  general  adojJtion  of  con- 
crete road  surfaces. 

EASE  AND  INFREQUENCY  OF  REPAIR 

Reference  has  been  made  to  the  fact  that  concrete  is 
not  easy  to  repair.  The  frequency  of  repair  may  de- 
pend largely  on  local  conditions,  but  it  is  also  affected 
by  certain  peculiarities  of  any  concrete.  The  mixing 
together  of  four  different  materials  and  the  placing  of 
the  resulting  mass  in  the  roadway  give  many  oppor- 
tunities for  irregularities  to  occur.  A  most  desirable 
feature  of  any  road  surface  is  an  ability  to  wear  uni- 
formly, and  this  is  frequently,  if  not  generally,  more 
desirable  than  a  less  uniform,  even  if  slower,  rate  of 
wear.  The  difficulties  in  the  way  of  the  necessary  high 
degree  of  uniformity  in  cement  concrete  for  road  sur- 
faces are  apparent  when  it  is  recognized  that  few- 
sources  of  broken  stone  deliver  a  uniform  product ;  that 
there  is  frequently  considerable  variation  in  the  ledgt 
or  quarry  itself;  that  there  often  is  variation,  even  be- 
tween the  products  of  different  days,  from  the  crusher 
and  screens,  and  that  segregatiim  of  the  smaller  from 
the  larger  sizes  generally  occurs  in  loading,  shipping 
and  handling  this  product.  The  same  may  be  said  as 
regards  the  sand  in  many  cases.  The  quantity  of  water 
present  in  the  mixture  is  frequently  more  or  less  irre- 
gular and  segregation  and  other  causes  for  non-uni- 
formity generally  arise  during  the  mixing  and  placing 
of  the  concrete.  .Ml  these  contribute  to  the  presence 
.so  generally  noted  in  concrete  road  surfaces  of  spot.-^ 


of  unequal  abilities  to  resist  wear  and  to  the  conse- 
quently resulting  holes  so  difficult  of  proper  repair, 
which  form  one  of  the  main  obections  to  this  type  of 
pavement. 

it  might  be  .said  here  that,  while  proper  supervision 
does  reduce  to  some  extent  the  lack  of  homogeneity  in 
results,  certain  inherent  irregularities  can  be  reduced 
only  by  mechanical  means  while  certain  others  seem  in- 
evitable. l*"or  instance  the  natural  irregularity  in  |)osi- 
tion  of  the  stone  in  the  surface  of  the  placed  concrete 
may  be  reduced  to  a  considerable  extent  by  rolling  so 
that,  just  as  in  good  broken-stone  macadam  the  major- 
ity of  the  larger  pieces  of  stone  in  the  surface  will  lie 
with  a  face  exposed  to  subsequent  wear  instead  of  an 
edge,  as  is  found  in  most  ca.ses  of  insufficiently  rolled 
macadam.  Harrowing  a  layer  of  broken  .stone  will  re- 
sult in  greater  uniformity  as  to  size  of  the  pieces  oi 
stone  in  the  surface.  Hence  there  seems  to  be  good 
ground  for  some  of  the  claims  of  the  advocates  of  a 
concrete  road  surface  formed  by  grouting  the  broken 
stone  spread  and  rolled  in  place  such  as  in  the  Hassani 
pavement,  l-'urtiier,  the  mechanical  bond  tiuis  secured 
between  the  stone  i>articles  is  worth  ccjiisidering  as  an 
additional  factor  for  strength  and  durability. 

Concrete  is  not  easily  repaired  so  as  to  be  satisfac- 
tory. In  the  first  place,  the  difficulty  of  remedying  a 
slight  depression  worn  into  the  surface  under  traffic 
generally  leads  to  letting  such  a  defect  increase  to  ma- 
terial dimensions  before  attempting  its  repair,  which  is 
of  course  objectionable.  To  repair  any  depression  with 
any  degree  of  satisfaction  it  has  been  found  necessary 
that  the  dei)th  of  the  hole  be,  or  be  made,  sufficient  to 
provide  space  for  placing  in  it  aggregate  of  the  same 
size  as  that  which  forms  the  adjoining  surfaces  and 
flush  with  them.  Also  it  is  neces.sary  that  the  new  con- 
crete be  of  uniform  thickness,  not  tapering  oft'  at  the 
edges.  This  means  that  for  the  proper  repair  of  a  hole 
the  old  concrete  must  be  more  or  less  cut  away — a 
rather  expensive  proceeding.  Even  then  if  a  good  bond 
— a  difficult  matter  frequently — is  not  secured  between 
the  new  and  the  old  concrete,  the  joints  in  the  surface 
-soon  become  objectionable.  When  the  ordinary  con- 
crete road  surface  begins  to  need  repair,  it  is  practically 
only  a  question  of  a  short  time  when  the  concrete  sur 
facing  will  have  to  be  abandoned  as  such  and  turned 
into  a  concrete  foundation  because  of  the  difficulties  ol 
repairing  the  concrete  so  as  to  leave  it  sati.sifactory  a.^ 
a  road  surface. 

If  a  concrete  road  is  built  of  gravel,  notwithstand- 
ing that  the  average  strength  of  gravel  concrete  is 
greater  than  with  broken  stone  concrete,  the  lack  of 
mechanical  bond  obtainable  from  the  rounded  stones  in 
the  surface  renders  the  latter  particularly  su.sceptible 
to  damage  by  the  shod  feet  of  draught  animals.  J  he 
blow  of  a  horse  shoe  may  break  the  cementing  mor- 
tar around  a  stone  and  the  pushing  or  twisting  of  the 
foot  may  then  easily  dislodge  the  stone  from  its  place. 
Of  course,  the  adjoining  stones  are  then  more  easily 
dislodged  and  the  hole  in  the  surface  grows  rapidiy 
and  needs  repair. 

The  difficulties  of  proper  repair  are  so  well  recog- 
nized that  many  engineers  are  now  recommending 
such  work  to  be  done  with  bituminous  concrete  in- 
stead of  cement  concrete,  but  of  course  this  is  only  a 
step  toward  the  ultimate  transformation  of  the  con- 
crete road  (surface)  into  a  concrete  foundation. 

.\gain.  it  seems  pretty  generally  agreed  that  con- 
crete roads  are  liable  to  objectionable  cracking  under 
the  influence  of  changes   in  temperature  and   in   the 
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conditions  regarding  moisture  present.  After  oeing 
placed,  the  wet  concrete  shrinks  considerably  ni  set- 
ting and  drying,  and  this  change  of  volume  produces 
cracks  in  the  surface.  These  cracks  form  points  of 
weakness  and  foci  of  deterioration  more  or  less  seri- 
ous, according  to  their  distribution  and  concentration. 
The  effort  is  usually  made  to  concentrate  them  in 
regularly  occurring  joints,  and  these  joints  are  pre- 
determinedly  built  in  place  with  cumbersome  iron  or 
steel  plates  which  themselves  are  objectionable  to 
traffic.  These  expansion  joints  increase  in  obnoxious- 
ness  as  the  road  gets  older  and  wears  down,  and 
ultimately,  in  order  to  relieve  this  feature,  if  f(jr  no 
other  reason,  the  coating  of  the  whole  road  with  a  bi- 
tuminous or  other  surface  or  pavement  is  necessary. 
If  these  expansion  joints  are  not  provided  in  the  hrst 
place,  the  concrete  road  surface  develops  cracks  irreg- 
ularly under  alternate  wetness  and  dryness  or  heat 
and  cold,  and  these  cracks  break  away  on  their  edge-; 
and  ultimately  develop  into  objectionable  places  m  the 
surface.  Apparently  the  only  remedy  then  is  to  cover 
the  entire  surface  with  a  carpet  or  pavement.  The 
concrete  road  then  becomes  a  concrete  foundation, 
and  if  it  can  be  foreseen  that  such  an  end  is  probably 
to  result  within  a  limited  time  the  writer  believes  that 
reasons  of  economy  demand  its  careful  consideration 
before  reaching  a  decision  to  attempt  the  concrete 
road  construction  in  the  first  place. 

Ease  of  Maintenance. — Special  machinery  is  not  re- 
quired for  maintaining  concrete  roads,  and  in  this  re- 
spect they  may  have  an  advantage  over  such  pave- 
ments as  bituminous  concrete  and  sheet  asphalt. 
Heaters,  mixers  and  unusual  tools  are  not  required, 
nor  even  steam  rollers  for  at  least  any  but  the  largest 
jobs. 

Cleanliness. — Concrete  pavements  are  fairly  easily 
kept  reasonably  clean.  They  are  perhaps  less  sus- 
ceptible of  dustlessness  and  thorough  cleanliness  than 
is  an  asphalt  surface  or  the  best  brick  pavement;  bul, 
on  the  other  hand,  they  are  more  so  than  macadam  or 
even  the  ordinary  good  stone  block  pavement. 

Resistance  to  Traction. — This  is  extraordinarily  low 
in  the  cases  of  concrete  pavements,  and  few  pave- 
ments go  ahedd  of  them  on  this  point. 

Slipperiness. — Concrete  pavements  are  generally 
more  slippery  than  macadam  and  stone-block  pave- 
ments (except  in  those  cases  of  the  latter  where  the 
joints  are  filled  with  cement  mortar)  but  less  so  than 
wood,  asphalt,  bituminous  pavements  generally  and 
well  laid  brick  pavements. 

Sanitariness. — Concrete  pavements  are  slightly  less 
equal  in  this  respect  to  the  best  laid  brick,  and  are 
sanitary  than  bituminous  surfaces  and  pavements ;  are 
more  sanitary  than  stone  block  pavements  or  macadam. 

Acceptability — i.e.,  the  bases  of  personal  or  local 
preferences  and  of  aesthetic  consideration  and  of  noise- 
lessness.  As  before  referred  to,  the  writer  is  aware 
that  at  present  there  exists  in  many  minds  a  prejudice 
more  or  less  strong  toward  the  selection  of  concrete 
for  the  road  surface,  regardless  of  facts.  That  the 
propriety  of  this  state  of  aflfairs  may  sometimes  be 
successfully  questioned  he  has  attempted  to  show.  As 
to  aesthetic  considerations  it  may  be  noted  that  the 
glaring  effect  of  the  mortar  in  the  concrete  is  fre- 
quently objectionable,  even  when  dark-colored  stone 
are  used  for  the  aggregate.  On  the  other  hand,  a  light 
color  of  the  concrete  may  be  beneficial  for  unlighted 
roads  through  woods,  especially  where  there  is  much 


travel  at  night.  As  to  noiselessness,  concrete  pave- 
ments offer  slight  objections  on  this  account.  They 
are  productive  of  more  noise  than  bituminous  surfaces 
and  pavements  or  macadam  but  of  less  tiian  brick  or 
stone  blocks. 

Favorableness  to  Travel. — Concrete  pavements  are 
somewhat  less  favcjrable  to  travel  than  macadam  or 
bituminous  surfaces  and  pavements  and  more  favorable 
than  stone  blocks  or  bricks  in  that  their  surface  rigid- 
ity lies  between  the  two  types  mentioned.  An  ex- 
tremely rigid  inelastic  surface  is  objectionable  to  pas- 
sengers over  it  even  when  the  vehicular  devices  for 
lessening  the  inevitable  shocks  are  of  the  highest  effici- 
ency. Animals  naturally  prefer  the  softer  materials 
on  which  to  tread,  especially  when  unaccustomed  to 
metalled  or  paved  roads.  As  the  proportion  of  sur- 
faced to  unsurfaced  roads  increases,  the  latter  objec- 
tion to  concrete  is  somewhat  reduced.  Complaints  have 
reached  the  writer  from  motorists  using  newly-com- 
pleted stretches  of  concrete  roads  that  an  unpleasant 
vibration  was  noticeable  to  the  passengers  in  going 
over  such  roads,  and  it  seems  probable  from  the  des- 
cription and  the  writer's  own  experiences  that  such 
vibration  was  due  to  minor  unevennesses  in  the  sur- 
face, unnoticeable  to  the  eye  or  at  low  speeds.  If  the 
speed  be  high  enough,  this  vibration  can  be  detected 
on  the  best  concrete  roads,  though  i*  seems  imper- 
ceptible on  macadam  or  on  good  bituminous  surfaces 
and  pavements. 

Those  who  lean  toward  concrete  roads  (using  the 
term  as  perhaps  it  is  more  loosely  and  generally  now 
applied)  may  attempt  to  meet  the  objections  offered 
above  by  the  writer  to  concrete  roads  under  his  defi- 
nition of  the  term  by  suggesting,  as  is  frequently  done, 
that  the  removal  of  nearly  all  grounds  for  objection 
and  a  considerable  strengthening  of  the  arguments  for 
the  more  general  use  of  concrete  for  roadways  may  be 
had  by  providing  a  bituminous  surface  on  the  concrete. 

Now  this  point  is  the  rock  on  which  it  appears  that 
so  many  commanders  of  the  good  ship  Economy  and 
I'lfificiency  have  come  to  grief.  If  the  concrete  layer  is 
finally  to  be  treated  as  a  foundation,  why  go  to  the 
extra  expense  necessary  for  even  fairly  successful  use 
of  it  as  a  surfacing?  Why  make  it  a  1 :2:4  mixture  if 
a  1  :3  :6  has  been  so  often  satisfactory  ?  Why  pay  for 
floating  and  otherwise  finishing  its  surface  if  this  can 
be  just  as  well  avoided  by  finally  surfacing  with  a  bi- 
tuminous material?  Why  bother  with  and  pay  for  un- 
necessary expansion  joints?  Foundations  seldom 
ha\e  required  them. 

The  reasons  for  separating  the  consideration,  ac- 
cording to  the  definition  proposed  at  the  beginning  by 
the  writer,  he  hopes  may  now  be  apparent.  After  all, 
when  a  concrete  layer  is  to  be  covered  by  a  bitumin- 
ous carpet  or  by  a  block  pavement,  are  not  the  con- 
siderations regarding  the  concrete  those  old  ones  of 
sufficient  thickness  and  strength  to  enable  it  to  per- 
form its  purposes,  of  its  composition  with  gravel  or 
broken  stone  as  may  be  desirable  for  economy  in  first 
cost,  and  generally  for  a  road  surface?  And  then,  as 
regards  the  surfacing  layer,  are  they  not  the  same  old 
ones  of  character,  of  thickness,  of  composition,  all  to 
fit  best  the  local  conditions? 

There  certainly  is  room  in  the  practice  of  highway 
engineering  for  the  better  and  more  scientific  selection 
of  road  crusts.  Many  are  doubtless  familiar  with  in- 
stances of  good  pavements  that  have  satisfactorily  sur- 
vived many  years  on  a  cheap  gravel  or  sand  founda- 
tion  with   only   reasonable   charges    for    maintenance. 
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and  as  familiar  witii  other  cases  where  economy  would 
evidently  have  been  had  from  the  installation  of  a  con- 
crete foundation  in  the  first  place.  It  really  seems  to 
the  writer  that  the  far  larger  part  of  the  consideraticjn 
concerning  concrete  roads  (using  tlie  term  in  its  Ijroad- 
est,  and  perhaps  at  present  more  general,  sensed  is 
composed  of  two  mam  parts;  hrst,  as  to  the  advisa- 
bility of  providing  a  concrete  foundation  for  the  sur- 
facing ;  and,  second,  the  determinati(jn  of  the  charac 
ter,  composition  and  thickness  of  the  latter. 

If  highway  engineers  will  but  regard  the  facts  in 
the  matter  calmly  and  conservatively,  the  writer  feels 
thai  time  and  money  will  be  saved  and  that  their  repu- 
tation as  engineers  will  be  enhanced. 


Salt  Water  Said  to  Preserve  Wood  Piles 

IN  replacing  a  railroad  trestle  recently  burned  along 
the  north  shore  of  Great  Salt  Lake,  engineers 
have  just  found  that  the  piles  are  still  perfectly 
sound  after  43  years  of  service.  Looking  for  the 
cause,  since  these  were  only  of  local  pine  and  lir,  they 
found  the  timbers  impregnated  throughout  with  salt 
from  the  lake.  At  another  point  on  the  lake,  18-incli 
piles,  set  29  years,  are  similarly  preserved  with  salt, 
which  has  penetrated  to  their  very  centre.  Timbers  in 
the  Southern  Pacific  trestles  across  Salt  Lake,  placed 
in  1902,  appeared  to  be  as  good  as  on  the  day  when 
the  piles  were  driven.  They  have  been  preserved  well 
above  the  water  line  by  the  salt  dashed  onto  them  by 
the  waves,  a  fact  apparently  anticipated  by  the  engi- 
neers who  built  the  trestles.  It  is  pointed  out  that  the 
reason  why  the  waters  of  Salt  Lake  act  as  a  strong  pre- 
servative, as  distinguished  from  ocean  waters,  is  be- 
cause the  lake  water  is  so  much  more  salty — being 
practically  a  saturate  solution.  Preservation  with  salt 
is  of  no  use  in  ocean  piling  against  the  attacks  of  tere- 
does  and  other  marine  borers.  Experts  in  the  forest 
service  who  have  been  investigating  the  preservative 
treatment  of  timber  ofifer  the  suggestion  that  ties  and 
poles  which  have  been  immersed  for  some  time  in  tlie 
waters  of  the  lake  ought  to  be  impervious  to  decay  if 
the  salt  is  not  leached  out  by  the  action  of  the  elements. 
It  has  been  suggested  that  this  can  be  guarded  against, 
for  example,  by  painting  the  butt  of  the  pole  with  a  coat 
of  creosote  which  will  keep  out  the  moisture  and  keej) 
in  the  salt. 


A  Feat  in  Bridge  Construction 

A  notable  engineering  feat  has  been  performed  at 
Sibley,  Mo.,  by  the  Atchison,  Topeka,  and  Santa  l-e 
Railway,  which  has  built  a  new  bridge  over  the  Mi.s- 
souri  on  the  piers  of  an  old  one,  and  has  worked  the 
trains  over  the  old  and  the  new  bridge  without  the  de- 
lay of  a  single  minute  to  traffic.  The  old  Sibley  bridge, 
built  in  1884,  was  then  thought  capable  of  carrying  the 
heaviest  trains  that  could  ever  be  used,  but  in  twenty- 
five  years  its  capacity  was  outgrown,  and  in  thirty 
years  some  of  the  trains  and  locomotives  became  too 
heavy  to  pass,  over  it  with  safety.  The  old  bridge  con- 
sisted of  one  80  ft.  deck  girder,  one  deck  truss  197.3  ft. 
long,  three  through  trusses  each  3%  ft.  long,  one  deck 
truss  247.5  ft.  long,  two  deck  trusses  172.5  ft.  long, 
twenty-one  viaduct  spans  each  60  ft.  long,  one  deck 
girder  75  ft.  long,  one  deck  girder  20  ft.  long,  and 
twenty-one  viaduct  spans  each  30  ft.  long,  making  a 
total  length  of  4,043  ft.  Its  weight  was  3.566  tons,  or 
7,132,000  lb.  The  length  of  the  spans  and  trusses  of 
the  new  bridge  is  practically  the  same  except  at  the 


south  end,  where  a  new  pier  was  built  between  the  first 
and  second  piers,  and  two  girders  of  100  ft.  each  put 
in.  The  steel  viaduct  approach  is  2,000  ft.  long,  the 
total  length  of  the  new  bridge  is  4,060  ft.,  and  the 
weight  is  9,953  tons,  nearly  three  times  as  great  as  that 
of  the  old  structure.  All  the  piers  were  enlarged  to 
support  the  increased  weight  of  the  structure  by  encas- 
ing them  in  wooden  forms  which  were  then  filled  with 
concrete,  steel  reinforcing  being  employed  to  bind  the 
concrete  to  the  old  piers. 


Before  a  job  is  settled  it  is  important  that  executive 
organization  for  the  work  should  be  well  considered. 
.\  change  in  superintendents  while  the  job  is  under  way 
makes  for  unsatisfactory  conditions,  higher  labor  cost 
and  inefficiency  in  general. 


Concrete  reflectors  are  to  be  used  in  the  I(ick  cham- 
bers of  the  Pedro  Miguel  Lock  of  the  Panama  Canal  in 
preference  to  enamel'.ed  steel  reflectors,  the  choice  be- 
ing determined  by  the  lower  price  of  the  former,  by  the 
more  suitable  light  distribution  effected,  and  by  the  re- 
stricted headro(jm  which  prevents  the  use  of  projecting 
fittings.  The  reflecting  surfaces  are  of  white  enamelled 
concrete,  and  for  overhead  use  four-sided  reflectors  are 
adopted,  while  in  walls  a  single  plane  inclined  surface 
is  employed.  In  side  wall  illumination  the  concrete  re- 
flector is  grouted  into  a  wall  recess,  leaving  a  front 
shade  with  a  semi-circular  opening  at  the  bottom, 
which  permits  outward  reflection  of  light,  while  pre- 
venting glare  due  to  direct  vision  of  the  lamps. 


To  lessen  the  delay  incurred  in  drying  during  the 
painting  and  repainting  of  rolling  stock,  which  adds  to 
the  working  expenses  through  vehicles  standing  idle, 
the  Pennsylvania  Railway  have  adopted  what  is  called 
a  paint  oven.  This  is  a  double-skinned  steel  structure 
of  the  shape,  but  somewhat  larger,  of  the  largest  vehi- 
cle on  the  line,  and  with  one  end  opening.  Into  this 
the  freshly  painted  car  is  run.  the  space  between  the 
two  skins  being  heated  by  steam  up  to  a  temperature 
of  2.30  deg.  Fah.  There  are  upwards  of  2.000  square 
feet  of  heating  surface,  and  it  is  stated  that  not  only 
is  there  much  time  saved,  but  the  paint  so  treated  ex- 
hibits an  improved  finish,  ft  is  obvious  tiiat  modifica- 
tions of  such  a  system  might  be  applied  to  many  paint- 
ed surfaces  other  than  those  of  rolling  stock. 


In  a  recent  address  to  the  Manchester  section  of  the 
Institution  of  l^lectrical  Engineers.  Professor  E.  \V. 
-Marchant  reviewed  the  fields  of  employment  open  to 
the  electrical  engineer  and  the  financial  prospects 
which  they  afford.  In  his  opinion  electrical  engineer^ 
are,  as  a  rule,  .sadly  underpaid,  and  as  a  result  the  in- 
dustry is  failing  to  attract  the  best  men.  One  cause  of 
this  condition  of  affairs  is  to  be  found  in  the  very  large 
supply  of  capable  and  skilled  men  carried  by  e\erv 
works  of  any  size,  and  the  coni|)arative  difficultv  of  an 
engineer,  whether  electrical  or  mechanical,  in  climbing 
out  of  his  field  into  another  which  offers  better  pros- 
pects. Setting  up  for  himself  means  consulting,  egency 
work,  or  starting  a  works.  Consulting  is  attractive  in 
itself,  but  for  well-known  reasons  offers  scope  in  a 
limited  number  of  cases  only ;  agency  work  is  obvious- 
ly limited,  but  not  without  some  plums ;  whilst  the  set- 
ting up  of  a  works  is  impossible  to  most  for  lack  of 
capital.  Thus  there  is  a  tremendous  competition  of 
fairly  capable  men  for  all  posts  above  a  mechanic's 
wage,  and  employers,  who  usually  look  at  tlic  i)rice  of  a 
man  rather  than  his  value,  buy  iii  the  cheapest  market. 
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Self-Purification  and  Care  of  Water  Stored  for 

Public  Supply  Purposes 


t  1"^^' '-  advantages  of  the  reservoir  storage  of  water 
I  are  man^-  and  the  disadvantages  are  few.  For- 
M-  nierly  the  expression  "stagnant  water"  carried 
with  it  many  ill-defined  fears.  It  is  now  weli 
i<iiown  that  still  water  rather  than  running  water  puri- 
fies itself  the  better.  The  greater  the  velocity  of  a 
stream  the  sooner  is  its  pollution  delivered  to  the  con- 
sumer. Much  more  depends,  flierefore,  upon  the  time 
of  How  than  upon  the  distance  traversed  between  the 
point  at  which  withdrawal  of  water  is  made.  The  fol- 
lowing discussion  of  the  self-purification  of  .stored 
waters  and  the  care  of  such  waters  when  intended  for 
j)u]jlic  use  is  abstracted  by  Engineering  and  Contract- 
ing from  an  address  by  Dr.  Wm.  P.  Mason,  professor 
of  chemistry  at  the  Rens.selaer  Polytechnic  Institute, 
before  the  Frankhn  Institute.  Under  the  heading  of 
the  care  of  stored  waters  the  use  of  copper  sulphate 
for  the  removal  of  algal  growths  is  discussed  and  data 
on  the  amount  of  the  material  needed  and  the  amount 
which  can  be  safely  used  are  given.  The  portion  of 
Dr.  Mason's  paper  which  relates  to  the  patrol  of  water- 
sheds is  omitted  from  this  abstract. 

Stagnation  has  its  disadvantages,  of  course.  In- 
crease in  color  naturally  follows  if  water  be  permitted 
long  to  remain  in  contact  with  a  muddy  bottom  loaded 
with  soluble  extractive  matters.  Not  only  is  damage 
to  the  water's  physical  appearance  a  result  of  such  con- 
tact, but  the  material  passing  into  solution  is  likely  to 
furnish  abundant  food  for  those  minute  forms  of  life 
yviiich  carry  objectionable'  tastes  and  smells  to  many 
public  waters. 

One  condition  of  "standing  water,"  namely,  that  of 
being  overstocked  with  vegetable  growths,  is  practical- 
ly the  only  one  toward  which  objection  can  point  when 
considering  the  pros  and  cons  of  reservoir  storage. 

The  word  "vegetable"  is  here  to  be  taken  in  its 
bi'oad  sense,  as  it  should  include  not  only  those 
growths  which  would  be  recognized  by  the  ]3ublic  at 
large,  but  also  those  of  the  minute  world  as  well,  which 
latter  constitute  one  branch  of  that  lake  life  known  as 
"plankton." 

As  an  instance  of  excessive  overgrowth,  a  small  lake 
could  be  named  which  is  so  loaded  with  dense  vegeta- 
tion that  decay  gets  ahead  of  new  growth,  and  the  use 
of  its  water  is  productive  of  temporary  diarrhoea.  It  is 
a  stained  water,  but  its  color  is  not  to  be  considered 
as  a  measure  of  its  objectionable  qualities  for  tal)lc 
use,  as  many  waters  of  much  darker  tint  arc  of  excel- 
lent quality  for  such  purpose.  Color  and  fitness  fm- 
drinking  bear  no  relation  to  each  other. 

It  is  true  that  colorless  waters  are  now  demanded 
l)y  the  people,  and  "meadow  teas"  are  growing  in  dis- 
favor, but  that  change  in  public  opinion  is  of  recent 
date  and  is  not  based  upon  established  hygienic 
grounds. 

The  deepening  in  color  oi  the  lower  layers  of  a 
water  stored  upon  an  unclean  bottom  ;  the  encoin-age- 
nient  of  growths  of  small  organisms  producing  taste 
and.  smell  by  reason  of  an  accumulation  of  extracted 
food  suitable  for  their  development;  and  a  deficiency 
is  dissolved  oxygen  in  the  bottom  levels,  constitute 
the  sum  of  objections  that  can  be  raised  to  the  im- 
]>oUnding  of  water,  and  they  are  nuich  more  than  bal- 


anced by  the  advantages  that  accrue  from  such  storage. 

The  pollution  from  shore  drainage  that  reaches  a 
reservoir  water  is  likely  to  be  naturally  much  smaller 
in  quantity  than  that  received  by  a  flowing  stream; 
nevertheless,  very  serious  pollution  may  occur  in  con- 
centrated form,  even  when  the  efiforts  of  the  caretaker 
are  the  most  earnest.  Thus,  the  writer  has  seen  numer- 
ous loads  of  stable  manure  spread  upon  the  very  steep' 
banks  of  a  small,  cup-shaped  distributing  reservoir. 
The  intention  in  this  case  was  good,  and  much  pride 
was  taken  in  the  fine  lawns  of  the  waterworks  park, 
but  a  better  choice  of  fertilizer  could  have  been  made 
for  .such  a  location.  It  is  entirely  possible  to  protect 
a  reservoir,  and  to  a  great  degree  the  water-shed  also, 
if  careful  policing  of  the  district  be  established. 

When  meadow  lands  are  flooded,  the  extraction  of 
food  for  plankton  growth  must  of  necessity  take  place, 
and  we  are  forced  to  choose  between  stripping  the  pro- 
posed bottom  or  else  depending  upon  the  employment 
of  some  means  of  killing  or  removing  the  organisms 
tiuit  are  likely  to  develop. 

As  to  what  could  be  done  to  rid  a  water  of  the  odors 
due  to  -algal  and  other  growths,  the  outlook  was  not 
very  hopeful  previous  to  the  appearance  of  the  "copper 
sulphate  process"  proposed  by  Moore  and  Kellerman 
in  1904. 

The  method  of  applying  this  chemical  is  simple 
enough,  and  its  use  is  very  efficacious.  Bought  in  bulk, 
it  can  be  had  at  about  5  cts.  per  pound,  and  its  distri- 
bution is  readily  secured  by  filling  it  into  perforated 
buckets,  or  even  bags,  and  towing  the  same  by  row- 
boat  or  launch  over  the  reservoir  surface. 

Decided  objection  was  raised  against  such  a  process 
of  "disinfecting"  a  public  water  supply,  and  the  oppo- 
sition was  especially  marked  in  England,  but  the  use 
of  it  is  still  with  us  and  is  likely  to  stay,  for  the  reason 
that  the  "dose"  is  minute  and  is  only  occasionally  re- 
quired, that  it  is  reliable  in  results,  and  that  experi- 
ment has  shown  that  it  is  not  followed  by  the  evil  con- 
sequences predicted. 

It  must  be  remembered  that  it  is  not  added  to  the 
water  continually  but  is  used  only  at  stated  and  widely 
separated  intervals,  namely,  at  those  times  when  the 
"crop"  of  minute  organisms  has  become  so  well  grown 
as  to  produce  objectionable  eflfect  upon  the  water. 

Perhaps  one  reason  why  the  "coppering"  of  reser- 
voirs has  led  to  so  much  criticism  is  because  of  the  dead 
fish  that  are  to  be  seen  after  the  chemical  has  been  ap- 
plied. When  considering  this  efifect  upon  fish  life,  one 
should  bear  in  mind  that  the  "dose"  has  of  necessity 
to  be  applied  uniformly  over  the  surface  of  the  water, 
and  each  acre  of  such  surface  presumably  receives  the 
same  amount,  irrespective  of  the  depth  of  water  that 
the  acre  covers.  As  a  result,  the  shallow  parts  of  the 
lake  receive  temporarily  a  greater  quantity  of  the  sul- 
phate, per  cubic  foot  of  water,  than  do  those  which  are 
deeper;  again,  the  entire  quantity  of  chemical  intended 
for  the  whole  body  of  the  lake  is  delivered  to  a  few 
inches  of  its  surface  layer;  therefore,  until  diffusion 
has  taken  place,  fish  which  chance  to  swim  into  such 
water  receive  a  very  concentrated  dose  and  are  likely 
to  be  affected  by  it.  Distribution  is  complete  by  the 
time  the  water  reaches  the  public  mains,  and,  more- 
over, the  minute  dose  used  has  been  more  or  less  com- 
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pletely  disposed  of  through  its  action  upon  the  organ- 
isms for  whose  destruction  it  has  been  employed. 

In  a  paper  before  the  Section  of  Hygiene  of  tlie 
Eighth  International  Congress  of  Applied  Chemistry, 
1912,  Kellerman  presented  the  data  given  in  Table  1. 
on  the  required  amount  of  copper  sulphates. 
TABLE  ].— QUANTITY   OK  COPPER  SULPHATE   KE- 
QUIRED  TO  KILL  VARIOUS  FORMS  Ol-   ODOR- 
PRODUCING  ORGANISMS. 
Copper   Sulphate   Required,   Expressed  as   Parts  per   Million 
Parts  of  Water. 

Anabaena 09 

Asterionella 1 

Beggiatoa 5 . 

Chara 2     to     5. 

Cladophora 1. 

Cladothrix 8 

Clathrocystis 1 

Coelosphaeriuni 3 

Conferva 4    to    2. 

Euglena 1. 

Fragilaria 35 

Hydrodictyon ...        .1 

Kirchneriella 5.       to  10. 

Leptomitus 4 

Microspora 4 

Navicula 07 

Oscillatoria 1.       to     .4 

F'eridinium 2. 

Scenedesmus 5.       to  10. 

Spirogyra 05  to     .3 

Ulothrix 2 

Uroglena 05 

Volvox 25 

Zygnema 7 

He  adds  a  Hst  of  twelve  genera  of  algae  that  in  his 
experience  are  causing  trouble  in  reservoirs  and  ponds : 
Number  of  Observed  Cases. 

Anabaena 27      Conferva    56 

Asterionella     9      Crenothrix 13 

Beggiatoa 20      Fragilaria 19 

Chara 26      Oscillatoria 49 

Cladophora 17      Navicula 21 

Clathrocystis    23      Spirogyra 43 

Jackson  claims  that  blue-green  algae  will  die  if  the 
water  be  "coppered"  one  part  to  five  million.  His  dose 
for  Mellosira  or  Synedra  is  one  to  two  million,  and  he 
claims  that  the  former  gives  no  odor  of  growth,  but 
only  that  of  decay.  He  finds  that  coppering  runs  out 
certain  forms  of  organisms  and  substitutes  others  by  a 
sort  of  selective  action,  but  those  thus  substituted  are 
not  likely  to  be  odor-producers ;  and  he  further  notes 
that,  while  "bottom"  or  decomposition  odors  are  easily 
shaken  out  by  aeration,  "top"  odors,  viz.,  those  of 
growth,  have  to  be  removed  by  filtering  out  the  organ- 
ism, or  killing  them  by  copper  sulphate,  or  both.  In 
his  opinion,  filtration  of  either  type  is  effective  for  re- 
moval of  odors  of  growth,  but  he  believes  that  aeration 
would  be  worse  than  useless  for  living  plankton,  for 
the  reason  that  the  agitation  would  tend  mechanicall}" 
to  release  the  oil  causing  the  taste,  which  oil  is  not 
very  easily  oxidized. 

Naturally  the  cost  of  treatment  with  sulphate  of 
copper  will  depend  in  part  upon  the  amount  of  the 
chemical  that  is  to  be  used,  which  in  turn  is  determined 
by  the  kind  of  organism  that  it  is  intended  to  kill ;  but 
it  may  be  said  that  a  mixed  growth  of  Mellosira  and 
Asterionella  was  removed  from  the  Troy  reservoir  al 


an  expenditure  of  14.9  cts.  per  1,000,000  parts  of  water 
treated,  labor  included.  The  dose  was  one  part  of  cop- 
per sulphate  to  3,500,000  parts  of  water  by  weight. 

In  the  article  by  Kellerman  above  quoted  there  arc 
figures  given  indicating  the  safe  limit  for  treating  water 
with  copper  sulphate  when  certain  fish  are  to  be  pro- 
tected. 

Copper  Sulphate,   Expressed   as    Parts   per    Million    Parts   nf 

Water. 

Black  bass 2.1       Perch 75 

Carp 3      Pickerel 4 

.Suckers 3 

'-■**''*''     *      Sunfish    1.2 

Goldfish    .5      Trout 14 

It  must  be  noted  that  these  figures  assume  a  thor- 
(jugh  mixing  of  the  sulphate  solution  with  the  whole 
body  of  water.  They  would  not  hold  for  the  unequal 
distribution  and  resulting  local  concentrations  already 
mentioned. 

In  some  reservoirs  which  have  been  formed  by  the 
extensive  flooding  of  swamp  bottoms  there  may  devel- 
oj)  (jbjectionablc  growths  of  crenothrix,  a  general  term 
denoting  an  aquatic  plant  which  at  times  gives  much 
trouble  because  of  its  tendency  to  develop  in  the  street 
mains  and  clog  the  pipes.  It  is  often  discovered  quite 
unexpectedly,  being  dislodged  by  the  current  attending 
hydrant  flushing  or  by  the  draft  caused  by  fire  engines. 
Dead  ends  are  spots  likely  to  harbor  it,  and  its  long 
rusty  filaments  have  been  mistaken  for  horse  manure. 

There  are  three  types  of  the  growth,  each  possess- 
ing the  peculiarity  of  precipitating  from  the  water  in 
which  it  grows  its  own  particular  metallic  hydroxide. 
By  far  the  commonest  of  the  three  is  Crenothrix  Kuh- 
niana,  which  demands  iron  for  its  development  and 
which  deposits  large  amounts  of  iron  hydroxide  as  the 
result  of  its  growth.  The  iron  required  for  growth 
must  be  in  .solution,  and  the  quantity  demanded  would 
seem  to  be  about  0.3  part  of  iron  per  million. 

In  order  .that  the  iron  may  be  in  .solution,  we  natur- 
ally would  expect  the  dissolved  oxygen  to  be  low  and 
the  quantity  of  reducing  agents,  such  as  organic  ma- 
terials, to  be  high,  and  those  are  the  conditions  that  we 
find  in  practice  to  be  favorable  to  the  development  of 
the  plant. 

It  is  likely  to  be  encountered  in  waters  from 
swampy,  peaty  sources  where  dissolved  oxygen  is 
scanty  and  where  the  necessary  iron  in  solution  may  be 
had.  Driven  wells  in  such  localities  frequently  furnish 
it.  Darkness  favors  its  growth,  and  its  development  in 
city  water-mains  is  often  excessive,  resulting  in  a  ma- 
terial reduction  of  the  carrying  capacity  of  the  pipes. 
The  writer  has  some  doubt  about  the  "manganese" 
variety  of  Crenothrix  being  as  rare  as  some  think  it  is, 
he  having  foinid  large  cpiantities  of  manganese  in  a 
heavy  Wisconsin  growth.  Beythien  and  others  have, 
moreover,  noted  that  the  presence  of  manganese  in 
water  directly  favors  the  growth  of  the  ordinary  form 
of  Crenothrix. 

Beyond  the  mechanical  stopping  of  street-pipes. 
Crenothrix  is  exceedingly  objectionable  to  the  laundry 
interests  of  the  community,  for  the  reason  that  its  rusty 
filaments  cause  "iron  stains"  to  appear  upon  white 
linen. 

Removal  of  the  iron  by  oxidation  and  filtration  is 
the  best  guard  against  troubles  due  to  Crenothrix. 

It  must  not  be  sweepingly  assiuned  that  all  the 
"plankton"  life  is  to  be  rated  as  uniformly  objection- 
able ;  quite  the  contrary,  as  a  reasonable  degree  of  it 
acts  as  a  distinct  help  in  maintaining  the  safety  of  nat- 
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ural  waters.  Thus  we  find  "bacteria  eaters,"  such  as 
many  kinds  of  cihated  infusora,  rotifiers,  dophnia  and 
the  like,  feeding  upon  minute  germ  hfe,  and  doing  so  lo 
our  great  advantage. 

Reservoir  Stripping 

With  a  view  to. avoid  the  troubles  arising  from  ihc 
undue  growth  of  odor  producing  organisms  the  strij)- 
ping  of  the  bottom  and  sides  of  reservoirs  below  the 
water  line  and  the  removal  of  a  portion  of  the  upper 
soil  has  been  advocated  and  carried  into  practice.  This, 
of  course,  entails  very  great  expense  when  the  surface 
to  be  stripped  is  at  all  extensive.  At  Columbus,  Ohio, 
such  work  cost  $159  per  acre.  In  view  of  the  expense 
of  such  treatment  for  larger  reservoirs  the  question, 
"Does  it  pay?"  is  pertinent. 

For  the  sake  of  general  appearances,  if  for  no  other 
reason,  trees,  shrubs  and  bushes  should  be  removed. 
Dead,  standing  timber  and  fallen  logs  are  most  unsight- 
1}'  and  are  very  likely  to  produce  complaint  from  the 
visiting  public.  In  other  words,  the  reservoir  site 
should  be  cleared  and  grul)bed,  with,  of  course,  entire 
removal  of  every  vestige  of  human  habitation ;  but  be- 
yond that  it  scarcely  pays  to  go.  The  portion  of  the 
flooded  land  lying  between  high-water  and  low-water 
marks  should  receive  especial  attention,  for  the  reason 
that  during  the  periods  of  its  exposure  it  is  capable,  if 
uncared  for,  of  presenting  an  unpleasant  appearance 
and  provoking  adverse  criticism ;  with  the  further  ob- 
jection that  heavy  weed  growth  may  develo])  if  it  be 
long  uncovered,  which  growth  will  contrii)ute  toward 
the  production  of  taste  and  smell  when  the  water  again 
covers  it. 

In  an  instance  where  it  was  proposed  to  restore  a 
dam  that  had  been  out  of  repair  for  over  fifty  years, 
the  writer  advocated  the  cutting  oft"  of  the  standing- 
dead  timber  at  the  existing  water  level  before  closing 
the  breach,  in  order  to  insure  a  better  looking  sheet  of 
water  when  the  reservoir  filled.  This  was  for  appear- 
ances only,  as  all  extractive  matter  had  been  leached 
out  of  the  old  vegetation  long  before. 

Aeration,  filtration,  and  the  judicious,  occasional 
use  of  copper  sulphate  constitute  the  process  at  our 
disposal  for  combating  the  annoyance  arising  from  al- 
gal growths,  and  their  use  will  give  greater  satisfac- 
tion than  the  expensive  stripping  of  reservoir  bottoms, 
a  treatment  which  was  so  frequently  advocated  in  the 
past. 

Purification  in  Storage 

Dr.  A.  C.  Houston,  of  the  London  Metropolitan 
Water  Board,  has  undertaken  some  very  extended  re- 
searches upon  the  question  of  water  purification  as  a 
result  of  storage.  He  found  that  in  stored  Thames  wa- 
ter the  death  of  typhoid  bacteria  took  place  rapidly, 
although  the  rate  varied  with  the  temperature  of  the 
water.  In  cold  water  they  lived  longer  than  in  warm, 
and  50  deg.  F.  seemed  to  be  a  critical  point  above  whicii 
their  mortality  rate  was  much  increased. 

In  his  7th  Research  Report,  Houston  states  that 
typhoid  bacilli  li\ed  in  stored  raw  Thames  water  for 
the  following  lengths  of  time  :  At  }i2  deg.  I'".,  five  weeks  : 
at  41  deg.  F.,  four  weeks ;  at  50  deg.  I*".,  three  weeks  ;  a'. 
64  deg.  F.,  two  weeks. 

Even  these  figures  do  not  tell  the  entire  story.  I'ut 
in  more  detail  they  read: 

At  t)iie  Two      Three      Four    Five 

start  wk.  wks.        wks.       wks.    wks. 

32°    F 103,328  47,766  980  fi.'i          lU          .! 

41°    F 103,328  14,894  26  fi            3         .. 

.50°    F 103,328  69  14  :; 

64°    F 103,328  39  3           


He  concludes:  "It  is  difficult  to  escape  the  belief 
tiiat  thirty  days'  storage  of  river  water  is  tantamounl 
to  sterilization,  so  far  as  the  microbes  associated  with 
water-borne  epidemic  disease  are  concerned." 

Dr.  Houston  adds:  "I  am  well  satisfied  that  a  well- 
stored,  rapidly  filtered  water  is  likely  to  be  safer  than 
an  unstored,  slowly  filtered  water." 

Although  Dr.  Houston  is  doubtless  sound  in  his 
judgment  that  a  great  measure  of  safety  will  result 
from  four  weeks'  reservoir  storage  of  a  polluted  water, 
yet  we  must  be  assured  that  the  period  of  storage  is 
real  and  not  simply  apparent ;  or,  in  other  words,  we 
must  know  that  all  of  the  water  really  does  remain  in 
the  reservoir  for  the  specified  length  of  time  before  it 
is  used  for  public  consumption. 

Where  the  inlet  and  outlet  of  a  reservoir  are  near 
together,  as  is  not  uncommonly  the  case,  it  makes  but 
little  difference  what  the  capacity  of  the  total  storage 
may  be ;  the  water  simply  slips  in  and  out  again  with 
practically  as  little  stay  as  though  the  reservoir  was  a 
standpipe. 

If  the  lake  be  long,  narrow  and  deep,  and  all  of  its 
water  be  obliged  to  traverse  its  entire  length  before 
being  taken  for  supply,  then  the  conditions  would  ap- 
pear ideal  for  purification  of  the  inflowing  water  be- 
fore the  outlet  was  reached,  and  yet  e\en  under  those 
excellent  conditions  it  is  ])ossible  to  have  introduced 
unexpected  and  upsetting  factors,  unless  the  watershed 
is  regularly  patrolled  and  inspected. 


Disintegration  of  concrete  and  corrosion  of  rein- 
forcing metal  was  the  subject  of  a  report  of  the  Ma- 
sonry Committee  of  the  American  Railway  Engineer- 
ing Association  presented  at  the  recent  annual  meet- 
ing. Four  conclusions,  detailed  in  the  report,  are  as 
follows:  (1)  That  concrete  exposed  to  the  action  of 
sea  or  alkali  waters  or  gases  containing  sulphur,  or  in 
which  reinforcing  metal  is  embedded,  should  be  dense 
and  rich  in  Portland  cement  and  should  be  allowed  to 
harden  under  favorable  conditions;  (2)  that  concrete 
in  contact  with  alkali  waters  should  be  made  with  ag- 
gregates inert  to  the  alkalies  in  the  water;  (3)  that 
cinders  should  not  be  used  for  concrete  in  which  rein- 
forcing metal  is  embedded,  and  (4)  tliat  reinforcing 
metal  should  not  be  painted,  but  should  be  thoroughly 
covered  and  protected  with  concrete  when  in  place. 


An  interesting  installation  of  a  plant  for  the  filtra- 
tion and  purification  of  the  water  used  for  the  miners" 
shower  baths  has  recently  been  carried  out  at  the 
Mariemont-Bascoup  collieries  in  Belgium.  The  water 
contains  carbonate  of  lime,  as  well  as  other  lime  salts, 
magnesia  salts,  carbonate  of  soda,  and  certain  impuri- 
ties in  suspension,  to  remove  which  it  is  subjected  to 
the  action  of  a  .solution  of  lime  water  and  one  of  sul- 
phate of  iron.  The  plant  comprises  three  main  com- 
ponents, one  which  automatically  proportions  the 
quantity  of  lime  water  to  the  impure  water  to  be  treat- 
ed, the  second  for  the  preparation  of  the  lime  water, 
and  the  third  in  which  the  .softening  and  filtration  is 
effected.  The  water  as  it  is  filtered  is  also  aerated,  pro- 
vision being  made  in  the  filtering  chamber  for  a  strong 
current  of  air  to  be  drawn  in  with  the  water.  The  plant 
has  been  in  use  for  over  six  months,  during  which  time 
it  has,  it  is  stated,  given  every  satisfaction.  About 
1.540  gallons  of  water  per  hour  can  be  treated,  the  cost 
working  out  at  approximately  8  cents  per  220  gallons 
of  filtered  water. 
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Separate  and  Combined  Sewers  in  their 
Relation  to  Sewage  Disposal 


By  John  H.  Gregory,  Consult 

IN  the  construction  of  a  new  seweraj^c  system,  or 
of  new  sewers,  one  of  the  problems  which  first 
arises  is  the  question  shall  the  sewers  he  built  on 
the  combined  system,  or  partly  on  both.     Two 
factors  of  the  greatest  importance  are  the  questions  of 
cost  and  of  sewage  dis])osal. 

As  a  general  proposition,  where  both  sewage  and 
storm  water  are  to  be  removed  it  is  probably  safe  to 
say  that  the  cost  of  building  a  combined  system  is  less 
than  that  of  constructing  a  separate  system,  in  which 
the  sewage  flows  in  one  set,  called  sanitary  sewers,  and 
the  storm  water  in  another  set,  called  storm  watei' 
drains.  This  is  especially  true  where  the  territory  is 
more  or  less  closely  built  up  and  the  streets  are  paved. 
Built  in  territory,  not  closely  built  up  nor  likely  to  be 
in  the  near  future,  and  where  the  storm  \vater  is  easily- 
diverted  into  natural  water  courses,  the  separate  sys- 
tem will  in  general  cost  less,  for  the  sanitary  sewers 
may  be  built  first,  the  storm  water  drains  being  defer- 
red, or  only  such  drains  Iniilt  as  are  immediately  re- 
quired. 

Combined  Sewers 

The  character  of  the  topography  should  not  be 
overlooked.  With  steep  grades  and  relatively  higli 
velocities  in  the  sewers  it  might  prove  more  advis- 
able, on  account  of  the  relatively  small  additional  cost, 
to  build  combined  rather  than  separate  sewers.  In 
narrow  streets  and  in  congested  districts  combined 
sewers  have  an  advantage  by  reducing  the  sub-sur- 
face obstnictions.  With  the  separate  system  two  pipes 
are  required,  and  sometimes  three,  when  a  sanitary 
sewer  is  laid  on  each  side  of  a  storm  water  drain, 
built  so  close  to  the  surface  of  the  street  as  to  prevent 
the  carrying  of  house  connections  over  it. 

With  the  combined  system,  but  one  house  connec- 
tion is  needed,  whereas  with  the  separate  system,  es- 
pecially in  closely  built  up  districts  with  paved  yards 
and  areas,  two  are  required,  one  for  the  removal  of  the 
sewage  and  the  other  for  storm  water  from  roofs, 
paved  areas,  etc.  The  practice  of  discharging  storm 
water  across  the  sidewalks  to  the  gutters  is  not  one  to 
be  recommended.  The  storm  water  is,  however,  some- 
times removed  by  pipes  laid  just  below  the  surface  of 
the  sidewalk  and  discharging  at  the  gutter.  Such 
pipes  frequently  give  trouble,  and  often  would  not  be 
low  enough  to  drain  paved  areas  adjacent  to  or  in  the 
rear  of  buildings. 

Combined  sewers  are  generally  laid  on  flatter 
grades  than  separate  sewers  and  may  increase  the 
area  which  can  be  served  without  pumping.  The}- 
may  even  eliminate  pumping  entirely.  It  sometimes 
happens  that  combined  sewers  can  be  advantageously 
adopted  for  a  part  of  the  system  and  separate  sewers 
for  the  remainder.  The  writer  has  in  mind  one  of  the 
large  cities  in  the  east  where  no  pumping  is  required 
and  in  which  three-quarters  of  the  city  is  sewered  on 
the  separate  system  and  one-quarter  on  the  combined 
system  because  it  was  too  low  to  be  sewered  on  the 
separate  system  without  pumping. 

Higher  velocities  are  required  in  combined  sewers 
in  order  to  prevent  the  deposition  of  grit.    When  de- 
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posits  occur  in  combined  sewers  organic  matter  is 
likely  to  be  held  back  and  settle  out  or  become  strand- 
ed and  may  cause  the  sewage  to  be  bonded  and  become 
stale,  or  possibly  septic,  a  condition  to  be  avoided, 
independent  of  whether  the  sewage  is  to  be  treated  oi 
not. 

So  far  the  subject  lias  been  considered  without  re- 
ference to  the  question  of  sewage  disposal,  one  of  the 
most  important  factors.  If  the  sewage  is  to  be  dis- 
charged into  a  body  of  water  without  treatment,  com- 
bined sewers  would  frequently  offer  the  simplest  and 
cheapest  .solution  of  the  problem.  If,  however,  the 
sewage  is  to  be  treated,  separate  sewers  have  certain 
advantages.  It  will  be  assumed  here  that  the  sewage 
must  receive  some  treatment  and  that  ample  oppor- 
tunity is  afiforded  for  the  discharge  of  storm  water 
without  carrying  any  great  distance. 

Sewage  treatment  works  cost  money.  It  is  there- 
fore desirable  to  keep  them  as  small  as  possible.  Rare- 
'.y,  if  ever,  would  all  of  the  storm  water  have  to  be 
treated ;  hence  the  question  of  treating  other  than  the 
first  wash  of  the  streets,  in  addition  to  the  sewage, 
will  not  be  considered. 

With  a  separate  system  the  vohime  to  be  iiandlcd 
at  the  treatment  works  is  made  up  of  house  sewage, 
ground-water  leakage  and  trade  wastes.  The  flow- 
may  be  increased  in  times  of  .storm  by  taking  in  the 
first  wash  of  the  streets  from  the  storm  water  drains 
should  it  be  found  neces.sary  or  desirable  to  treat  the 
first  wash. 

With  a  combined  system,  under  dry  weather  con- 
ditions, the  volume  to  be  handled  ordinarily  is  al.so 
made  up  of  house  sewage,  ground-water  leakage  and 
trade  wastes.  In  times  of  storm,  however,  the  flow  in 
the  combined  sewers  i^  increased  by  the  storm  watei 
from  the  streets,  which  changes  the  character  of  the 
liquid  flowing.  The  first  wash  from  the  streets  is  often 
exceedingly  foul  and  may  give  a  stronger  sewage.  As 
more  storm  water  enters  the  organic  content  of  the 
liquid  is  decreased,  resulting  in  a  weak  or  dilute  sew- 
age. 

If  only  the  dry  weather  flow  is  to  be  intercepted, 
then  the  volume  to  be  handled  at  the  treatment  works 
would,  in  general,  be  substantially  the  same  from  the 
combined  system  as  from  the  separate  system.  With 
the  separate  system  no  raw  sewage  escapes  to  the 
streams,  while  with  the  combined  system  a  mixture  oi 
sewage  and  storm  water  must  reach  the  streams. 

It  probably  often  would  be  the  case,  that  as  far  as 
the  temporary  reduction  of  dissolved  o.xygen  in  the 
stream  is  concerned  no  harm  would  be  done,  but  float- 
ing particles  of  paper  and  fecal  matter  are  offensive 
to  the  sight.  If  the  stream  is  sluggish  it  may  easily 
be  that  the  continued  overflow  of  sewage  into  it.  from 
time  to  time,  with  the  accumulation  of  sludge  deposits 
on  the  bottom,  would  lead  to  oflFensive  conditions. 

While  considering  the  question  of  the  overflow  of 
raw  sewage  from  combined  sewers  the  point  of  view 
of  the  public  should  not  be  overlooked.  Thcv  know- 
that  the  sewage  must  be  treated  and  their  natural  in- 
ference is  that  all  of  the  sewage  will  be  treated.    But 
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if  the  sewers  are  built  on  the  combined  system  and  the 
piibhc  sees  raw  sewage,  even  if  dilute,  discharged  in- 
to tlie  streams  from  time  to  time  will  they  be  satisfied? 
And  will  the  state  authorities  be  satisfied? 

In  order  to  reduce  the  number  of  times  during  the 
year  that  raw  sewage  would  overflow,  it  might  be 
planned  to  intercept  some  storm  water  as  well  as  the 
dry  weather  flow.  This  would  increase  the  size  of 
the  sewage  treatment  works,  and  their  cost. 

If  it  is  found  desirable  or  necessary  to  intercept 
and  treat  the  first  wash  from  the  streets,  the  separate 
system  is  more  advantageous  than  the  combined  sys- 
tem, as  by  its  adoption  no  overflow  of  raw  sewage 
to  the  streams  will  take  place.  The  storm  water  drains 
receive  only  storm  water  and  the  first  wash  from  the 
streets  can  be  intercepted  in  the  storm  water  drains 
and  discharged  either  into  the  sanitary  sewers,  or  into 
the  intercepting  sewer  leading  to  the  treatment  works. 
.As  the  flow  in  the  storm  water  drains  increases,  the 
surplus  water  overflows  to  the  streams  but  carries  no 
sewage  with  it. 

Separate  System  More  Flexible 

The  se])arate  system,  under  certain  conditions,  of- 
fers greater  flexibility  in  the  disposal  of  trade  wastes 
tlian  does  the  combined  system,  unless  the  first  wash 
of  the  streets  is  to  be  intercepted  and  treated.  Some 
trade  wastes  are  ofifensive  and  if  discharged  into  the 
sewers  in  such  a  condition  must  be  treated.  Some 
are  inoff^ensive  and  can  be  discharged  directly  into  the 
streams  without  causing  any  nuisance  or  trouble. 

With  the  separate  system  the  ofifensive  trade 
wastes  can  be  discharged  into  the  sanitary  sewers  and 
the  inoffensive  wastes  into  the  storm  water  drains. 
The  ofifensive  trade  wastes  onlj-  would  then  be  car- 
ried to  the  treatment  works.  With  the  combined  sys- 
tem all  of  the  trade  wastes,  the  inoffensive  as  well  as 
tlie  offensive  ones,  would  have  to  be  intercepted  and 
carried  to  the  treatment  works,  with  the  result  that 
the  treatment  works  would  have  to  be  somewhat 
larger  in  size,  and  hence  would  cost  more. 

With  a  combined  system  automatic  regulators  are 
generally  used  on  the  connections  between  the  com- 
bined sewers  and  the  intercepting  sewer  to  limit  the 
amount  of  flow  from  the  combined  sewers  to  the  inter- 
cei)ting  sewer.  W^ith  a  separate  system  automatic  reg- 
ulators are  not  required  unless  the  first  wash  from  the 
streets  is  intercepted  in  the  stt)rm  water  drains.  Au- 
tomatic devices  in  sewers,  as  a  general  proposition,  no 
matter  how  well  designed,  are  to  be  avoided  wherever 
|)ossible. 

The  presence  of  grit  at  a  sewage  disposal  works 
is  generally  more  or  less  of  an  annoyance,  especially 
when  the  sewage  has  to  be  pumped  and  passed 
through  settling  tanks.  With  combined  sewers,  re- 
ceiving as  they  do  storm  water  from  the  streets,  a 
considerable  amount  of  grit  must  be  expected  to  reach 
tlie  disposal  works,  not  only  during  wet  weather  but 
during  dry  w^eather  also.  With  separate  sewers  the 
amount  of  grit  received  at  the  disposal  works  is  rela- 
tively small  unless  the  first  wash  from  the  streets  is 
intercepted  in  the  storm  water  drains  and  carried  to 
the  disposal  works. 

Sand-Catchers 

It  has  been  suggested  that  a  considerable  amount 
of  grit  could  be  prevented  from  reaching  the  disposal 
works  from  combined  sewers  by  inserting  a  catch 
basin  or  sand  catcher  on  each  connection  between 
the  combined  sewers  and  the  intercepting  sewer.     It 


is  probably  true  that  such  would  be  the  case  but  it  is 
a  question  whether  this  would  be  a  good  method  of 
removing  grit.  In  the  first  place  these  sand  catchers 
would  sooner  or  later  fill  up  and  imless  cleaned  at  pro- 
per intervals  would  fail  to  serve  the  purpose  for  which 
the}'  were  built.  Again,  it  is  very  probable  that  more 
or  less  organic  matter  would  be  deposited  in  them, 
especially  when  only  the  dry  weather  flow,  consisting 
as  it  would  mainly  of  sewage,  was  passing  through 
them. 

The  inserting  of  sand  catchers  between  storm  wa- 
ter drains  and  an  intercepting  sewer  would  seem  to  be 
a  more  practical)Ie  proposition.  They  would  still  have 
to  be  cleaned  to  make  them  etifective. 

It  is  a  question  if  the  simplest  way  of  handling  the 
grit  is  not  to  admit  it  into  the  intercepting  sewer  from 
the  combined  sewers  or  storm  water  drains,  without 
attempting  to  intercept  any  portion  of  it,  and  then  to 
transport  it  with  a  good  velocity  in  the  intercepting 
sewer  direct  to  the  sewage  disposal  wt)rks.  In  any 
event  enough  grit  is  sure  to  reach  the  sewage  disposal 
works  to  require  its  removal  before  the  sewage  is 
pumped  or  passed  through  settling  tanks,  and  the  re- 
moval oi  grit  at  one  point  instead  of  at  numerous 
points   has   many  advantages. 

With  sewage  from  a  combined  system  the  vt)lume 
of  sludge  accumulating  in  settling  tanks  is  greater 
than  with  sewage  from  the  separate  .system.  It  may 
even  be  nearly  twice  as  much,  as  has  been  found  to  be 
the  case  by  comparison  of  the  quantities  of  digested 
sludge  removed  from  difTerent  Imhoff  tanks,  .some  of 
which  have  been  connected  with  cf)mbined  systems 
and  others  with  sei)arate  systems.  The  greater  vol- 
ume of  sludge  from  the  combined  system  may  mean 
that  less  organic  matter  has  reached  the  streams  than 
would  have  been  the  case  if  the  sewers  had  been  built 
on  the  separate  .system.  If,  however,  the  first  wash 
from  the  storm  water  drains  of  a  separate  .system  is 
intercepted  and  carried  to  the  treatment  works  then 
the  volume  of  sludge  should  be  approximately  the 
.same  as  if  the  sewage  came  from  a  combined  system. 

When  Sewage  Must  Be  Pumped 

In  many  instances  pumping  is  required  in  order  to 
pass  sewage  through  a  treatment  works.  It  may  even 
be  that  the  sewage  would  be  delivered  at  an  elevation 
i)elow  that  of  the  stream  into  which  the  effluent  was 
to   be   discharged. 

With  a  combined  .system  the  total  height  to  which 
the  sewage  would  have  to  be  pumped  would  probably 
be  somewhat  less  than  with  a  separate  system,  but  the 
difference  would  not  be  great.  Some  saving  in  fuel 
might  therefore  result  from  the  adoption  of  tlie  com- 
bined system,  but  the  same  operating  force  would  be 
required  in  either,  case.  So  long  as  pumping  is  --e- 
quired  the  actual  saving  in  cost  due  to  pumping  the 
sewage  against  a  less  head,  due  to  the  adoption  .u  the 
combined  system,  would  be  slight  comijared  with  the 
total  cost  of  pumping,  including  fixed  chariics. 

In  conclusion  no  hard  or  fast  rules  can  lie  given  for 
the  adoption  of  either  the  combined  or  the  separate 
system.  Each  has  certain  advantages.  These,  as  well 
as  local  conditions  and  cost  of  construction  and  opera- 
tion, must  be  taken  into  account.  Other  things  bein"- 
equal,  especially  as  more  attention  is  l)eing  given  to 
the  question  of  sewage  dispo.sal,  the  separa\e  system 
seems  to  offer  greater  advantages.  With  eithe"-  sys- 
tem, however,  to  secure  satisfactory  results  too  miich 
stress  cannot  be  laid  on  the  necessity  of  n<U  only  pro- 
per design,  but  satisfactory  maintenance  and  operation 
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Possibilities   of  the   Nail-Head   as   a 

Decorative   Medium 


NAIL-HKaM)  decoration — mainly  in  j^eoniclii 
cal  form,  as  studding,  etc.,  to  d'oois — has  been 
largely  used  in  work  of  the  I'-arly  English 
and  Decorated  periods,  hut  it  is  ver}'  seldom 
seen  in  modern  work  of  any  description,  says  the  writer 
of  an  interesting  article  in  The  iUiilding  News.  No 
doubt  this  is  mainly  due  to  lack  of  sufficient  considera- 
tion of  its  qualities  as  a  relief  or  decorative  factor.  It  is 
certainly  worth  while  calling  attention  to  its  possibili- 
ties as  an  inex])ensive  medium,  ready  to  hand,  for  u 
large  amount  of  simple  relief  possessed  of  a  decided 
character  and  beauty  of  its  own.  It  has  the  further  re- 
commendation of  being  readily  applied  in  many  posi- 
tions where  more  expensive  methods  01  decoration 
would  not  be  considered.  Simple,  slightly-cut  post- 
heads,  for  instance,  to  garden-gates,  entrances,  palings, 
etc.,  can  be  given  a  really  large  amount  of  decorative 
finish  by  the  careful  disposition  of  a  little  nailwork  in  a 
.studied  scheme  of  design,  (ieometrical  patterns  picked 
out  in  small  nails,  with  medium  and  large  sizes  intro- 
duced in  judicious  ])ositions  as  au.xiliaries  to  give  a 
more  emphasized  and  varied  relief  to  certain  portions, 
forins  a  very  attractive  nietliod — something  after  the 
style  indicated  by  Fig.  1.  In  oak  wood  especially  the 
nailhead  has  a  remarkably  good  appearance.  A  a  me- 
dium also  for  the  introduction  of  ornatnental  lettering 
or  figures  it  is  certainly  difficult  to  rival  for  picturesque 
efifect.  Utilized  in  this  method,  it  is  preferably  worked 
on  the  diagonal,  with  small  circular  nails  between,  01 
small  square-headed  ones,  placed  on  the  square.  Sligiit 
graduations,  by  different  sizes,  towards  the  thickening 
of  letters  or  figures  forms  a  still  further  improvement, 
as  illustrated  by  the  date-panels  in  Fig.  2.  Square  oak 
slips  about  2  in.  or  so  by  %  ''i-  ''i  thickness  can  be  in- 
troduced diagonally,  either  singly  or  grouped,  and  se- 
cured by  a  nail  in  the  centre.  With  smaller  ones  be- 
tween, or  indicating  corners  of  a  design  such  as  shown 
by  the  first  example  of  this  figure,  it  forms  anothei 
simple  but  pleasing  method  of  relief  with  this  style  of 
ornament.  Square,  octagonal,  or  pointed  panels  can  be 
formed  as  well  by  narrow  slips,  tacked  on,  surrounding 
the  letters  or  figures,  as  indicated  by  the  combination 
date-panel,  Fig.  3.  Monograms  are  also  readily  intro- 
duced to  many  other  positions  besides  that  shown  by 
the  succeeding  figure,  No.  4.  More  pronounced  and 
decided  designs  are  produced  by  the  adoption,  in  vari- 
ous cut  shapes,  of  a  larger  overslip  nailed  to  the  post- 
heads,  etc.,  as  illustrated  by  Fig.  5.  A  further  simple 
but  very  suitable  combination  in  the  form  of  an  over- 
slip,  with  the  nail-head,  is  that  provided  by  a  small 
fret  panel.  Either  used  as  a  bold,  simple,  and  central 
design  shown  by  Fig.  6.  or  in  finer  and  more  detailed 
patterns,  which  might  often  be  adopted  for  many  suit- 
able positions.  The  small  design  for  a  garden-gate  and 
railings.  Fig.  7,  illustrates  more  clearly  the  use  of  the 
nail-head  and  slip  in  general  design  of  a  simple  char- 
acter. Such  as  might  be  well  applied  for  the  entrance 
to  a  small  house  or  cottage.  Panels,  suitably  designed, 
placed  either  on  the  gate  or  upon  broader  posts,  might 
liave  the  name  or  number  indicated  by  the  same  meth- 
ods. Another  very  good  position  for  such  applied  de- 
coration is  the  door  itself,  when  not  too  far  back.  This 


might  also  be  introduced,  either  by  names,  numiiers, 
or  a  little  suitably-api>lied  i)attern-w(jrk  liere  and  there. 
These  positions,  howexer.  form  by  no  means  the  end  of 
tiie  nail-head's  iJossibilities  as  a  decorative  factor. 
There  are  plenty  of  other  ojjportunities  for  its  satis- 
factcjry  introduction  in  many  positions,  for  instance, 
the  simple  narrow  slip  and  nail-head  work,  very  spa- 
ringly used,  as  shown  by  the  porch  design  in  Fig.  8. 
illustrates  further  possibilities  in  quite  a  fresh  man- 
ner. It  dis])enses  entirely  with  the  customary  sterecj- 
tyi)ed  panelling  and  moulding  usually  employed,  it  is 
thus  possible  to  erect  something  of  a  very  diff'erciu 
nature  to  that  which  is  more  often  tacked  on  to  a  build- 
ing as  a  mere  excrescence,  somewhat  in  the  shape  of  a 
porch.  The  example  as  indicated  has  a  large  amount 
of  Doric  feeling  introduced  by  the  simplest,  yet  most 
inexpensive  methods.  The  slips  have  much  the  a])- 
))earance  of  trighphs  from  a  distance,  whilst  the  large- 
nail-heads  under  take  the  place  of  metopes.  A  further 
extension  of  this  system  is  that  of  strai)work  design, 
apidied  on  the  same  principle.  This  is  illustrated  )>} 
the  small  design,  I""ig.  9.  .Another  departure  is  illus- 
trated by  Fig.  10,  simple  cut-out  panels  being  formed, 
and  spiked  on  the  face  with  good  nail-heads  showing 
in  set  positions.  The  panels  to  the  pilaster  portion  of 
frieze  are  cut  shield-shape,  with  diagonal  lines  of  nail- 
heads.  The  spandrels  may  be  formed  either  by  cut-out 
frets,  as  indicated,  or  solid  spandrel-])ieces  might  be 
cut  out  and  nailed  in  position  as  raised  panels.  Thi.> 
short  article  merely  comprises  a  few  systems.  The  pos- 
sibility of  considerable  extensit)n  to  this  class  of  work 
in  many  other  directions  should  be  quite  clear.  At  the 
same  time,  it  forms  a  ])leasing  relief  from  much-over- 
worked ornament  decidedly  stereotyped  in  character. 
It  should  be  quite  ai)|)arent  that  the  nail-head  can  be 
made  a  very  pleasing  medium  of  ornamentation,  both 
artistic  and  picturesque,  as  well  as  i)ractical. 


.According  to  a  contemporary,  great  difficulty  is 
being  found  in  getting  satisfactory  strength  in  the  im- 
mense chains  now  under  construction  at  the  Boston 
Navy  Yard  for  the  lock-gate  protection  of  the  Panama 
Canal.  These  chains  and  their  hydraulic  operating  ma- 
chinery are  an  innovation  in  canal  lock  design  and 
operation.  They  are  designed  to  be  stretched  across 
the  locks  in  front  of  vessels  to  arrest  the  momentum  of 
a  ship  which,  for  any  reason,  gets  bcyt)nd  the  control 
of  the  electric  towing  locomotives.  The  chains  arc 
made  of  3-in.  diameter  wrought  iron;  the  links  are  17- 
in.  long  b}-  lOj^-'i-  wide.  The  twenty-four  chains 
necessary  li»ve  an  average  length  of  427  ft.  each,  and 
weigh  85  lb.  per  foot.  Great  differences  in  the  strength 
of  different  links  have  been  found,  mosth'  in  the  welds 
where  the  breaks  in  the  chains  tested  generallv  occur. 
,\11  links  arc  tested  to  about  275,000  lb.  The  breaking 
loads  have  run  from  312,000  lb.  to  560,000  lb.  Open 
links  appear  to  be  stronger  than  stud  links,  in  general, 
but  they  elongate  much  more.  The  parts  of  the  chain 
which  will  run  over  the  sheaves  of  the  hydraulic  oper- 
ating machines  have  open  links,  while  the  parts  which 
will  span  the  locks  have  stud  links. 
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The    Part    of     the    Architect    in    Structural 

Engineering 


By  W.  E.  Brown 

STRUCTURAL  engineering  includes,  not  only 
steel  work  used  in  buildings,  i)ut  also  all  forms 
of  C(jnstruction,  whether  in  brick,  stone,  timber 
or  concrete,  and  in  designing  buildings  and  other 
structures  the  architect  is  called  upon,  not  only  to 
exercise  his  artistic  ability,  but  also  so  to  plan  and 
arrange  the  various  materials  to  carry  safely,  in  ad- 
dition to  their  own  weight,  all  superimposed  hjads  and 
forces,  so  that  the  whole  may  remain  perfectly  stable. 

The  Architect  to  Determine  Positions  of  all  Steel 
Work 

It  is  the  architect,  and  the  architect  alone,  who 
should  determine  the  positions  of  all  main  girders, 
stanchions  and  supports.  In  many  buildings  it  is  im- 
possible to  proceed  with  the  design  until  these  posi- 
tions are  determined.  In  some  cases  it  is  the  roof 
which  is  the  determining  factor  in  ])lanning  a  build- 
ing— whether  the  spans  shall  run  from  north  to  south 
or  east  to  west.  In  others  it  would  be  such  a  feature 
as  a  dome;  for  example,  how  could  Wren  have  plan- 
ned St.  Paul's  unless  he  knew  beforehand  how  he  was 
going  tt)  support  that  great  and  glorious  crowning 
feature  of  his  design?  That  Ijuilding  could  not  have 
been  erected  had  Wren  simply  made  a  drawing  and 
handed  over  the  structural  work  to  somebod}'  else  to 
deal  with ;  or  had  that  course  been  adopted,  the  result- 
ing design  would  have  been  different  to  that  made  ])y 
the  architect. 

In  a  case  of  rebuilding,  wliich  was  j>laced  in  our 
hands  to  carry  through,  owing  to  difificulties  having 
arisen  after  the  contract  was  started,  on  going  through 
the  ])lans  and  steelwork  drawings  I  was  able  to  effect 
considerable  economies  in  the  building  and  also  the 
steel  work- — in  the  latter  amounting  to  over  ten  per 
cent. — simply  by  the  addition  of  two  stanchions,  which 
eliminated  some  heav\'  riveted  girders.  This  was  a 
glaring  example  of  the  result  of  not  employing  an  ar- 
chitect to  design  the  premises  in  the  first  instance. 

Necessary  Information  to  be  given  to  Engineers  When 
Obtaining  Estimates 

A  good  deal  of  stress  has  been  laid  on  the  question 
whether  the  steelwork  should  be  designed,  and  (|uan- 
tities  taken  out  by  a  consulting  engineer,  before  being 
sent  out  to  the  constructional  firms  for  estimates,  or 
whether  these  firms  should  be  allowed  to  do  the  cal- 
culations themselves.  For  contracts  involving  a  large 
amoimt  of  steelwork  of  a  complicated  nature,  I  agree 
that  a  consulting  engineer  should  be  ajipointed  by  the 
architect,  but  there  are  many  smaller  works  where  this 
is  not  necessary,  nor  would  the  outlay  on  the  building 
work  warrant  the  expense  incurred.  It  is  quite  sati.s- 
factory,  given  certain  conditions  laid  down,  to  which 
I  shall  presently  refer,  for  the  architect  to  send  the 
drawings  to  several  firms  of  engineers,  and  Jet  them 
make  their  own  calculations  and  quantities;  Ijut  tfi 
enable  the  various  contractors  to  estimate  on  the  same 
basis,  the  following  information  must  be  given  to  each  : 

(1)  Plans  of  all  floors  showing  the  lines  of  all  main 
girders  and  the  positions  of  stanchions  and  columns ; 
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also  a  section  or  sections  and  outline  elevations  musi 
be  given. 

(2)  The  loads  that  each  floor  has  to  carry  and  whe- 
ther live  or  total  loads. 

(3)  Whether  price  is  to  include  for  hoisting  and 
fixing,  or  only  for  steelwork  delivered  to  site. 

(4)  If  it  is  to  be  delivered  unpaintecl,  painted  or 
oiled,  and  if  painted  with  what  materials,  and  that  all 
scale  and  rust  must  first  be  removed. 

(5)  Workmanship,  whether  connections  are  to  be' 
ri vetted  or  bolted,  and  if  the  latter  whether  ordinary 
bolts  will  be  allowed.  j 

(6)  Whether  the  price  is  to  include  10  per  cent. 
l)rofit  for  the  builders  or  only  2j/2  per  cent,  cash  dis-' 
count.    My  own  practice  is  to  state  the  latter. 

Reinforced  Concrete 

I  sJKjuld  just  like  to  touch  upon  reinfcjrced  con- 
crete. Tliis  is  an  excellent  method  of  construction, 
but  the  serious  drawback  to  it  is  what  I  may  term  the 
"human  element."  Very  careful  and  constant  supervi- 
sion is  necessary,  or  something  may  go  wrong.  It  is 
for  this  reason  that  I  have  not  employed  this  method 
(jf  ccmstruction  to  any  large  extent,  my  cx])erience  not 
l)eing  a  very  happy  one,  and  you  may  be  interested  in 
liearing  something  about  it.  After  a  good  deal  of  con- 
sideration I  decided  to  put  in  a  reinforced  concrete 
floor  and  roof  over  a  garage,  some  of  the  spans  being 
over  21  ft.  Estimates  were  invited  from  two  special- 
ist firms,  the  conditions  being  that  the  R.I.B.A.  regu- 
lations and  stresses  should  be  adhered  to.  As  regards 
price,  there  was  not  much  difTerence  between  the  two, 
and  no  details  of  construction  were  submitted  with 
the  estimates.  When  the  matter  was  di.scussed  with 
the  respective  engineers  I  found  that,  in  one  ca.se,  fixed 
ends  were  calculated  for  where  the  -floor  was  let  int(j 
the  wall  about  3  in.,  and  also  where  the  rods  were  an- 
chored to  steel  joists  over  window  openings.  I  do 
not  agree  with  such  a  theory,  and  so  that  estimate  was 
rejected.  The  other  engineer  satisfied  me  on  these  and 
other  points,  and  agreed  to  supply  me  with  details  and 
copies  of  the  calculations  if  the  estimate  was  accepted. 
He  also  referred  me  to  several  large  contracts  which 
his  firm  had  completed. 

The  estimate  was  accepted  and  the  work  started, 
but,  although  applied  for,  no  details  or  calculations 
were  submitted.  In  the  meantime  one  bay  was  ])ut  in, 
the  rods  being  inserted  haphazard  from  1  in.  to  2j  j 
in.  from  the  bottom  of  the  slab.  I  took  particulars  and 
worked  out  the  stresses,  assuming  the  steel  to  be  1  in. 
from  the  bottom,  and  found  the  steel  stressed  to  near- 
ly 2.S,0(X)  lb.  per  square  inch  and  the  concrete  (4:2:1) 
1230  lb.  per  .square  inch.  I  immediately  wrote  stopping 
the  job,  and  received  a  visit  from  their  chief  engineer, 
who  brought  a  small  slip  of  paper  with  .some  calcula- 
tions showing  20,000  lb.  .stress  in  the  steel  and  7.^0  lb. 
in  the  concrete.  I  adhered  to  my  figures,  which  he  bor- 
rowed for  further  consideration,  the  end  being  that  I 
received  a  visit  from  an  eminent  consulting  engineer — 
a  member  of  this  Institute — who  accepted  my  figures 
and  came  to  ask  what  was  to  be  done.  To  cut  a  long 
story  short,  the  floor  was  taken  out  and  new  floor  put 
in  of  a  greater  depth  with  additional  reinforcement. 


THE    CONTRACT     RECORD 


787 


The  trouljle,  however,  did  not  end  here,  as  1  found 
the  bars  over  the  entrances,  which  were  32  ft.  wide, 
being  put  in  without  any  support  under  the  ends.  What 
would  have  happened  had  this  not  been  discovered  in 
time,  I  leave  you  to  guess. 

When  I  tell  you  that  1  have  seen  specialist  hrms" 
own  men  sawing  up  timber  for  centering  and  the  savv- 
dust  and  shavings  and  small  pieces  ol  wood  all  left 
and  mixed  up  with  the  concrete,  I  think  one's  faith  in 
trusting  to  such  people  is  rudely  shaken.  One  requires 
a  good  Clerk  of  Works,  well  up  in  reinforced  concrete 
construction,  with  several  smart  assistants  under  him, 
to  look  after  the  work.  For  small  jobs  this  would  be 
too  expensive,  and  in  my  own  work  1  have  gone  back 
to  small  steel  joists  and  concrete.  The  general  con- 
tractor is  competent  to  carry  out  this  work,  and  one 
does  not  have  the  delay  and  friction  between  contractor 
and  sub-contractor  which  so  often  takes  place. 

Here  let  me  utter  a  warning  against  using  breeze 
for  floors.  There  is  a  very  great  danger  of  expansion, 
and  1  know  of  several  cases  where  tnis  has  occurred 
and  pushed  walls  several  inches  out  of  upright,  and 
even  when  the  wall  was  rebuilt  it  happened  again. 
There  is  also  a  corrosive  action  between  tlie  concrete 
and  steel  which  in  time  may  endanger  tiie  stability  01 
the  floor. 

With  regard  to  shear  in  reinforced  concrete  slabs 
and  beams,  i  do  not  consider  it  wise  to  calculate  tor  the 
concrete  taking  any  part  of  the  shear,  although  the 
R.l.lj.A.  regulations,  and,  1  believe,  those  proposed  by 
the  London  County  Council,  give  6D  lb.  per  square 
inch  as  the  allowable  shear  stress.  My  reason  for  this 
is  that  long  before  the  reinforcement  can  be  stressed  up 
to  16,000  lb.  per  square  inch  the  concrete  below  the 
neutral  axis  must  be  cracked  in  all  directions.  They 
may  be  very  fine  cracks,  it  is  true,  but  for  all  that,  in 
my  opinion,  the  concrete  has  lost  all  its  value  to  resist 
shear.  The  steel  alone  should  therefore  be  calculated 
to.  resist  the  shear,  and  this  does  not  involve  a  large 
.amount  of  additiohal  steel,  as  the  tension  rods  can  be 
turned  up  and  used  for  this  purpose,  most  of  them  not 
being  required  at  the  bearings  to  resist  tension.  For 
this  Veason  it  is  advisable  to  use  a  number  of  small  rods 
rather  than  a  few  of  larger  sectional  area. 

Expanded  metal  is  an  excellent  form  of  reinforce- 
ment for  slabs,  and  binds  the  whole  of  the  concrete  to- 
gether. It  would  be  interesting  to  know  if  the  method 
of  manufacture  has  any  deleterious  effect  on  the  ten- 
sile strength  of  the  steel,  and  whether,  when  the  metal 
is  fully  stressed,  there  is  any  possibility  of  rupture 
where  the  strands  bifurcate.  1  presume,  in  calculating 
the  area  of  steel,  when  using  expanded  metal,  that  two 
strands  would  be  taken  for  a  width  of  slab  equal  to  thc 
niesh  of  the  reinforcement. 

Jn  large  beams  and  pillars  there  is  often  a  difticulty 
in  getting  the  reinforcement  into  the  correct  posi- 
tions, and  also  in  having  the  rods  properly  surrounded 
with  concrete.  1  have  seen  several  cases  where  the 
main  rods  i)roject  beyond  the  concrete,  and  to  render 
the  same  up  afterwards  is  not  effective.  Another  im- 
portant item  to  see  to  is  that  all  of  the  rods,  where 
they  pass  in  connecting  beams  and  i)illars  together,  are- 
surrounded  with  concrete.  It  is  a  difficult  matter 
sometimes  to  do  this,  and  considerable  skill  is  required 
in  arranging  the  rods  in  positions  such  as  I  have  men- 
tioned. As  far  as  possible.  I  think  that  the  reinforce- 
ment for  all  beams  and  pillars  .should  be  assembled 
Mil  the  ground  and  the  rods  securely  wired  together  to 
keep  them  in  their  correct  positions  before  being 
i)';;ced   in  the  forms.     There  is  less  likelihood  of  the 


rods  being  displaced  than  there  is  if  the  rods  are  first 
laid  in  the  forms  and  wired  up  afterwards. 

It  is  also  very  important  that  all  forms  should  be 
p.Dperly  cleaned  out  before  any  concrete  is  put  in, 
and  the  best  way  of  doing  this  is  by  water  and  a  hose- 
pipe. 

Conclusion 
These  are  only  a  few  of  the  details  that  come  with- 
in the  purview  of  the  architect,  and  1  hope  you  have 
not  been  wearied  by  the  reference  to  what  many  of 
you  may  consider  to  be  minor  matters  in  structural 
steel  work,  etc.  1  have  refrained  from  touching  upon 
calculations,  which  have  been,  and  can  be,  more  ably 
and  fully  dealt  with  by  others  whose  every-day  busi- 
ness is  to  deal  with  such  matters,  and  who  are  con- 
sequently more  competent  to  do  so  than  myself.  1 
hope,  however,  that  some  useful  information  on  the 
several  questions  1  have  raised  may  be -brought  out 
in  discussion.  You  will  agree  with  me  that  it  is  in 
details  that  an  otherwise  good  and  sound  scheme  may 
prove  deficient. 


Why  Brick  Houses  are  Cheaper 

\N    Indianapolis   architect,    who    was    recently 
asked  by  a  prospective  home  builder  why  so 
large  a  number  of  small  houses  were  being 
constructed   with   brick  exteriors,  instead  of 
frame,  as  in  the  past,  and  questioning  the  economy  of 
brick  construction,  made  tlie  following  statement,  re- 
ported by  Brick  and  Clay  Record: 

"There  is  a  belief  in  the  minds  of  a  great  many  peo- 
ple that  brick  construction  costs  from  40  to  50  per  cent 
more  than  frame  construction.  Experience  and  investi- 
gation, however,  have  shown  this  belief  to  be  a  fallacy. 
riie  large  numiier  of  brick  residences  that  have  been 
built  during  the  last  year  have  done  much  to  establish 
the  fact  that  brick  is  really  the  best  material  for  the 
economical  builder  to  use. 

"An  investigation  of  the  costs  of  building  materials 
with  the  aid  of  an  architect  will  prove  both  interesting 
and  instructive,  especially  when  the  brick  construction 
is  compared  to  the  cost  of  frame  construction.  In 
frame  construction,  labor  is  employed  in  seven  dilter- 
ent  instances,  namely:  (Ij  The  studding,  which  forms 
the  frame  of  the  building;  (2)  the  sheathing;  (3)  the 
building  paper;  (4)  the  weather  boarding;  (5)  the  lath- 
ing; (6)  the  plastering,  and  (7)  the  painting,  which 
requires  three  coats  to  get  good  results.  In  brick  con- 
struction, but  two  processes  are  necessary:  (1)  The 
brick  work,  and  (2)  the  plastering. 

"Carefully  compiled  statistics  show  that  the  actual 
cost  of  brick  walls  over  frame  varies  from  15  to  40  per 
cent,  depending  largely  on  the  price  of  the  face  brick 
selected.  As  the  walls  of  any  building  cost  only  about 
10  per  cent  of  the  total,  brick  construction  would  add 
only  from  2  to  4  per  cent  to  the  total  first  cost  of  the 
building.  As  it  is  necessary  to  repaint  a  frame  dwell- 
ing every  few  years,  it  will  readily  be  seen  that  biick 
construction,  besides  being  the  best,  is  the  cheapest.  A 
building  constructed  of  lirick  is  much  easier  heated 
than  a  frame  one.  and  the  saving  in  fuel  is  an  item  to 
be  considered.  .Also,  it  must  not  be  forgotten  that  with 
the  faces  and  shades  of  brick  now  being  manufactured 
it  is  possible  to  build  a  handsomer  building  of  brick 
than  from  anv  other  material." 


Sir  \Villiani   Van    Hornc,   director  of   the   C.    P,    R..  i.s   at 
present  on  a  six  weeks'  trip  to  England. 
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J^LfX^/av  m  Kcrmf^iw: 


Proposed  Central  School  Building.  North  Vancouver, 


Splendid  New  School  for  North  Vancouver 


Tl^NlJl-UiS  were  taken  last  muiitli  for  tlie  pro- 
posed Central  School  building  at  North  Van- 
couver for  which  Mr.  VV.  C.  F.  Gillam,  of 
Vancouver,  is  the  architect.  Work  on  the 
general  contract  was  expected  to  be  well  under  way 
by  the  middle  of  June.  The  building-,  whicii  will  cost 
$120,000,  will  occupy  a  large  site  bounded  by  Keith 
Road,  Eighth  Street,  Mah(jn  Avenue,  and  Chester- 
field Avenue,  and  will  measure  204  x  140  feet.  It  is  to 
be  fireproof,  having  two  storeys  and  basement  with 
sixteen  class  rooms  and  masters  and  teaciiers'  rooms, 
manual  training  and  domestic  science  rooms,  sewing 
rot)m,  drill  hall  and  gymnasium  and  a  large  auditor- 


ium measuring  88  x  35  feet,  including  a  balcony  with 
seating  accommodation  for  about  seven  hundred  peo- 
ple. The  main  constructional  features  comprise  rein- 
forced concrete  frame,  brick  and  tile  walls  with  stone 
trimmings,  interior  tile  partitions,  slate  roof,  fir  block 
wood  floors,  ventilating  and  steam  heating  system,  uj)- 
to-date  plumbing  arrangements,  electrical  work  and 
an  inter-communicating  telephone  system. 

Mr.  Gillam,  the  designer,  is  a  well-known  expert 
in  the  field  of  school  planning.  One  of  his  recent  and 
most  important  works  is  the  Provincial  Normal  School 
at  Victoria,  costing  $400,000,  a  building  which  is 
rapidly  approaching  completion. 


The  Strength  of  Brickwork 


IT  is  only  natural  that  when  a  brick  manufacturer 
has  had  the  crushing  strength  of  his  bricks  test- 
ed, he  should  be  pleased  to  show  to  all  likely  cus- 
tomers a  certificate  to  indicate  the  superiority  oi 
iiis  bricks  in  this  respect.  It  is  equally  right  that  archi- 
tects engaged  in  the  design  of  buildings  intended  to 
carry  heavy  loads,  such  as  factories  and  some  public 
buildings,  should  lay  considerable  stress  on  the  neces- 
sity for  the  bricks  showing  a  certain  resistance  to 
crushing.  But  of  what  real  value  are  these  tests?  asks 
Tl)e  Brickbuilder. 


-Most  machine-made  bricks  will  have  a  crushing 
strength  of  2,800  pounds  per  square  inch,  and  if  rea 
sonable  care  has  been  taken  in  their  manufacture,  a 
much  higher  strength  is  not  uncommon.  Engineering 
bricks  may  easily  double  this  figure,  and  in  some  works 
the  average  crushing  strength  of  the  bricks  is  no  less 
than  4,000  pounds  per  square  inch. 

When  the  bricks  are  built  up  into  masonry,  how- 
ever, the  structure  will  not  safely  stand  a  load  of  more 
tlian  100  pounds  per  square  inch,  and  only  with  the 
best  1)uilding  bricks  is  a  load  of  210  pounds  per  square 
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incli  considered  safe.  This  is  due  to  the  fact  that  the 
mortar  used  in  laying  the  bricks  is,  in  itself,  far  weak- 
er than  the  bricks,  and  it  only  j^ains  strength  as  it  hard- 
ens. Vet  various  investigations  of  ancient  buildings 
show  that  lime  mortar  seldom,  if  ever  hardens  com- 
pletely in  the  interior  of  the  joints,  so  that  the  weak- 
ness of  brickwork  is  not  due  to  the  bricks,  but  to  the 
imperfectly  hardened  mortar. 

This  drawback  can  be  overcome  by  using  cement 
and  sand  in  place  of  lime  and  sand  for  the  mortar,  and, 
provided  that  the  joints  are  kept  thin,  and  the  correct 
proportions  cjf  cement  are  used,  tliis  cement  mortar  will 
not  prove  more  expensive  than  ordinary  mortar.  On 
the  other  hand,  the  "strength  of  the  brickwork  will  be 
increased  many  times,  and  a  crushing  strength  of  3,800 
pounds  per  square  inch — corresponding  to  a  safe  load 
of  380  pounds  per  scpiare  inch — is  not  difficult  to  attain. 

The  use  of  cement  mortar,  therefore,  provides  the 
manufacturer  of  l)ricks  with  a  means  of  showing  how 
enormously  strong  structures  may  be  made  at  prices  to 
compete  with  the  rivalry  of  concrete.  If  the  matter  is 
worked  out  carefully,  it  will  be  found  that  bricks  at  27s. 
per  thousand  can  be  reinforced  and  laid  in  cement 
mortar  at  a  cost  which  is  well  below  that  of  concrete, 
jjrovided  tliat  the  building  is  one  which  will  really  give 
both  materials  a  fair  chance.  Moreover,  the  brick 
I)uilding  will  have  an  admittedly  better  appearance 
than  the  concrete  structure,  and  the  chances  of  failure 
by  electrolysis  and  other  adventitious  causes  are  much 
less.  Hitherto  most  l^rick  manufacturers  have  been 
content  to  accept  the  statements  of  other  people  that 
concrete  is  stronger  than  brickwork 

One  fact  must  be  observed  in  the  use  of  cement:  It 
is  very  liable  to  form  scum  or  whitewash  unless  the 
mortar  is  properly  made,  and  this  would  disfigure  the 
jjuilding,  though  even  then  it  would  not  be  worse  in  ap- 
l)earance  than  many  of  the  concrete  buildings  now  in 
existence.  This  scum  may,  however,  be  avoided  by 
mixing  some  dust  made  by  crushing  soft,  red  bricks 
with  the  mortar,  as  this  brick-dust  combines  with  the 
lime  set  free  from  the  cement,  and  not  only  increases 
the  strength  of  the  mortar,  but  also  prevents  any  white- 
vvasli  being  formed.  This  method  was  known  to  the 
ancient  Romans  and  (ireeks,  and  was  used  by  them  in 
many  of  their  most  important  buildings. 

There  is  much  to  be  done  in  the  way  of  reinforced 
brickwork.  The  pity  of  it  is  that  many  brickmakers 
are  content  to  see  trade  going  into  the  hands  of  the  con- 
crete makers,  whereas  if  they  only  took  the  pains  to 
enlighten  their  local  builders  and  architects  as  to  the 
advantages  of  reinforced  brickwork  over  concrete  in 
most  localities,  there  would  soon  be  an  increased  de- 
mand for  bricks. 


In  the  course  of  an  article  in  the  Engineering  Re 
\ievv,  Mr.  Kwart  S.  Andrews  describes  an  interesting 
steel  dome  in  the  Wisconsin  State  Capitol  at  Madison, 
Wis.  The  df)me  and  its  supporting  tower  form  a  steel 
structure  independent  of  the  remainder  of  the  building. 
The  dome  is  90  ft.  in  diameter  at  the  base,. and  its  sum- 
mit is  236  ft.  above  the  ground  floor,  which  is  taken  as 
file  datum  level;  above  the  dome  rises  a  lantern  to  an 
olexation  of  267  ft.  Eight  reinforced  concrete  piers  are 
carried  by  four  reinforced  concrete  footings,  and  the 
sixteen  steel  columns  of  the  structure  are  embedded  in 
])airs  in  these  ]:)iers.  These  columns  extend  to  a'height 
of  78  ft.,  and  are  capped  by  plate  girders  forming  a  ring 
course,  octagonal  in  plan,  with  alternate  long  and  short 
sides,     b'rom  this  point  at  the  top  of  the  tower  to  the 


top  of  the  lantern  the  superstructure  was  designed  as  a 
steel  frame  building.  The  weight  of  the  whole  dome 
and  substructure  is  30,000  tons,  and  this  is  carried  by 
the  four  reinforced  concrete  foundation  piers  on  foot- 
ings 16  ft.  thick,  the  pressure  on  the  soil  being  3>4  tons 
per  square  foot.  The  weight  of  the  steel  work  is  3,000 
tons,  of  which  900  tons  is  carried  in  the  substructure. 


Moving  Loads  on  Bridges 

STRUCTURAL  significance  of  moving  loads  on 
highway  bridges,  was  the  subject  of  a  paper  re- 
cently presented  before  the  Western  Society  of 
Engineers,  by  Prof.  F.  O.  Dufour,  Assistant 
Professor  of  Structural  Engineering  in  the  University 
of  Illinois.  The  paper  was  based  on  the  carefully  re- 
corded results  of  tests  and  experiments,  extending  over 
several  years,  on  highway  bridges  under  moving  loads. 
The  bridges  were  located  in  Champaign  and  La  Salle 
Counties,  Illinois,  and  comprised  tlirough-truss  spans 
of  difl:'erent  lengths  with  different  widths  of  roadway, 
and  with  flooring  of  either  ])lank  or  reinforced  con- 
crete. Professor  Dufour's  conclusions  are  summar- 
ized as  follows: 

1.  That  biiih-up  niciiiljers  are  superior  Uj  single  sliapes. 

3.  That  hght  loads  produce  the  greatest  percentage  of 
impact,  but  that  the  light-load  static  stress,  plus  the  light-load 
impact  stress,  does  not  exceed  the  static  stress  for  which 
bridges  are  usually  designed. 

:j.  That  reinforced-concrete-floor  structures  are  much  su- 
perior to  the  plank-floor  structures. 

4.  That  on  account  of  the  fact  that  the  stresses  produced 
by  heavy  loads  in  reinforced-concrete-floor  structures  are 
very  small,  the  impact  percentages  were  difficult  to  deter- 
mine, and  that  the  values  given  are  probably  far  in  excess  .of 
tlie  actual,  which  appeared  in  the  majority  of  cases  to  be  zero. 

5.  That  actual  stresses  in  reinforced-concrete-floor  bridges 
may  l)e  assumed  as  one-half  the  computed  static  loads. 

(i.  That  considering  conclusions  1  to  5,  we  may  safely 
neglect  impact  in  reinforced-concrete-floor  bridges,  and  that 
we  may  assume  each  joist  to  take  20  per  cent  of  the  wheel 
b>ad  or  10  per  cent  of  the  axle  load. 


The  Modern  Architect 

T[\K  lingineering  Record,  in  a  recent  issue,  dis- 
cussing the  complex  duties  of  the  practice  of 
architecture  to-day,  states  editorially:  "Be- 
fore passing  hasty  judgment  upon  the  archi- 
tect of  our  own  times,  think  a  moment  of  the  evil  days 
upon  which  he  has  fallen.  In  the  mediaeval  times  he 
must  perforce  know  only  the  technicjue  of  masonry — 
the  rest  was  his  art.  If  he  were  building  a  church  the 
tine  stimulus  of  the  Gothic  was  his  inspiration  and  his 
medium  was  craftsmanship  in  stone.  To-day  he  must 
know  masonry  and  concrete,  structural  steel  and  sani- 
tary plumbing,  lighting  and  heating,  electric  wiring 
and  acoustics. 

"His  predecessor  did  not  have  to  plan  for  buying 
his  stone  from  one  source;  his  steel  from  another  and 
his  woodwork  from  a  third;  he  was  not  hounded  by 
agents  of  patented  devices  nor  pestered  by  circulars  of 
supplies  oft'ering  him  'the  usual  architect's  commission 
of per  cent.'  .\11  these  things  the  architect  of  to- 
day has  to  endure,  besides  being  called  a  slavish  copy- 
ist if  he  turns  to  the  best  in  antiquity  and  a  common- 
place innovator  if  he  does  not. 

"His  chief  hope  is  in  suiting  himself  as  best  he  may 
to  new  conditions,  calling  in  technical  advisers  on  the 
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details  whicli  he  cannot  in  tlie  nature  of  tiiinj^s  have 
time  to  master,  even  if  he  has  the  abiHty,  standing  the 
more  firmly  I)y  the  interests  of  his  chent  as  he  comforts 
a  regiment  of  siih-contractors,  and  rememl)ering  tlial 
lie  must  ])Q  artist  hefore  being  engineer  or  contractor. 
( )riginaHty  and  resoiircefuhiess  are  much  more  difficult 


to  find  than  technical  or  constructional  skill,  and  if  the 
architect  is  to  be  more  than  a  master  mason  or  boss 
concrete  mixer  it  must  be  by  the  possession  of  these  at- 
tributes. .Art  did  not  die  with  the  Gothic  nor  jjcrish 
with  tile  Romanesque.  The  .times  have  changed  and 
the  architect  mu.st  change  with  them. 


The  Bulk  Handling  of  Cement* 


By  H.  M 

Tl  1 1'^  use  of  cement  in  bulk  is  comparatively  new. 
My  experience  with  Indk  cement  started  vvitli 
the  mechanical  prob'enis  involved  in  handling 
and  storing  the  material  and  other  aggregates 
at  the  mixing  plant,  measuring  and  conveying  them  to 
tile  mixer,  and  mixing  and  handling  concrete. 

Some  of  the  large  cement  companies,  and  a  few  pro- 
gressive contractors,  have  been  studying  this  problem 
recently.  1  am  indebted  for  many  ideas  to  Mr.  Robert 
F.  Hall,  Assistant  Sales  Agent  of  the  Univer.sal  Port- 
land Lenient  Company,  who  has  made  a  very  careful 
study  of  the  subject  of  handling  cement  in  bulk. 

Like  all  new  ideas,  its  beneticiaries  accept  it  reluct- 
antly, and  its  advocates  are  subject  to  the  criticism 
which  greets  all  pioneers.  It  is  remarkable  of  human 
nature  that  the  people  who  are  most  benefited  by  a  new 
idea  are  the  slowest  to  adopt  it ;  and  it  is  equally  signi- 
ficant that  once  a  contractor  has  used  bulk  cement,  he 
becomes  one  of  its  most  enthusiastic  converts.  It  re- 
quires no  little  originality,  and  a  great  deal  of  courage, 
to  depart  from  a  custom  of  years'  standing  in  any  line 
of  business,  and  such  departure  must,  of  necessity,  be 
founded  upon  logic  which  is  absolutely  sound. 

Ever  since  Portland  cement  became  a  factor  in  the 
contracting  business  it  has  been  delivered  to  the  ulti- 
mate consumer  in  packages.  At  first  wooden  barrels 
were  used,  but  these  were  so  cumbersome  and  difficult 
to  handle  that  a  small  package  was  substituted,  and 
now  cement  is  handled  almost  universally  in  cloth 
sacks,  or  paper  bags,  four  of  them  constituting  the 
commercial  unit — the  barrel. 

Cement  is  only  one  of  the  component  parts  of  con- 
crete. The  fine  and  coarse  aggregates — sand  and  gra- 
vel, or  stone,  have  always  been  liandled  in  bulk,  and 
an  inquiring  mind  uninfluenced  by  business  custom 
would  naturally  ask  "Why  should  cement  be  delivered 
in  packages  when  the  other  aggregates  are  always  used 
in  bulk?  Careful  consideration  of  the  subject  showed 
many  reasons  why  cement  packages  could,  and  should, 
be  eliminated  from  a  great  many  classes  of  concrete 
work,  and  to  demonstrate  the  practicability  of  this  new 
idea,  the  people  who  originated  it  presented  it  to  cer- 
tain contractors  for  their  favorable  consideration,  which 
was  at  last  secured. 

The  present  age  is  one  essentially  of  conservation, 
not  of  conservatism,  and  if  it  can  be  shown  satisfactor- 
ily that  there  is  an  economic  waste  in  packing  cement 
in  sacks  only  to  reduce  it  to  the  bulk  condition  before 
it  can  be  used,  the  attention  of  every  contractor  who 
must  necessarily  pay  for  this  packing  and  unpacking 
of  cement  is  immediately  challenged.  If  the  contrac- 
tor can  be  relieved  of  this  expense  and  at  the  same 
time  can  purchase  his  cement  for  a  less  figure,  it  is 
obvious  that  there  will  be  a  larger  margin  of  profit 

*Pa|>er  r«ad  at  the  First  Internnilonsl  Koad  CongrcvF  at  Mcntreal  la».t 
month. 

tPrcaident,  Manh-Cnpron  ManufactnrlnK  Company,  Chicago. 
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for  him  in  his  work.  Those  vvht)  adopt  this  method 
first  will  have  the  advantage  over  their  competitors. 
The  cement  company  which  developed  this  idcA 
olifers  cement  in  bulk  for  42  cents  a  bushel  barrel  le.^> 
than  the  price  of  cement  in  cloth  .sacks.  I'\)rty  cents 
of  this  is,  of  course,  represented  by  the  cloth  sacks 
themselves,  and  two  cents  represents  the  saving  to 
tlie  cement  company  in  packing  and  loading  cement  in 
bulk.  Therefore,  as  far  as  the  manufacturer  is  con- 
cerned, the  only  saving  in  this  method  is  in  elimination 
of  the  cloth  sacks  wliicli  would  otherwise  be  used. 
This,  of  course,  relieves  the  manufacturer  of  the  a.i-' 
of  counting,  inspecting,  cleaning,  and  repairing  thcsi 
sacks  when  they  are  returned  to  tlie  mill  by  the  con 
tractor  for  credit.  On  the  other  hand,  new  machinci  v 
is  necessary  to  load  and  weigh  bulk  cement  when  it 
is  placed  in  cars.  A  device  called  a  weightometer-has 
been  adapted  for  this  purpose.  This  machine  consi.sis 
of  a  belt  upon  which  the  cement  is  cimveyed  into  liic 
car.  This  belt  passes  through  the  weightometer  and 
all  the  cement  on  it  is  automatically  weighed  and  re- 
corded by  the  machine,  so  that  the  operator  can  tell 
by  a  glance  at  the  dial  exactly  how  many  ])ounds  of 
cement  have  passed  through  the  machine  into  the  ca.-. 
A  car  of  bulk  cement,  therefore,  in  being  loaded,  is 
weighed  as  a  unit.  When  it  is  loaded,  figuring — as  i> 
done  in  the  United  States — 376  pounds  to  the  barrel  oi 
cement,  and  assuming  that  the  car  is  to  contain  2?0 
barrels,  the  belt  is  stopped  when  the  dial  register.-. 
94,000  pounds,  and  the  entire  car  is  thus  weighed  in 
one  operation.  If  the  same  car  be  loaded  with  cement 
in  cloth  sacks,  1,000  sacks  would  be  required,  ana 
likewise  the  necessity  of  weighing  1,000  separate  ob- 
jects. Thus  the  liability  of  error  in  weighing  is  re- 
duced from  one  thousand  chances  to  one.  It  is,  of 
course,  the  object  of  every  honest  manufacturer  of  ce- 
ment to  furnish  correct  weight,  and  cement  in  bulk 
represents  the  most  satisfactory  way  of  doing  this. 

Protecting  Cement  From  Moisture 

Some  doul)t  may  be  raised  as  to  the  difficulty  in 
protecting  the  cement  from  moisture,  both  in  transii 
from  the  mill  and  at  the  mixing  plant,  but  this  has 
proved  to  be  purely  theoretical.  The  damage  to  bulk 
cement  in  transit  l)y  reason  of  a  leaky  car  is  shown  bv 
actual  experiment  to  be  50  per  cent  of  the  damage  tlu 
.same  amount  of  water  would  inflict  if  falling  on  cc 
ment  in  cloth  sacks.  The  reason  for  this  is  that  whcis 
water  comes  in  contact  with  the  cotton  cloth,  bv  capil- 
lary attraction  it  spreads  to  the  adjacent  sacks,  .so  that 
a  leak  in  a  car  roof  will  frequently  ruin  a  whole  tier 
of  sacks  from  top  to  bottom  of  the  car.  and  damage  a 
large  part  of  the  cement  contained  in  these  sacks.  If 
water  falls  on  bulk  cement,  it  is  absorbed  iminediatelx 
where  it  falls  and  the  resulting  damage  consists  of  .i 
crust  of  cement,  depending  in  size  on  the  amount  m 
water.      The  damage  is  confined  to  the  .spot  immedi- 
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ately  under  the  leak,  and  all  the  damaged  cement  can 
be  lifted  from  the  car  in  this  cake. 

Experience  has  shown  that  the  handling  of  bulk  ce- 
ment does  not  raise  as  much  dust  as  cement  in  cloth 
sacks.  The  cement  sifts  through  the  sacks  with  the 
many  handlings  so  that  the  natural  cohesion  between 
the  particles  is  broken  and  the  dust  is  blown 
away  or  falls  off.  The  method  of  handling  it  in  bulk 
saves  all  this  waste.  The  method  of  handling,  of 
course,  varies  with  the  physical  conditions  surroimd- 
ing  the  work. 

In  the  early  stages  of  the  development  of  bulk  ce- 
ment shipment,  the  material  was  handled  successfully 
and  in  large  quantities  by  contractors  who  did  not 
spend  a  single  cent  on  special  equipment.  They  rea- 
soned that  if  they  could  handle  and  measure  the  sand 
and  stone  (which  is  90  per  cent  of  the  concrete  job) 
by  means  of  wheelbarrows,  they  could  handle  and 
measure  the  10  per  cent,  that  it  would  require,  with 
equal  accuracy  and  facility.  A  great  many  jobs  of 
considerable  magnitude  are  still  being  carried  on  in 
this  way,  but  naturally  the  possibilities  of  bulk  ce- 
ment in  saving  labor  and  increasing  the  output  of  a 
concreting  plant  may  be  realized  more  fully  by  means 
of  equipment  more  particularly  adapted  to  the  work. 
When  the  work  is  adjacent  to  a  railroad  track  and  the 
size  of  the  job  warrants  it,  a  bin  may  be  constructed 
alongside  the  track  into  which  the  bulk  cement  is  con- 
veved  by  means  of  the  bucket  elevator.  On  one  side 
this  bin  is  built  a  hopper  for  the  coarse  aggregate,  and 
on  the  other  side  one  for  the  fine  aggregate.  Both  of 
these  aggregates  feed  from  the  bottom  of  their  respec- 
tive hoppers,  through  spouts,  into  the  mixer  hopper. 
Experience  has  shown  that  a  non-tilting  tvpe  of  con- 
crete mixer  lends  itself  best  to  a  plant  of  this  kind,  as 
it  requires  less  head  room.  These  aggregates  are  han- 
dled from  the  cars  into  these  hoppers  by  a  clam  shell 
operated  by  a  standard  hoisting  engine  or  by  the  same 
bucket  elevator  used  in  elevating  the  cement. 

Many  Operations  Saved 

Bulk  cement  is  moved  from  the  car  by  a  scraper 
similar  to  that  used  for  unloading  grain.  With  this  the 
cement  is  scraped  from  the  door  of  the  car  into  the 
chute  which  feeds  into  the  bottom  of  the  elevator  leg. 
From  the  bin  the  cement  falls  by  gravity  through  a 
measuring  box  into  the  mixer  hopper.  Thus  we  see 
that  the  only  labour  connected  with  delivering  the  ce- 
ment into  the  mixer  is  that  required  to  unload  the  car 
with  the  device  above  described.  Two  men,  in  one 
hour,  can  easily  unload  a  car  containing  250  barrels  of 
cement  in  bulk.  Bv  this  method  the  contractor  is  saved 
the  cost  of  the  labor  which  otherwise  would  be  neces- 
sary to  perform  the  following  activities  : 

1.  Carry  the  cement,  sack  by  sack,  from  the  car  to  the 
storage  shed,  and  pile  in  shed. 

2.  Carry  the  cement,  sack  by  sack,  from  the  storage  shed 
to  the  mixer  platform. 

3.  Untie  each  sack  and  empty  the  cement,  sack  by  sack, 
into  the  mixer  hopper. 

4.  Shake  out  the  empty  sacks  over  the  mixer-hopper  to 
relieve  them  of  all  their  contents. 

5.  Lay  the  sacks  aside  to  be  bundled. 

6.  Bundle  the  empty  sacks  for  shipment  to  the' mill. 

7.  Remove  the  bundles  of  empty  sacks  to  the  storage  shed 
to  await  the  accumulation  of  a  shipment. 

8.  Load  the  bundles  of  empty  sacks  into  a  car  for  ship- 
ment to  the  mill,  prepaying  the  freight  on  them.  Then  en- 
sure a  long  wait  while  the  sacks  go  to  the  mill  and  are  count- 


ed and  inspected  there  before  a  credit  can  be  issued  on  them 
and  a  check  sent  to  the  contractor  for  the  value  of  the  good 
sacks  found  in  the  shipment. 

In  every  one  of  these  eight  stages  the  sacks  are  li- 
able to  damage  by  abuse  of  careless  workmen,  by  ex- 
posure to  the  weather,  and  in  many  other  ways.  Sacks 
also  make  convenient  aprons  for  workmen,  tool  bags, 
cushions  for  drivers  to  sit  on,  and  it  is  reported  that 
even  shirts  made  of  cement  sacks  are  stylish  among 
some  workmen.  The  loss  on  a  job  of  this  kind  in  all  of 
its  many  phases  is  estimated  by  contractors  at  from 
live  to  ten  cents  a  barrel  on  the  amount  of  cement 
used. 

Every  contractor  who  handles  Portland  cement  re- 
cognizes that  the  empty  cement  sack  is  the  most  fruit- 
ful source  of  dispute  with  the  manufacturer,  of  loss 
on  the  job,  and  of  general  inconvenience  in  handling 
cement.  Everyone  will  recognize  that  the  elimina- 
tion of  the  sack  on  the  job  would  be  a  great  boon.  If 
beside  securing  the  advantages  incidental  to  removing 
the  sack  entirely  from  the  work,  the  contractor  finds 
liimself  relieved  of  a  large  item  for  labor  in  handling 
these  sacks,  both  full  and  empty,  tliere  is  no  question 
that  he  should  use  cement  in  bulk  wherever  feasible. 
Where  the  mixing  plant  is  removed  from  the  railroad 
track  100  ft.  or  more,  belt  conveyors  have  been  used 
to  take  the  cement  from  the  car  to  the  elevator  con- 
nected with  the  overhead  bin.  The  fine  and  coarse  ag- 
gregates may  be  handled  over  the  same  belt  into  bins 
provided  for  them  so  that  the  gravity-feed  into  the 
mixer  hopper  can  be  applied  to  all  of  the  materials  go- 
ing into  the  mixer.  The  number  of  laborers  saved  by 
this  kind  of  an  arrangement  varies  with  the  magni- 
tude of  the  job  and  in  any  case  the  saving  well  repa)'s 
the  contractor  for  the  installation  of  the  neces.sary 
handling  machinery  and  for  the  construction  of  these 
overhead  bins.  But,  as  it  has  been  said,  the  physical 
conditions  of  each  job  will  require  an  arrangement 
best  suited  for  its  individual  need. 

Cement  in  bulk  takes  up  less  room  on  the  job,  wliicii 
is  sometimes  very  desirable.  Take,  as  an  illustration, 
a  large  paving  job  which  we  were  called  in  on  last 
week.  This  job  requires  30,000  barrels  of  cement, 
which  means  120,000  sacks.  At  10  cents  a  sack  it  takes 
$12,000  more  to  finance  the  job  than  if  the  cement  were 
delivered  in  bulk.  This  bag  money  is  tied  up  until 
credit  is  received  from  the  manufacturer  for  sacks  re- 
turned, and  every  contractor  knows  how  long  it  takes- 
to  get  this  credit. 

Figure  the  average  loss  of  sacks  and  interest  on 
money  invested  in  this  case  at  10  cents  a  barrel,  or  $3,- 
000  actual  loss,  to  say  nothing  of  extra  labor  required 
in  handling  all  these  sacks,  and  in  any  case  the  amount 
of  capital  necessary  to  finance  the  job  is  materially  re- 
duced. It  is  quite  evident  that  this  subject  is  worthy 
of  study  by  all  contractors  on  large  work. 


It  is  reported  that  construction  will  soon  be  begun 
of  a  railway  bridge  connecting  Rugen,  an  island  in  the 
Baltic  Sea  almost  due  north  of  Berlin,  with  the  main- 
land of  Germany.  This  bridge,  when  completed,  will 
be  one  of  the  longest  in  the  world,  exceeding  even  that 
over  the  Hwang  ho,  which  is  10,740  feet  long.  The 
structure  will  probably  include  a  track  for  pedestrians, 
although  none  for  road  traffic,  and  when  completed  it 
will  substantially  shorten  the  journey  between  Berlin 
and  Hamburg  on  the  one  hand,  and  Stockholm  and 
Christiania  on  the  other.  The  cost  is  estimated  at 
about  $5,000,000. 
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The  New  Vancouver  Club  Building 

THE  new  Vancouver  Club  building,  illustrated 
herewith,  has  been  erected  in  Vancouver  at 
a  cost  of  $290,000.  The  design  of  the  building 
is  called  out  in  modern  Renaissance.  Terra 
cotta  and  light  brown  pressed  brick  have  been  used 
as  the  facing  for  the  street,  elevation,  while  the  side 
and  rear  walls  are  faced  with  12-inch  Dennison  tile 
and  rendered  in  cement.  The  cornice  work  at  the 
front  is  in  terra  cotta.  Tar  and  gravel  have  been  em- 
ployed for  the  roofing.  The  Hennebique  design  of 
reinforced  concrete  has  been  followed  throughout  for 
all  reinforced  concrete  work.  There  are  several  panel 
beams  of  approximately  56-foot  spans  over  the  main 
dining  room  and  billiard  room,  and  one  beam  with  a 
60-foot  span  supports  the  two  upper  floors.  The  main 
entrance  consists  of  a  large  vaulted  vestibule  which 
leads  into  a  spacious  lobby  lounge  with  domed  and 
ornamental  ceilings. 

The  building  was  designed  by  Messrs.  Sharpe  & 


The  New  Vancouver  Club  Building. 


Thompson,  Vancouver,  who,  by  the  way,  are  the  ar- 
chitects for  the  proposed  British  Columbia  University 
buildings.  The  general  contractors  were  the  Norton- 
Griffiths  Steel  Construction  Company,  of  Vancouver. 


Some  of  the  difficulties  which  confronted  the  Eng- 
lish engineers  when  constructing  some  of  the  railways 
in  India  are  referred  to  by  a  writer  in  the  Philadelphia 
Record.  Cliffs  rising  several  thousand  feet  from  the 
river,  almost  as  smooth  as  brick  walls,  had  to  be  passed. 
The  services  of  the  best  cragsmen  in  the  mountains 
were  secured.  The  boldest  of  them,  who  would  creep 
where  a  goat  would  scarcely  venture,  bored  holes  at 
intervals  of  15  ft.,  in  which  they  fixed  strong  iron  bars. 
On  these  were  hung  ropes  and  planks,  from  which  the 
men  could  begin  their  work,  while  suspended  thou- 
sands of  feet  above  the  river.    When  the  bold  crags- 


men came  to  a  part  of  the  cliff  so  smooth  that  even 
they  could  find  no  foothold  they  would  scale  the  preci- 
pice by  going  back  and  ascending  it  at  some  point 
which  aflforded  footing.  Fixing  an  iron  bar  in  the  rock 
as  low  down  from  the  top  as  they  could,  they  would 
be  let  down  by  a  rope  until  they  hung  at  the  level  of  the 
proposed  road.  Then,  boring  the  rock,  they  would  fix 
therein  an  iron  bar  and  connect  it  by  a  rope  bridge  with 
the  last  point  gained.  The  active  hillmen,  careless  of 
dizzy  heights,  would  crawl  on  the  bridge,  bore  the  cliff, 
and  let  in  bars  at  the  intermediate  points.  On  these 
bars  planks  were  laid,  on  which  worked  the  coolies 
who  built  the  viaducts. 


The  fire  risk  in  floor  openings  to  accommodate  belt 
or  rope  drives  has  not  been  as  fully  appreciated  as  the 
safeguarding  of  vertical  openings  through  floors  at 
stairs  and  elevators  by  placing  them  in  towers  well  cut 
off  from  the  remainder  of  the  building.  The  protection 
of  belt  openings  has  been  handicapped  by  the  lack  of  a 
construction  suitable  for  use  in  mill  buildings  where 
the  belt  or  rope  towers  were  not  provided  for  in  the 
original  design.  Partitions  of  expanded  metal  and  ce- 
ment construction,  2-in.  or  more  in  thickne.ss,  have  been 
found  well  adapted  for  the  enclosure  of  such  main 
drives  in  existing  buildings.  These  cement  partitions, 
it  is  said,  can  be  installed  at  a  cost  not  greatly  in  ex- 
cess of  combustible  forms  of  construction. 


"In  making  fire  prevention  work  eflfective  the  pub- 
lic has  to  be  considered,"  said  Robert  D.  Kohn,  presi- 
dent of  the  National  Fire  Protection  Association,  re- 
cently. "Men  are  continuing  to  put  up  buildings  badly 
constructed,  dangerous  to  life  and  to  oilier  property ; 
putting  such  structures  up  mainly  through  itrnorance. 
The  difference  in  cost  of  fireproof  and  non-fireproof 
construction  has  been  gradually  cut  down.  To-day  for 
structures  of  any  importance  this  difference  is  so  small 
that  the  owner  would  be  amply  recompensed  for  the 
increased  cost  by  the  lower  insurance  rate.  In  build- 
ings whei-e  the  cost  of  fireproof  construction  is  still 
prohibitive  there  are  simple  protection  devices  which 
can  be  introduced  to  make  a  non-fireproof  building  al- 
most as  safe  as  one  of  steel  and  concrete." 


In  a  paper  read  before  the  American  Institute  of 
F.lectrical  Engineers,  Mr.  L.  A.  De  Blois  gives  a  de- 
scription of  investigations  conducted  for  a  large  manu- 
facturer of  explosives  to  arrive  at  a  suitable  system  of 
lightning  protection  for  buildings  containing  explo- 
sives. The  paper  is  divided  into  the  following  sec- 
tions:— (1)  An  analysis  by  oscillograph  of  the  second- 
ary currents  induced  by  actual  lightning  discharges  in 
vertical  earthed  conductors,  the  results  seeming  to  in- 
dicate that  such  currents  are  non-oscillatory  and  aperi- 
odic, though  occurring  in  either  a  negative  or  positive 
direction.  An  attempt  is  made  to  explain  the  pheno- 
mena generally  attributed  to  high-waves  of  almost 
vertical  front.  (2)  An  investigation  of  the  primary  ef- 
fects of  a  20-in.  spark  in  air  having  the  same  essential 
characteristics  as  those  attributed  to  lightning  when 
applied  to  a  model  protective  system  consisting  of  iso- 
lated vertical  conductors  surrounding  a  small  building. 
(3)  An  investigation  of  the  secondary  effects  produced 
under  the  above  conditions,  which  are  considered  to  be 
static  inductive  rather  than  dynamic  inductive.  A 
brief  description  is  given  of  a  general  protective  system 
recommended  for  explosives  buildings. 
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Personal  Mention 

Mr.  J.  R.  Duncan  of  the  Vulcan  Ironworks,  New  West- 
minster, B.C.,  is  visiting  several  steel  works  in  the  Old  Coun- 
try. 

Mr.  C.  R.  Yuill,  C.E.,  has  completed  plans  for  the  con- 
struction of  four  reinforced  concrete  bridges  for  Armstrong, 
B.C.,  to  which  city  he  is  consulting  engineer. 

Mr.  G.  R.  Blair  is  acting-manager  for  Ontario  of  the 
Eugene  Phillips  Electrical  Works,  Limited,  Toronto,  pend- 
ing the  appointment  of  a  successor  to  Mr.  T.  R.  Fulton,  re- 
signed. 

Mr.  A.  E.  Foulds,  of  Brantford,  is  discontinuing  his  busi- 
ness of  manufacturers'  sales  agent  and  dealer  in  building  sup- 
plies to  accept  a  position  as  estimator  and  purchasing  agent 
for  Messrs.  R.  H.  Sscord  &  Sons,  Limited,  general  contrac- 
tors, of  Brantford. 


Obituary 

Mr.  Wm.  R.  Perrin,  President  of  the  W.  R.  Perrin  Com- 
pany, Toronto,  manufacturers  of  filter  presses,  died  at  Chic- 
ago recently,  aged  50.  He  was  the  architect  of  the  new  muni- 
cipal abattoir  at  Toronto,  Ont. 

Profesor  Robert  Crawford,  the  eminent  engineer,  who 
carried  out  several  important  schemes  in  Canada,  died  on 
June  9  at  Ballyshannon,  Ireland.  At  one  time  he  filled  the 
chair  of   engineering  at   McGill   University. 

Mr.  Robert  H.  Skelton  who  for  six  years  past  was  man- 
ager of  the  Ontario  Sewer  Pipe  Company,  Limited,  Mimico, 
Ont.,  died  suddenly  from  hemorrhage  of  the  brain  on  June 
10.  Deceased  was  at  one  time  G.  T.  R.  station  agent  at 
Mimico. 

Mr.  Robert  H.  Jupp,  engineer  for  the  county  of  Simcoe, 
Ont.,  was  instantly  killed  on  June  5.  When  inspecting  work 
on  a  new  county  bridge  being  constructed  at  Nicolston,  be- 
tween AUiston  and  Cookstown,  he  fell  through  a  hole  in  the 
flooring  and  dropped  a  considerable  distance  to  the  hard 
ground.  For  several  years  the  late  Mr.  Jupp  has  held  the 
position  of  County  Engineer  of  Simcoe,  and  superintended 
the  expenditure  of  large  sums  on  the  roads  of  the  county. 

Mr.  Wm.  Armstrong,  C.E.,  died  at  his  residence.  The 
Priory,  Toronto,  on  June  9,  at  the  advanced  age  of  93.  The 
late  Mr.  Armstrong,  who  was  a  native  of  Dublin,  Ireland, 
came  to  Toronto  in  1851.  As  a  civil  engineer  he  designed 
and  built  important  sections  of  the  old  narrow  gauge  Grand 
Trunk  Railway.  He  accompanied  Sir  Garnet  WoolsUey,  as 
chief  engineer  with  the  first  Railway  Expedition.  He  was 
also  a  well-known  artist  and  a  member  of  the  Royal  Acad- 
emy. He  was  the  son  of  General  Sir  Alexander  Armstrong, 
who  was  at  one  time  Commander-in-Chief  of  the  British 
Army  and  who  fought  at  Waterloo. 


Miscellanea 

The  steamer  Pueblo  of  the  Canada  Cement  Company,  of 
Montreal,  is  reported  to  have  carried  away  six  lock  gates  on 
the  Welland  Canal  on  June  10.  The  accident  was  due  to  the 
steamer  being  driven  ahead  instead  of  astern  after  entering 
lock  9,  with  the  result  that  the  foot  gates  were  unmitred  and 
pushed  out.  The  rush  of  water  tore  both  head  gates  from 
their  fastenings,  and  also  damaged  the  two  head  gates  of 
lock  8.  The  head  gates  of  lock  9  are  fitted  with  the  Gowan 
safety  device,  but  the  lower  gates,  with  which  the  boat  col- 
lided, are  not  so  equipped.  Repairs  were  carried  out  by  a 
Government  crew. 


the  widening  of  Greenwood  avenue  by  the  city,  north  of  the 
G.  T.  R.  tracks.  Mr.  Logan  claims  $100,000,  contending  that 
the  widening  made  the  space  on  the  high  grounds  in  the 
yards  so  narrow  that  it  was  inadequate  for  the  operation  of 
the  kilns,  and  for  making  driveways  and  storing  fuel  and 
brick.  Counsel  for  the  city,  Mr.  Geary,  called  Mr.  L.  W. 
McArthur,  of  Montreal,  to  give  expert  evidence,  the  latter 
being  superintendent  of  three  large  plants.  Mr.  McArthur 
stated  that  there  was  no  reason  why  a  kiln  should  not  be 
built  on  a  slope.    The  award  will  be  made  by  the  arbitrator. 


St.  John,  N.B.,  is  to  have  a  new  hotel  at  a  cost  of  a  million 
dollars.  The  Imperial  Hotel  Company  of  St.  John,  Limited, 
was  incorporated  last  week,  with  an  authorized  capital  of  one 
million,  by  C.  H.  Cahan,  Jr.,  for  St.  John,  and  Montreal  capi- 
talists headed  by  Stanley  Elkins,  vice-president  of  the  Cana- 
dian Manufacturers'  Association;  H.  A.  Powell,  K.C.,  of  the 
International  Waterways  Commission,  and  Rupert  M.  Rive. 
This  company  proposes  to  construct,  equip  and  operate  a  first- 
class  six  storey  hotel  to  be  known  as  the  Hotel  Imperial. 
The  plans,  which  have  been  prepared  by  Ross  and  MacDonald, 
architects,  Montreal,  who  designed  the  Chateau  Laurier,  Ot- 
tawa, and  the  Fort  Garry,  Winnipeg,  provide  for  more  than 
aoo  bedrooms,  125  of  which  will  have  private  bath.  The 
building  will  be  fireproof  and  will  stand  on  30,000  square  feet 
of  land  on  the  corner  of  King  square  and  Sydney  street,  fac- 
ing on  King  Square. 


An  announcement  made  a  few  days  ago  discloses  the  in- 
formation that  a  large  shipbuilding  plant,  with  slipways,  ma- 
chine and  construction  shops,  will  be  erected  on  the  south 
shore  at  Vancouver,  B.C.,  in  the  near  future.  The  site  of  the 
proposed  works  is  east  of  the  old  Moodyville  mill,  extending 
back  a  distance  of  3,000  ft.  and  comprising  an  area  of  92^ 
acres.  The  ground  has  been  secured  by  the  Dominion  Ship- 
building, Engineering  and  Drydock  Company,  which  pro- 
poses to  build  the  works  there.  Preliminary  arrangements 
have  already  been  completed  and  borings  for  the  site  of  the 
drydocks  carried  out.  The  entire  plan  when  completed  will 
cost  practically  $5,000,000.  It  is  claimed  that  the  new  plant 
will  be  capable  of  building  any  type  of  vessel.  A  drydock 
with  gates  100  ft.  in  width  and  1,000  ft.  long,  capable  of  being 
added  to  later,  have  been  provided  for. 


Apparently  dissatisfied  with  the  present  arrangements  for 
fire  protection  in  Montreal  the  Canadian  Fire  Underwriters' 
Association  have  put  forward  the  suggestion  that  the  city 
should  engage  a  body  of  competent  engineers  to  prepare  a 
report  under  their  supervision.  A  deputation  from  the  under- 
writers attended  a  recent  meeting  of  the  Board  of  Control 
and  urged  that  an  investigation  of  the  water-works  as  they 
exist  at  present  should  be  made,  in  consequence  of  the  many 
fire  losses  sustained  and  the  accident  to  the  water  conduit 
last  December.  The  decision  of  the  Board  in  the  matter  has 
not  yet  been  disclosed. 


Arbitration  proceedings  have  concluded  before  Mr.  P. 
H.  Drayton,  K.C.,  at  Toronto,  to  assess  the  damages  alleged 
to  have  been  sustained  by  the   Logan  brickyards,  owing  to 


The  pumping  plant  at  Toronto  would  appear  to  be  in  an 
unsatisfactory  condition  judging  by  a  report  submitted  recent- 
ly to  the  Toronto  Board  of  Control  by  Commissioner  Harris, 
who  complained  that  the  centrifugal  pumps  at  the  city's  pump- 
ing station  failed  to  comply  with  the  terms  of  the  contract  as 
to  construction,  capacity  and  efficiency.  Having  endeavored 
without  success  to  get  the  contractors  to  effect  a  remedy  he 
now  recommended  that  the  city  solicitor  be  instructed  to  pro- 
ceed against  the  contractors  and  sureties  for  the  fulfilment  of 
the  terms  of  the  contract.  The  pumps  were  installed  in  No- 
vember, 1909,  by  the  Jens  Orten  Boving  Company,  who  have 
been  paid  90  per  cent  of  the  contract  price.  Four  of  the 
pumps  are  at  the  main  pumping  station  on  John  street,  and 
the  other  four  at  the  high  level  station. 
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EAST  and   WEST  —  FROM  COAST  to  COAST 


EASTERN   CANADA 

liauiilton  city  council  has  approved  the  recomraenUatioii 
of  the  iJuilding  Inspector  tor  the  services  of  an  assistant. 

Woodstock,  Ont.,  is  to  have  a  new  City  Hall  at  an  ex- 
penditure of  about  $30,000.  i'lans  have  already  been  pre- 
pared by  McBnde  &  Gilbert,  architects,  London,  (Jnt. 

The  Davis  Shipbuilding  and  Repairing  Company,  Liiiut- 
ed,  has  been  incorporated  at  Ottawa,  witn  a  capital  of  $J00,- 
000,  to  carry  on  the  shipbuilding  business  at  Lauzon,  (Jue. 

The  Warner,  Quinlan  Asphalt  Company,  Montreal,  have  a 
contract  for  paving  work  amounting  to  some  $220,000.  The 
job  comprises  seven  and  one-half  miles  o£  asphalt  roads  and 
lilteen  miles  of  combination  curb  and  gutter. 

A  six-ton  motor  truck  of  the  Ontario  Sewer  Tipe  Com- 
pany, Swansea,  carrying  six  tons  of  pipes,  went  through  the 
Mimico  Creek  bridge  a  few  days  ago.  The  bridge  is  a  steel 
frame  structure,  which  was  double-planked  last  fall. 

The  Toronto  city  council  has  decided  to  submit  to  the 
ratepayers  during  the  second  week  in  July,  a  by-law  asking 
permission  to  expend  $a00,000  on  motor  buses,  if  passed  an 
initial  purchase  of  ten  buses  will  be  made,  the  number  ulti- 
mately to  reach  a  total  of  thirty-five. 

A  competition  for  plans  for  a  new  municipal  building  in 
Westmount,  Jf.Q.,  is  confined  to  architects  or  firms  of  archi- 
tects on  the  Island  of  Montreal.  The  total  sum  to  be  spent 
on  the  new  building  is  $150,000.  The  question  of  material  or 
design  is  left  entirely  to  competing  architects. 

The  decision  of  the  Canadian  Wire  &  Cable  Company  to 
erect  a  plant  at  Leaside,  Ont.,  at  a  cost  of  $1,600,000  is  cal- 
culated to  add  greatly  to  the  industrial  importance  of  that 
district.  The  steel  skeleton  work  on  a  large  section  of  the 
building  is  at  present  under  construction,  and  one  unit  of  the 
building  will  be  some  500  ft.  in  length. 

Canadian  architects  will  be  invited  to  send  in  competi- 
tive plans  for  a  pubhc  civic  library  to  be  erected  at  the  corner 
of  Sherbrooke  and  Montcalm  Streets,  Montreal.  The  build- 
ing will  cost  $250,000.  Other  libraries  are  to  be  erected,  and 
it  is  understood  that  the  plans  for  the  other  libraries  are  to 
be  of  similar  design.  The  prizes  will  be  $1,000,  $800  and  $500 
for  the  three  best  plans  submitted. 

At  Montreal,  Que.,  a  ten-storey  factory,  estimated  to  cost 
about  $1,000,000,  is  contemplated  by  the  Henry  Morgan  Com- 
pany, Limited.  The  location  of  the  factory  to  be  in  the  rear 
of  the  company's  store  on  St.  Catherine  street  west.  The 
preparation  of  the  plans  is  practically  completed  and  the  build- 
ing will  take  the  place  of  the  present  factory  on  the  corner  of 
Beaver  Hall  Hill  and  Victoria  Square.  It  is  intended  to  con- 
vert the  present  factory  into  offices  for  rental. 

The  contract  for  the  construction  at  Toronto  Island  of 
a  Kansome  drifting  sand  filtration  plant  of  60,000,000  gallons 
daily  capacity,  has  been  given  to  the  John  ver  Mehr  Engi- 
neering Company,  Limited,  Toronto,  the  contract  price  being 
$1,066,282.  The  filtration  plant  is  guaranteed  with  a  cash 
bond  of  $250,000  to  produce  tasteless,  colorless  water  98  per 
cent  bacteriologically  pure  and  to  require  not  more  than  one 
grain  of  chemical  per  gallon  of  treatment.  The  ver  Mehr 
Company  are  prepared  to  commence  installing  the  plant  im- 


mediately and  it  is  expected  that  it  will  be  in  operation  by 
January,  1016.  The  company  has  guaranteed  a  removal  of 
90  per  cent  where  there  are  organisms  present  to  the  extent 
of  50  to  500  per  c.c;  95  per  cent  where  there  are  500  to  2,000 
present  per  c.c,  and  98  per  cent  of  all  organisms  where  there 
are  over  2,000  bacteria  per  c.c.  present  in  the  filtered  water. 
It  also  guarantees  a  removal  of  98  per  cent,  of  B.  Coli  and 
of  all  turbidity,  and  the  use  of  alum  is  not  to  exceed  1  grain 
per  Imperial  gallon  under  usual  conditions. 

It  is  stated  in  authoritative  quarters  that  the  United 
States  Steel  Corporation  will  in  the  near  future  erect  in  Can- 
ada a  plant  at  a  cost  of  $10,000,000.  It  is  considered  probable 
that  the  plant  will  be  located  at  Montreal  in  opposition  to 
Armstrong  &  Whitworth's  plant  now  in  process  of  erection 
on  the  south  shore  of  the  St.  Lawrence.  This  action  of  the 
United  States  Steel  Corporation,  of  which  Mr.  Andrew  Car- 
negie is  the  head,  is  said  to  have  been  decided  on  quite  re- 
cently. 

Kapid  progress  has  been  made  with  the  construction  of 
the  Cedars  Rapids  Manufacturing  and  Power  Company's  plant 
at  Cedars,  P.Q.,  by  the  contractors,  Fraser,  Brace  and  Com- 
pany. It  is  expected  that  the  Power  Company  will  be  ready 
to  generate  power  by  the  end  of  this  year.  Concrete  is  being 
largely  used  in  the  construction  of  the  power  house.  The 
work  involves  the  excavation  of  over  1,000,000  cubic  yards  of 
earth  and  of  about  700,000  cubic  yards  of  rock.  A  large  part 
of  the  machinery  is  being  installed. 

It  is  understood  at  Ottawa  that  the  Dominion  Govern- 
ment have  decided  to  build  the  new  Toronto  Post  Office  on 
the  site  already  acquired  through  expropriation.  The  post 
office  will  be  on  the  corner  of  Adelaide  and  Victoria  streets 
with  the  entrance  on  Adelaide  street.  It  is  proposed  to  erect 
a  building  on  both  streets  25  ft.  back  from  the  street  line,  and 
to  utilize  the  space  in  front  as  a  beauty  spot.  The  building, 
which  is  expected  to  be  one  of  the  finest  of  its  kind  in  Can- 
ada, will  cost  over  a  million  dollars. 

The  building  returns  at  Montreal  show  that  from  January 
1  to  May  31,  1914,  the  total  value  of  building  permits  issued 
was  $6,578,314,  representing  1,823  buildings,  as  against,  1,577 
buildings  and  a  total  value  of  $7,663,861  in  the  corresponding 
period  last  year.  Both  the  number  of  permits  issued  and  the 
value  of  building  done  during  May  of  this  year  exceeds  that 
for  the  corresponding  month  last  year,  the  figures  for  1914 
being  716  permits  valued  at  $2,517,148,  compared  with  655 
permits  and  a  total  value  of  $2,473,608  in  May,  1913. 

The  estimated  cost  of  the  new  work  on  section  3  of  thr 
Trent  Valley  Canal,  for  which  tenders  have  been  called,  is 
approximately  $1,500,000.  The  section  to  be  enlarged  lies  be- 
tween Peterborough  and  Lake  Simcoe,  and  the  present  con- 
tracts are  all  in  progress.  The  announcement  was  made  re- 
cently by  the  Minister  of  Railways  and  Canals  that  the  entire 
waterway  would  be  completed  at  the  increased  depth  with- 
in four  years.  The  lower  sections  between  Hastings  and  the 
Bay  of  Quinte  will  be  opened  for  traffic  before  the  end  of  this 
year. 

Plans  for  the  Don  section  of  the  Bloor  street  viaduct  have 
been  inspected  in  private  by  the  Toronto  Board  of  Control. 
In  the  Don  section  there  are  five  arches  with  282  ft.  between 
each.     Provision  is  made  for  a  10  ft.  9  ins.  walk,  two  20-ft. 
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roads  and  two  railways  on  the  roadway  which  is  86  ft.  across, 
over  all.  The  railways  are  separated  by  a  curb  from  the  vehi- 
cular traffic  routes.  Telegraph,  electric  and  other  wires  arc 
provided  for  in  conduits  beneath  the  sidewalk.  Tenders  for 
the  steel  work  will  be  called  for  at  once  and  plans  for  the 
Kosedale  section  are  practically  completed. 


WESTERN  CANADA 

The  Marine  Navigation  and  Engineering  Company  has 
been  incorporated  at  Victoria,  B.C.,  with  a  capital  of  $100,000, 
to  carry  on  business  at  Vancouver. 

The  Saskatchewan  Department  of  Public  Works  at  Re- 
gina  is  advertising  for  tenders  for  the  court  house  and  land 
titles  office  to  be  built  at  Humbolt. 

The  Dominion  government  has  awarded  a  contract  to 
Janse  Bros.,  for  the  building  of  a  new  elevator  at  Calgary, 
Alta.,  at  a  cost  of  $750,000.  The  elevator  will  have  a  capacity 
of  3,500,000  bushels. 

It  is  rumored  that  the  Roman  Catholic  diocese  in  Regina, 
Sask.,  has  planned  to  erect  35  houses  and  a  large  church  on 
the  north  side  of  Regina.  This  property  is  owned  by  the 
Roman  Catholic  church. 

Messrs.  James  Brothers,  Calgary,  are  the  general  contrac- 
tors for  a  grain  elevator  to  be  erected  in  that  city  for  the 
Dominion  Government  at  a  cost  of  $750,000.  The  capacity  of 
the  elevator  will  be  2,500,000  bushels. 

Prince  Rupert,  B.C.,  is  to  have  a  new  post  office  building 
at  an  estimated  cost  of  $100,000.  Tenders  for  the  building 
close  on  July  6,  with  Mr.  R.  C.  Desrochers,  Secretary  of  the 
Department  of  Public  Works,  Ottawa. 

The  Saskatchewan  Co-operative  Elevator  Company,  with 
head  office  at  Regina,  is  calling  for  tenders  for  the  erection 
of  a  building  at  the  corner  of  Eleventh  avenue  and  Smith 
street,  the  estimated  cost  of  which  is  $75,000. 

The  Provincial  Public  Works  Department  of  British  Col- 
umbia, has  awarded  to  Messrs.  Armstrong,  Morrison  &  Com- 
pany, Vancouver,  the  contract  for  a  bridge  over  the  Pitt  River 
at  Port  Coquitlam.    The  estimated  cost  is  $300,000. 

Mr.  F.  Mollard,  Secretary  of  the  Little  Manitou  Rural 
Telephone  Company  with  headquarters  at  Watrous.  Sask.,  )s 
calling  for  tenders  for  the  supply  of  labor  and  material  re- 
quired for  the  building  of  the  company's  proposed  tiloplione 
system. 

Watson,  Jacks  &  Anderson,  of  Nanaimo,  are  erecting  a 
two-storey  store  and  office  building  in  that  city  for  Mr.  J.  B. 
Nicholson  at  a  cost  of  about  $15,000.  The  building  is  of 
brick  construction  and  was  designed  by  Mr.  A.  Forrester,  a 
local  architect. 

The  Hon.  Louis  Coderre,  Minister  of  Mines  at  Ottawa, 
has  been  advised  that  The  Oil  Processes,  Limited,  a  British 
firm  with  a  Canadian  connection,  contemplate  the  expenditure 
of  more  than  $3,000,000  in  an  exhaustive  search  for  petroleum 
in  Northern  Alberta. 

The  plant  of  the  Kootenay  Concrete  Company,  which  is 
being  launched  at  Rossland,  B.C.,  has  commenced  operations. 
This  plant  has  machines  for  the  manufacture  of  building 
blocks,  chimney  blocks,  pipes,  ornamental  work  and  concrete 
forms  of  various  kinds. 

The  annual  report  of  the  Department  of  Mines  of  ihe 
Dominion  Government  declares  that  "the  district  b(  iween  Re- 
gina and  Moose  Jaw,  and  the  district  along  the  Alberta  bc-im- 
dary  in  Saskatchewan  is  reported  to  offer  a  chance  for  oil 
operations."  It  is  rumored  in  Regina  that  an  oil  expert  will 
investigate  the  matter  in  the  near  future. 

A  branch  of  the  firm  of  Wettlauflfer  Bros,  of  Toronto, 
manufacturers  of  concrete  mixers,  is  being  opened  at  Regina, 
Sask.     Temporary  quarters  have  been  secured  and  the  com- 


pany will  shortly  erect  a  building  of  their  own.  This  western 
branch  will  control  all  the  business  in  Saskatchewan,  Alberta, 
and  British  Columbia.  The  local  manager  is  Mr.  A.  E.  Hod- 
gert. 

The  Board  of  Highways  Commissioners  for  Saskatche- 
wan is  calling  for  tenders  for  the  construction  of  a  number 
of  bridges,  including  two  reinforced  concrete  abutments  for 
a  bridge  over  the  Moose  Jaw  river  south-west  of  Lang,  and 
a  reinforced  concrete  bridge  and  dam  north  of  McTaj^gart; 
also  a  reinforced  concrete  sluiceway  for  a  dam  near  Langen- 
burg. 

With  the  intention  of  enforcing  the  city  building  by-laws. 
Building  Inspector  Daly,  of  Medicine  Hat,  Alta.,  has  notified 
prospective  builders  in  that  city  that  prosecutions  will  follow 
any  infringement  of  the  local  building  by-laws,  which  require 
the  taking  out  of  a  permit  from  the  office  of  the  building  in- 
spector, and  the  submitting  of  plans  showing  proper  sanitary 
arrangements. 

In  the  Calgary  oil  fields  it  is  expected  that  derricks  of 
the  largest  type  will  soon  be  employed  in  boring  drilling  rigs. 
A  report  to  hand  states  that  a  California  oil  man,  Mr.  Clyde 
Segur,  has  placed  an  order  for  five  separate  derricks  with  the 
Wendling  &  Nathan  Lumber  Company  of  Oregon.  These 
derricks  are  to  be  106  ft.  high,  constructed  of  the  straightest 
and  toughest  Oregon  pine. 

Mr.  J.  E.  Asquith,  town  engineer  of  Redcliffe,  is  planning 
sewer  work  to  be  done  this  year  to  cost  $200,000.  A  trunk 
sewer  on  Broadway,  and  laterals  on  Third  and  Fifth  streets 
are  all  that  can  be  done  this  summer.  The  plans  prepared  by 
Mr.  W.  J.  Francis,  of  Montreal,  have  been  received,  and  when 
finally  carried  out  will  involve  an  expenditure  of  about  half 
a  million.  The  trunk  sewer  will  be  built  of  brick,  and  the 
laterals  of  sewer  pipe  made  in  this  vicinity. 

At  Winnipeg,  Man.,  a  demonstration  sewage  disposal 
plant  has  been  in  operation  for  the  last  six  months.  The  plant 
is  the  Dickson  &  Centrifuge  system  which  is  stated  to  be  ad- 
mirably suited  to  the  Canadian  climate,  being  completely 
housed  and  economically  heated  during  the  cold  weather,  so 
that  freezing  up  is  not  possible.  Captain  Cecil  Morgan,  who 
represents  the  English  Syndicate  running  the  plant,  has  ex- 
tended an  invitation  to  Works  Commissioner  Harris,  of  To- 
ronto, to  visit  the  plant  at  Winnipeg. 

The  Provincial  government  recently  considered  tenders 
for  the  construction  of  the  substructure  of  the  new  steel 
bridge  across  the  Pitt  River  to  connect  the  municipality  of 
Coquitlam  with  Pitt  Meadows.  The  successful  tenderers  were 
Armstrong,  Morrison  &  Company,  of  Vancouver.  The  total 
cost  of  the  bridge  will  be  about  $500,000,  and  the  work  will  be 
completed  within  twelve  months.  The  bridge  will  consist  of 
seven  open  dredging  caisson  piers  and  two  pile-bearing  piers. 
The  approach  on  the  west  end  will  be  300  feet  long  and  on 
the  east  end,  465  feet. 

The  city  council  of  Calgary,  Alta.,  has  decided  to  re-sub- 
mit several  of  the  by-laws  which  were  defeated  by  the  rate- 
payers in  April  and,  in  addition,  a  new  by-law  making  a  grant 
of  $360,000  to  the  Exhibition  Company  for  the  erection  of  new 
buildings,  improvement  of  grounds,  etc.  The  by-laws  to  be  re- 
submitted are  as  follows: — Parks,  $50,000;  electric  light,  $300,- 
000;  concrete  sub-base  for  street  railway,  $90,000;  publicity 
and  receptions,  $17,000.  The  total  expenditure  asked  to  be 
authorized  is  $807,000  and  the  five  by-laws  will  go  to  the 
people  on  June  26. 

It  was  announced  at  Ottawa  recently  that  the  Dominion 
government  would  establish  an  Astronomical  Observatory  at 
Victoria,  B.C.,  to  supplement  the  Government  Astronomical 
work  heretofore  done  at  Ottawa.  Details  of  the  equipment 
to  be  installed  have  not  yet  been  announced  but  the  site  has 
been  selected  at  Saanich  Hill,  north  of  the  city  proper,  and 


796 


THE    CONTRACT     RECORD 


it  is  understood  that  contracts  for  both  the  lenses  and  clienii- 
cal  parts  have  been  awarded.  The  house  is  a  circular  build- 
ing of  steel  construction  with  walls  30  ft.  high  and  surmount- 
ed by  a  revolving  dome  00  ft.  in  diameter. 

A  scenic  road  is  being  built  from  Kevelstoke,  B.C.,  up 
Mount  Kevelstoke  to  Victoria  Park  on  its  summit.  Coin- 
mencing  on  the  western  boundary  of  the  city,  at  an  altitude 
of  1,450  feet,  with  the  aid  of  live  switchbacks,  the  road  reach- 
es the  summit,  12.8  miles  distant,  at  an  altitude  of  0,150  feet. 
Upon  completion  of  the  road  the  Canadian  Pacific  Railway 
contemplates  the  establishment  of  an  automobile  service  con- 
necting its  hotel  at  Kevelstoke  with  the  chalet  at  the  summit, 
which  is  to  be  constructed  by  the  company.  The  average 
grade  of  the  road  is  0.6  per  cent  and  the  maximum  grade  7.6 
per  cent.  The  park  on  the  sumn\it  consists  of  a  plateau  of 
some  70,000  acres. 

A  vaudeville  theatre  will  be  erected  in  Regi:ia,  Sask., 
within  the  next  few  months.  The  theatre,  which  will  be 
known  as  the  "Empress,"  will  be  built  by  Mr.  Williaju  .Milne 
of  Kegina,  on  the  property  immediately  north  of  the  Metro- 
pole  Hotel  on  Kose  street.  It  will  have'  seating  accommoda- 
tion for  about  1,000  persons.  Plans  of  the  building  have  been 
prepared  by  Messrs.  Tripp  &  Rowley,  architects,  Regina,  aii'i 
it  is  expected  that  excavation  will  be  commenced  without  do- 
lay.  The  building  will  be  of  steel  frame  and  reinforced  con- 
crete, and  fireproof  throughout.  A  uniciue  feature  of  the 
theatre  will  be  the  finish  of  the  hallways,  foyers  and  staii- 
ways,  which  will  be  of  fancy  tiled  brick.  The  building,  th,- 
cost  of  which  will  be  about  $65,000,  will  have  a  breadth  of  30 
feet  and  a  depth  of  125  feet. 

Some  interesting  particulars  bearing  upon  the  construc- 
tional development  of  Dawson  City,  Yukon,  have  been  receiv- 
en  at  the  office  of  this  journal.  The  population  of  the  town 
is  2,000,  it  having  remained  stationary  during  the  last  few 
years.  The  assessment  is,  roughly,  two  million  dollars  and 
the  tax  rate  for  the  present  year  is  18  mills.  There  are  ap- 
proximately eight  miles  of  gravelled  roads  and  there  will  be 
an  expenditure  of  $14,000  on  road  work  this  season.  The 
sewerage  system  consists  of  box  sewers  emptying  into  the 
river.  Sewer  extensions  are  planned  at  a  cost  of  $2,000.  Th^ 
garbage  is  collected  in  carts  and  dumped  into  the  Yukon 
river.  Water  is  obtained  from  the  Klondike  river  and  filtered 
before  being  pumped  through  the  mains.  Water-works  ex- 
tensions contemplated  involve  an  expenditure  of  $65,000.  The 
installation  of  an  electric  light  plant  is  planned  by  the  cor- 
poration. The  Superintendent  of  Works  and  Buildings  for 
Dawson  City  is  Mr.  Isaac  Lusk. 


Greater  Winnipeg  Water  Supply 

IN    connection    with    the   city   of    Winnipeg's   scheme    for 
bringing  a  water  supply  from  Shoal  Lake,  at  a  cost  of 
$13,000,000,  it  is  of  interest  to  note  that  the  most  ex- 
pensive part   of   the   undertaking,   the   preliminaries   of 
which  are  now  well  advanced,  will  be  the  construction  of  the 
aqueduct..   The  estimated  cost  of  this  is  $8,729,000,  the  various 
items  making  up  this  total  including  the  following: 

Earth  excavation,  west  of  Summit  cut,  1,880,000  cu. 

.yds.,  at  60  cts $1,116,000 

Earth  excavation,  in  Summit  cut,  1,100,000  cu.  yds., 

at  75  cts.    .  .• 825,000 

Rock  excavation,  94,000  cu.   yds.,  at  $2.50 235,000 

Refill  and  embankment,  2,300.000  cu.  yds.,  at  40  cts.  920,000 

Concrete,   340,000  cu.  yds.,  at  $13 4.420,000 

Reinforced  concrete,  29,000  cu.  yds.,  at  $17 493,000 

Timber  platform.  13,000  ft.,  at  $40 .520,000 

Steel  for  reinforcing  aqueduct 70,000 


Special  work  near  river  crossing so,000 

Gate  and  screen  chamber  and  other  work  at  intake  50,000 

■  Surveys  for  the  aqueduct  were  conducted  during  the  win- 
ter. The  frozen  ground  facilitated  this  work  and  it  was  possi- 
ble to  locate  the  line  approximately  on  the  preliminary  align- 
ment through  a  country  almost  impenetrable  except  in  winter 
A  section  37  miles  long  was  run  between  two  points  38  miles 
apart,  with  a  deviation  of  not  more  than  3  miles  from  the  air 
line.  A  uniform  grade  of  0.7  ft.  per  thousand  was  secured, 
except  at  two  small  river  crossings.  About  60  per  cent  of  the 
country  through  which  the  location  has  been  made  is  covered 
with  small  timber.  Half  of  the  distance  is  in  muskegs.  l'"or 
the  greater  part  of  the  length  the  aqueduct  will  be  uniformly 
covered  by  a  fill  4  ft.  deep  and  it  is  believed  that  the  invert 
will  be  at  all  points  in  hard  ground  below  the  swamp  stratum. 
The  administration  board  will  have  constructed  typical  sec- 
tions of  the  aqueduct  for  testing  and  exhibition  purposes. 
The  board  also  has  decided  to  supply  alt  gravel,  sand  and  ce- 
ment to  be  used  in  the  construction  f.  o.  b.  cars  near  site  ni 
the  work. 

The  construction  of  the  Shoal  Lake  water  supply  system 
is  in  charge  of  the  Commissioners  of  the  Greater  Winnipeg 
Water  District.     S.  H.  Reynolds  is  chairman  of  the  Commis 
sion,  which  has  its  main  office  at  901  Boyd  Building,  Winni- 
peg. 

The  survey  parties  engaged  in  exploration  and  location 
of  the  aqueduct  line  have  been  in  charge  of  George  E.  Richan, 
Arch.  Paget,  Douglas  I.  McLean,  A.  C.  D.  Blanchard  and 
Charles  J.  Bruce.  Max  V.  Sauer  is  Chief  of  Designs  in  the 
Winnipeg  office. 


Canadian  Railroad  Development 

The  new  Lake  Shore  line  of  the  C.  P.  R.  will  probably 
be  in  readiness  for  passenger  "traffic  in  the  course  of  a  few 
weeks.  This  line  will  give  practically  a  new  route  between 
Montreal  and  Toronto. 

According  to  an  announcement  made  a  few  days  ago  by 
Mr.  T.  C.  Martin,  passenger  agent  of  the  T.  H.  &  B.  Railway, 
arrangements  have  been  completed  for  the  construction  of  a 
branch  line  from  Smithsville  to  Dunnville.  The  work  will  be 
started  very  soon. 

Work  is  proceeding  on  the  grade  upon  which  steel  will 
be  laid  to  the  terminal  grounds  of  the  Hudson  Bay  Railway, 
beginning  at  The  Pas,  a  point  south  of  the  bridge  across  the 
Saskatchewan  River.  Two  tracks  will  be  laid,  one  to  the 
round  house  and  the  other  to  connect  with  the  C.  N.  R.  about 
a  mile  south  of  the  present  station.  The  plans  call  for  14 
tracks,  with  a  capacity  of  1,600  cars.  Of  these  tracks  8  will 
be  laid  immediately  and  the  balance  as  necessity  requires. 


The  electrical  specialties  manufactured  by  Messrs.  Gent 
&  Company,  Limited,  Leicester,  Eng.,  are  described  in  a 
number  of  carefully-compiled,  well-illustrated  booklets,  neat- 
ly secured  under  one  stiflf  cover,  received  at  the  office  of  the 
Contract  Record  and  Engineering  Review.  A  particularly 
interesting  catalogue  is  that  of  water  level  and  sewage  record- 
ing apparatus.  Many  important  installations  of  this  appara 
tus  have  been  made  by  H.  M.  Government  and  by  many 
large  corporations,  not  only  in  the  old  country,  but  through- 
out the  world.  Another  interesting  booklet  is  that  descrip- 
tive of  the  Pulsynetic  system  of  electric  impulse  clocks. 
This  system  has  been  installed  throughout  the  "Aquitania." 
Britain's  largest  liner.  Copies  of  the  firm's  publications  may 
be  seen  at  the  Toronto  office  of  the  Contract  Record  or  ob- 
tained directly  from  Messrs.  Gent  &  Company,  at  Faraday 
Works,  Leicester  Eng. 
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^^                                t    •^    ESTASLisHED  1806     _  ImportaHt  Aspects  of  Contract  Reform 

^'  ^  i-».4'<*Q^^T     I  Jy^./fc <%. ■M-a.rJ  r-|^llERK    are    contractors    and    contractors— and 

M^XT|||^II      I     l^r^i    ill    ■■  I         how  some  men  ever  got  into  the  business  is  a 

■  1     II  I  I  £  V»^^*'    I  l^'V'^^i  \f  JL       matter  of  speculation.    When  two  men  figure 

^^^^  **                                   *  X                   *  on  the  same  piece  of  work  and  there  is  a  difTer- 

^^'^P-I^vi.i^^l.il*/*     OpVlPlAT  ^'"^'^  "^  °""^  hundred  per  cent  in  their  bids  it  may  be 

V"  JUil^ilivCi  iii^     *^^  "  I.V.'TV  asserted  without  fear  of  contradiction  that  either  one  of 

^ tliem  has  mistaken  his  avocation  or  there  is  something 

'                          ~                            "  wrong.     It  may  be  argued  that  such  a  difference  may 

Published  Each  Wednesday  By  be  occasioned  by  carelessness  on  the  part  of  one  of  the 

UTT/^U   r"     IV/f  A  r^T  P*  A  INJ    T  TlV/f  TTRD  bidders.    To  this  we  reply  that  the  careless  man  should 

HUGH   G.    MACLUA  N ,  LlMl  1  liU  ^^^^^  ^^  ^^^^^  .^  contracting,  for  his  estimates  can  never 

HUGH  C.  MacLEAN,  Winnipeg,  President.  be  accepted  with  any  reliability. 

THOMAS  S.  YOUNG,  General  Manager.  Recently  we  had  occasion  to  examine   the  figures 
HEAD   OFFICE  -   -   220    King   Street    West,   TORONTO  submitted  for  the  construction  of  an  exnibition  build- 
Telephone  A.  929  ing  and  we  noticed  that  the  low  bidder  was  $58,000 

under  the  next  man  and  $145,000  under  the  highest 

MONTREAL  -  Telephone  Main  2299  -  119  Board  of  Trade  bidder.  ^    Another   instance   is   where   a   contractor   se- 

WINNIPEG  -  Telephone  Garry  856  -  302  Travellers'  Bldg.  cured  the  ]ob  of  building  a  concrete  sewer  for ^ 

VANCOUVER    -    Tel.   Seymour  2013    -    Hutchison    Block  more  than  $dO,000,  or  $3.5,000  under  the  highest  bidder. 

NEW  YORK     -     Tel.  3108  Beekman     -     Tribune  Building  In   a   recent   award   of   sewer   work   mtIie\V  est   the 

CHICAGO  -  Tel.  Central  6403  -  1155  Peoples  Gas  Building  pnce  of  the  low  bidder  amounted  to  |13o,000    while 

LONDON,  ENG.    - -  3  Regent  Street,  S.W.  the  highest  bid  received  was  well  over  $200,000. 

'. —  Whence  such  discrepancy?     If  it  were  possible  to 

SUBSCRIPTION   RATES  carry  out  the  work  at  the  low  price,  then  trie  man  who 

Canada  and  Great  Britain,  $2.00.     U.  S.  and  Foreign,  $3.00.  submitted  the  high  bid  would  have  made  a  remarkable 

Single  copies  10  cents  profit,  while  the  conditions   reversed   tiie   low   bidder 

■ ^ would  have  incurred  heavy  loss.     It  is  possible  that 

Alphabetical   Index   of   Advertisers  for  some  unforeseen  reason  the  high  bidder  did   not 

Pa^e  16  want  the  contract  and  tliat  the  low  bidder  wanted  the 

_ ~ 1  vvt)rk  badly  and  was  willing  to  take  it  at  a  small  profit, 

^o'-  '^ June  24,  1914 O; — 5  i^^^j.   ^^.^^^   ^^j^.]^   speculation   cannot   altogether   explain 

such  disparities. 

Principal   Contents  We  are  inclined  to  think  that  only  too  often  the 

_^  „  fault   lies   with   the   low   man.     He   makes   omissions. 

Important  Aspects  of  Contract  Reform •    ■■■   '•'-■'  „nder-estimates  the  equipment  and  labor  required  and 

The    Engineer's    Estimate    trom    the    Viewpoint    of    the  .,,  ^^j^  f,„^„.es  to  a  point  which  reduces  the  job  to 

Contractor ;^,^  economic  absurdity.    Such  men  are  the  bane  of  the 

The    Engineering  Activities   of   the   City   of    F.dmonton,  contracting  business  and  they  should  not  be  in  it.     As 

/^^ltJ^ sori-.i  the  "lowest"  contractors  they  rob  the  good  man  in  the 

•Stafif  Article  business  of  many  a  legitimate  prize,  only  to  drag  the 

Advantages  of  Brick  Paving 805  trade  into  disrepute  by  reason  of  the  scamped  work 

,    ,      ,^,      ,.,     „.       ,  .                                  a,„;  tliey  find  necessary  to  recover  part  of  their  profit. 

Construction  of  the  Klondike  Pipe  Line n'H)  .^ .                          .    .'                  11           1       •                 i-   i       i        i. 

^"                              „    ,,,   ,,,   T,j        ,  Contracting  is  essentially  a  business  which  should 

By  W.  W.  Edwards  t      .    j    c   ■   1           j                  1          n-i       ■                  ^      . 

^                   ■  be  conducted  fairly  and  squarely.      I  he  incompetents 

Elevated  Steel  Water  Tower  at  St.  Thomas,  Ont 809  .^^^^j   ^j^^^^  ^j^^   prostitute   the   business   to   the   lowest 

Large  Reinforced  Concrete  Pier  at  Halifax,  N.S.   ...   810-13  principles  of  selfish  gain  should  be  eliminated.     One 

Hydro-Electric  Development  at  Cedars  Kapids.  Que.—  may  ask  how  reform  can   be  accomplished   in   a   day 

Progress  Report 813  when  so  much  depends  upon  dollars  and  cents.     To 

Water-Tight  Sewer-Pipe  Joints 814-15  this  we  can  only  reply  that  much  can  be  achieved  by 

By  E.  T.  Fort  individual  eflfort  and  by  united  action  on  the  part  of 
...„.,                                                          01  r  the  various  constructional  bodies  looking  to  the  pro- 
Color  Varieties  m  Bnck „ '   „ '   ' '  •    ' '  "'o^ion  of  efficiency  and  the  setting  up  of  a  higher 

Constructional  Features  of  the  C.  P.  R.   Banff  Springs       ^  standard  of  ethics  .in  the  business.     We  sh^'.l  always 

H°ts' '  have  to  deal  with  incompetency,  but  as  time  goes  on 

StaiT  Article  jl,g  incompetents  will  become  fewer,  as  in  the  rush  of 
Reinforced   Concrete   in  Theory  and    Practice    ...    ...    818-;>0  competition  it  will  be  a  case  of  the  survival  of  the  fit- 
By  .Alexander  Melville,  C.  R.  test.     It  is  upon  unscrupulousness,  then,  that  we  mus*: 

The  Use  of  Marble  in  Architecture 820-1  concentrate,  having  for  our  watchword,  "Efficiency." 

The  Economics  of  Brick  Pavements 821  It  is  not  enough  to  refrain  from  immoral  practices 

■  r      •        c      ci       i.„,„,iat;„n  f„r  Rri.k-  P^veiiipius    821  "1  Contracting :  oHC  must  not  coudonc  them.    If  we  are 

Soecihcations  for  Slag  I'oundation  tor  linck   tA\tments     «.ji  .■   c    j   ii     i.               r                        •    ,        •      i        •             .       >• 

speciuLai  u                 e                                                          ^^^  satisfied  that  one  of  our  associates  in  business  is  dis- 

Personal  Mention ■■■   -"-  honest  the  only  course  to  pursue  is  to  cease  to  know 

Featuring  H.  N.   Ruttan  and  A.  J.   Latornell.  ^^-^     If  the  few  dishonest  contractors  were  thus  ostra- 

Building  Progress  at  Montreal 8„ !      ^.;^^^  -^^  ^^^  business  they  would  find  it  hard  to  obtain 

Construction  News  and  Trade  Notes   834-0     credit  outside  of  it,  for  there  is  still  something  of  value 

General  Review  of  Trade  and  Market  Conditions— Mont-  in  a  good  name.     Reputation  will  always  count. 

real,    Toronto,    Winnipeg    and    Vancouver.      Reports  If,  then,  we  work  for  a  higher  Standard  of  efficiency, 

and  Quotations 1"^     we  shall  arrive  at  a  point  where  incompetents  will  have 


798 


THE    CONTRACT    RECORD 


no  place  in  contracting.  If  we  establish  and  observe  a 
liigli  code  of  ethics,  and  bring  about  certain  reforms  in 
llie  manner  of  awarding  contracts,  we  shall  place  the 
legitimate  prizes  which  contracting  ofiers  beyond  the 
reach  of  the  unscrupulous.  Then,  perhaps,  we  shall 
hnd  less  disparity  between  the  high  and  low  bids;  and 
then,  perhaps,  it  will  be  necessary  to  cast  about  for 
fresh  editorial  topics.  At  present,  these  matters,  like 
the  poor,  are  always  with  us. 


Go-operation  Productive  of  Close  Bidding 

Tl  1  E  desirability  of  calling  for  bids  with  a  view 
to  encouraging  bidders  and  close   Ijidding  is 
a  topic  of  editorial  consideration  in  a  recent 
issue  of  Engineering  and  Contracting.     The 
article  is  a  timely  one,  for  such  shortcommgs  on  the 
part  of  many  engineers — in  Canada  at  any  rate — have 
been  notorious. 

To  our  mind  it  is  only  too  often  a  case  of  llie  right 
order  of  things  reversed  through  unnatural  develop- 
ments. How  often  do  we  not  find  the  government  em- 
ployee, a  servant  of  the  public,  according  such  treat- 
ment to  the  public  who  pay  him  as  to  turn  conditions 
topsy-turvy,  making  the  public  subservient.  With  the 
engineer  the  basic  defect  is  the  same.  He  loses  bal- 
ance— becomes  top-heavy  with  an  exaggerated  sense 
of  his  own  authority. 

The  impartial  attitude  towards  contractors  which 
the  engineer  has  to  observe  does  not  preclude  his  giv- 
ing that  assistance  which  is  absolutely  essential  in  the 
best  interests  of  the  work.  As  our  contemporary 
points  out,  the  engineer  and  contractor  should  be  co- 
workers, entitled  to  a  joint  knowledge  of  all  facts  bear- 
ing upon  the  cost  of  performing  the  work. 

A  call  for  bids  has  two  main  objects — one,  tt)  secur- 
ing a  structure  of  specified  design  and  structural  in- 
tegrity, and  the  other,  to  secure  this  structure  at  low- 
est cost.  To  attain  these  t)bjects  close  bidding  must 
be  made  possible  and  the  only  way  to  do  tliis  is  by 
eliminating  uncertainties  as  to  construction. 
♦       *       * 

THE  LOWEST  RESPONSIBLE  BIDDER 
Not  many  moons  ago  there  was  a  prolonged  discus- 
sion in  tliis  journal  of  a  suggestion  (made  originally 
by  a  writer  who  is  now  the  London  correspondent  of 
the  Contract  Record)  to  award  tenders  not  to  the  low- 
est bidder,  but  to  the  lowest  bidder  but  one.  Prac- 
tically every  conceivable  argument  was  adduced,  but 
the  preponderance  of  opinion  was  in  favor  of  leaving 
matters  as  they  are.  Now  the  matter  is  revived  by  an 
editorial  discussion  in  the  Chicago  authority  mentioned 
above,  it  having  already  been  shown  that  tlie  lowest 
bidder  and  the  lowest  responsible  bidder  on  a  piece  of 
work  are  often  different  contractors. 

Certainly  we  are  entirely  in  accord  witli  the  finding 
that  one  of  the  greatest  faults  in  the  application  of  the 
contract  system  of  doing  public  work  is  the  award  oi 
contracts  to  lowest  bidders  who  are  not  properly  quali- 
fied to  carry  their  contracts  to  successful  completion. 
We  quote  from  our  conlemporary,  Engineering  and 
Contracting,  and  commend  the  principles  to  our 
readers : 

This  evil  is  becoming  better  recognized  and  there  i.s 
a  growing  tendency  to  award  contracts  to  the  lowest 
responsible  bidder  rather  than  to  the  lowest  bidder. 
Theoretically  this  has  always  been  the  case,  but  actu- 
ally the  vast  majority  of  contracts  for  the  building 
of  public  works  have  l)een  awarded  to  the  bidders  sub- 


mitting the  lowest  bids  regardless  of  their  other  quali- 
fications. Tliis  practice  has  been  by  no  means  limited 
t(j  small  towns  or  even  to  municipal  works;  in  fact 
tlie  practice  lias  been  all  Uh)  general. 

The  two  quotations  which  follow  indicate  tlie  grow- 
ing disapproval  among  engineers  of  the  practice  here 
condemned.  In  discussing  a  paper  on  the  state  super- 
vision of  dams  and  reservoirs,  presented  before  the 
New  England  Water  Works  Association,  Mr.  M.  O. 
Leighton,  chief  liydrographer  of  the  United  Stales 
(jeological  Survey,  said  in  part: 

Consider  the  contractor.  It  is  undoubtedly  true  that 
many  dam  failures  have  been  caused  by  poor  work  on  his 
part.  You  know  the  predicament  of  a  contractor  who  is  los- 
ing money  on  his  job,  and  how  easy  it  is  to  consider  the  fact 
ihat  he  is  losing  money  and  therefore  to  allow  a  little  indul- 
gence here  and  there.  To  secure  a  good  piece  of  work  under 
such  conditions,  eternal  vigilance  is  usually  necessary,  and 
few  of  us  measure  up  to  eternal  vigilance.  One  of  the  best 
ways  to  obviate  such  a  difficulty  is  to  abolish  that  absurd 
and  anti<|uated  reRulation  which  prevails,  especially  in  pub- 
lic work,  that  the  contract  shall  be  awarded  to  the  lowest 
bidder  regardless  of  the  cost  and  the  difticulties  and  regard- 
less of  the  real  responsibility  of  the  man.  In  90  per  cent  of 
the  cases,  and  probably  more,  the  expense,  trouble  and  delay 
caused  by  a  defaulting  contractor  who  is  awarded  a  job  at 
a  too  low  price,  more  than  exceeds  the  difference  between 
the  successful  bi<l  and  tin-  ratif)nal  one. 

Plans  and  specifications  insure  good  construction, 
as  a  rule,  only  under  rigid  inspection.  Mr.  I.eigliton's 
comments  bring  out  a  point  wiiich  should  be  more 
generally  appreciated  b)'  those  who  award  contracts, 
that  is,  tile  luimaii  element  must  l)e  considered  in  it> 
relation  to  tlie  rigidity  of  inspection  when  a  contractor 
is  losing  coiisideraiile  sums  of  money.  Tlie  responsible 
contractor  is  one  who  will  do  good  work  even  though 
at  considerable  financial  loss  to  himself,  but  this  type 
of  contractor  seldom  l)ids  too  low  in  these  days  of 
basing  bids  upon  carefully  prepared  contractor's  cost 
estimates. 

In  his  latest  annual  report,  Mr.  Charles  A.  Einlcy, 
superintendent  of  the  Pittsburgh  Bureau  of  Water, 
comments  as  follows  upon  the  folly  of  av.'ardiiig  con- 
tracts to  the  lowest  bidder,  regardless  of  other  con- 
siderations.    To  quote  :• 

The  unfortunate  and  unwarranted  delay  in  some  of  our 
new  work  calls  attention  to  the  necessity  of  more  rigid  do 
termination  of  the  ability  of  bidders  to  execute  the  terms  of 
contracts.  These  delays  have  arisen  from  lack  of  manage- 
ment. The  provision  in  our  specifications,  that  the  bidder 
shall  have  the  necessary  organization,  capital,  experience, 
etc.,  to  execute  the  terms  of  the  contract,  should  be  made  to 
mean  just  what  it  says.  The  fact  that  a  bidder  is  the  lowest 
bidder  should  not  secure  for  him  any  consideration  unless  he 
had  demonstrated  the  ability  to  execute  such  a  contract. 

A  competent  contracting  organization  is  just  as  essential 
to  satisfactory  results  as  is  the  engineering  organization 
which  designs  and  supervises  the  work. 

Mr.  I'inley  specifically  names  three  of  the  most 
noticeable  and  annt)ying  examples  of  delay  in  the  coni- 
))letion  of  contracts  in  the  recent  experience  of  the 
Pittsburgh  Bureau  of  Water.  He  states  that  in  eacli 
of  these  cases  bids  were  received  from  contracting  or- 
ganizations which  had  demonstrated  their  ability  to 
coniph'  with  the  progress  required  in  the  contract. 
They  were  not  the  low  bidders,  but  in  each  case  the 
city  has  lost  money  by  awarding  to  the  low  bidders. 

The  popular  adherence  to  the  low  bid  regulation 
undoubtedly   comes,   in    part,   from    the   belief   that    a 
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higher  degree  of  honesty  is  present  when  contracts 
are  awarded  to  low  bidders  rather  than  to  rehitively 
higher  bidders.  There  are  evidences  that  this  simple 
faith  is  passing.  Enough  stories  exploitin'g  the  smart 
tricks  of  those  who  graft  on  public  works  have  been 
published  in  the  popular  press  during  the  past  few 
years  to  impress  upon  the  more  intelligent  of  the  gen- 
eral public  that  if  a  disposition  to  graft  is  present  the 
low  bid  regulation  ,is  easily  surmounted.  The  public 
should  now  realize  that  the  awarding  of  a  contract  to 
a  high  bidder  for  the  purpose  of  "getting  in"  on  the 
difference  between  his  bid  and  the  low  bid  is  regarded 


as  case  A-sub-one  among  the  simple  forms  of  double- 
dealing  under  the  contract  system,  and  as  much  too 
crude  a  method  to  be  employed  with  safety.  So  well 
is  this  ancient  form  of  grafting  understood  that  award- 
ing a  contract  to  anyone  but  the  lowest  bidder  should 
be  inferential  evidence  of  the  honesty  of  the  award 
rather  than  the  opposite. 

The  engineer-in-charge  is  best  qualified  to  judge 
of  the  sufficiency  of  a  bid  and  of  a  contractor's  quali- 
fications. If  he  sees  reasons  why  the  low  bid  should 
be  rejected  he  should  not  hesitate  to  recommend  that 
it  be  rejected. 


The  Engineer's  Estimate  from  the  Viewpoint 

of  the  Contractor 


O.N'K  of  the  most  interesting  discussions  that  wc 
have  read  for  a  long  time,  and  one  which  con- 
tains much  sound  common  sense,  applicable 
to  the  practice  of  both  the  engineer  and  the 
contractor,  is  contained  in  the  presidential  address  of 
Mr.  P.  R.  Fletcher  before  the  Illinois  Association  of 
Municipal  Contractors  at  their  recent  annual  conven- 
tion in  Chicago. 

Mr.  Fletcher  showS  how  unreliable  and  misleading 
the  engineer's  estimate  often  is,  owing  to  the  fluctua- 
tion of  labor  and  material,  and  shows  the  necessity  of 
having  such  figures  prepared  by  a  man  of  wide  experi- 
ence who  has  kept  co.st  accounts  on  actual  construc- 
tion work.  Low  estimates,  Mr.  Fletcher  points  out, 
often  result  in  failure  to  let  the  contract  and  abandon- 
meut  of  the  proceedings.  Sometimes  the  letting  of  the 
contract  above  the  estimate  necessitates  a  supplemental 
assessment  or  the  award  of  the  contract  to  an  unde- 
sirable contractor.    Mr.  Fletcher  continues  : 

Less  than  a  decade  ago  estimates  of  cost,  both  by 
engineer  and  contractor,  were  generally  mere  guesses, 
lioth,  however,  are  beginning  to  realize  the  value  of 
keeping  construction  costs,  methods  and  costs  are 
taken  into  consideration,  so  that  a  better  understand- 
ing now  exists  as  to  the  difficulties  to  be  overcome  in 
construction  work. 

Though  every  .engineer  and  contractor  has  a  differ- 
ent method  of  making  estimates  of  costs,  in  the  main 
and  important  details  they  are  similar.  For  example, 
any  one  estimating  the  cost  of  concrete  per  cubic  yard 
can  obtain  prices  from  the  dealers  on  the  aggregate, 
sand,  cement,  steel  and  lumber.  The  exact  amount  of 
each  material  needed  for  a  cubic  yard  can  be  calculated 
and  set  down  without  any  guessing.  There  are  only 
two  items — the  cost  of  mixing  and  placing  and  the 
cost  of  erecting  and  removing  forms,  both  items  of 
labor — that  remain  to  be  estimated.  By  consulting- 
some  practical  concrete  man  who  does  this  kind  of 
work,  or  taking  it  from  cost  records,  the  estimator  can 
ascertain  the  cost  of  these  items.  Adding  to  its  allow- 
ances for  plant  and  general  expenses,  the  contractor's 
legitimate  profit  and  discount  of  paper,  he  has  a  fairly 
accurate  estimate.  This  method  reduces  guesses  to  a 
minimum,  and  instead  of  a  guess  in  a  lump  sum,  what 
little  must  be  done  is  confined  to  a  few  items,  generally 
a  small  per  cent  of  the  whole.  Those  who  follow  this 
method  and  do  much  estimating  will  soon  learn  the 
various  man  and  machine  units  of  work  per  hour  or  per 
day,  so  that  the  only  uncertain  element  of  labor  cost 
will  be  the  fluctuation  of  wages. 


There  are  many  conditions  which  affect  the  fluctua- 
tions of  wages.  Men  may  be  plentiful  when  a  job 
starts,  but  wages  may  increase,  due  to  the  beginning 
of  other  work  in  the  same  locality  or  generally  good 
business  conditions,  and  labor  become  difficult  to  ob- 
tain. In  many  cities,  labor  unions  are  in  control  of  the 
situation  and  a  union  scale  of  prices  is  in  effect  and 
must  be  met.  In  many  smaller  villages  and  cities,  no 
satisfactory  floating  supply  of  labor  is  to  be  obtained. 
The  contractor  must  import  laborers  and  provide  a 
place  to  sleep  and  feed  them,  an  added  cost  on  small 
contracts.  Wages  paid  to  local  labor  are  always  high- 
er for  an  outside  contractor  than  the  prevailing  local 
scale,  usually  about  a  25  per  cent  increase. 

Local  laws  may  also  affect  the  labor  costs.  City 
ordinances  imposing  regulations  on  maximum  loads, 
etc.,  may  increase  the  cost  of  the  work.  The  engineer 
must  look  fully  into  the  wages  paid  in  any  locality 
where  work  is  to  be  done  and  also  into  the  many  condi- 
tions which  might  arise. 

Importance  of  Allowing  for  Contingent  Costs 

In  the  case  of  materials  to  be  used,  there  should 
never  be  any  guess  work  as  to  their  cost.  Before  the 
estimate  is  compiled,  prices  of  all  materials,  based  on 
the  approximate  amount  needed,  should  be  obtained  in 
writing  from  the  manufacturers  or  dealers.  In  the 
request  for  such  prices,  it  should  be  stated  what  the 
materials  are  for,  and  about  when  and  where  they  will 
be  required. 

Every  contractor  is  familiar  with  the  items  of  con- 
tingent cost  encountered  in  nearly  every  specification. 
He  reads  them  over  and  says  to  himself,  "Oh,  that 
isn't  much ;  that  doesn't  amount  to  anything."  It  does 
not,  if  there  were  only  one ;  but.  taken  in  the  aggregate 
and  put  into  dollars  and  cents,  it  represents  a  large 
item  of  cost.  If  he  does  not  figure  it,  his  profit  is  re- 
duced ;  and  the  probable  reason  he  has  never  figured  it 
out  is  that  he  could  not  get  his  bid  under  the  engineer's 
estimate  if  he  had — for  the  very  reason  that  the  engi 
neer  had  omitted  it  also.  Here  is  the  big  question: 
"Do  engineers  ever  figure  the  contingent  cost  and  add 
it  to  their  estimated  cost?"  I  believe  tnat  here  is  the 
true  reason  why  many  estimates  are  too  low. 

The  following  items  of  contingent  cost  enter  into 
nearly  every  contract:  1.  Expense  of  looking  over  the 
proposed  work,  attending  the  letting  and  closing  the 
contract,  if  successful ;  2.  Attorney's  opinion  as  to  le- 
gality of  the  special  assessment  proceedings  and  bond 
issue ;  3,  Cost  of  the  surety  bond ;  4,  Cost  of  mainten- 
ance bond;  5,  Cost  of  the  liability  insurance  policy;  6, 
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Moving  outfit  to  and  from  tlic  work;  7,  I'lanl  main- 
tenance ;  8,  Tools  lost,  broken  and  sttjien ;  9,  Wasted 
material;  10,  Demurrage;  11,  Losses  Cue  to  weather 
conditions  and  damages  of  the  elements ;  12,  Pay  roll 
and  expense  of  outfit  in  rainy  weather;  13,  I'ay  roll 
of  superintendent  and  f(jreman  for  three  months  of 
the  year,  when  not  at  work;  14,  Local  ciiarges  for  use 
of  water;  13,  15roken  drain  or  water  pipes;  16,  Unfore- 
seen damages  U>  walks  and  pri\ate  ])ro])erty  ;  17,  Cost 
of  inspection  of  materials;  18,  Stakes  and  help  for  the 
engineer;  19,  Harriers  and  red  lights;  20,  Lost,  torn  or 
damaged  cement  bags;  21,  Being  a  good  fellow. 

1  could  explain  each  of  these  items  more  fully,  but 
the  mere  mention  of  them  will  suggest  many  instances 
to  every  contractor.  Rvery  one  of  these  items  enters 
into  the  ccst  of  an  improvement.  Each  is  as  much  an 
item  of  cost  as  labor  and  material.  Taken  separately, 
they  amount  to  1)ut  a  small  sum,  but  in  ihe  aggregate 
they  total  from  10  to  15  ])er  cent,  of  the  cost  of  an  im- 
provement. How  many  engineers  take  cognizance  oi 
these  items  and  include  them  in  their  esiimate?  ^'et 
their  specifications  and  cc^ntracts  call  for  them. 

No  business  can  succeed  without  profits,  and  no 
contracting  company  can  succeed,  and  stay  in  business, 
without  them.  This  leads  to  the  questi<jn,  "Wliat  con- 
stitutes a  fair  net  return  on  municipal  work? 

The  contractor's  profit  depends  on  the  price  he  bids 
for  the  contract,  and  often  varies  for  the  same  class 
of  work.  In  early  spring  he  may  bid  very  low,  to  get 
his  organization  ready  for  the  season,  especially  if  he 
carried  no  work  over  from  the  ])receding  year.  Later 
on  he,  perhaps,  obtains  contracts  at  legitimate  prices, 
thus  averaging  up  on  the  year's  business. 

On  force  account  work,  with  every  facility  at  liaiul 
to  do  work,  the  usual  allowance  for  use  of  tools  and 
profit  is  15  per  cent.  Gillette  figures  profit  on  the  basis 
of  10  per  cent,  on  the  cost  of  material  and  33y2  per 
cent,  on  the  cost  of  labor.  This  would  prol)ably  aver- 
age about  20  per  cent,  on  the  whole  contract. 

Contractors  for  municipal  work  are  paid  in  cash  or 
bonds.  The  occasions  when  they  are  paid  in  actual 
currency  are  so  rare  that  they  need  not  be  discussed. 
These  bonds  are  of  two  kinds:  the  municipal  bond, 
guaranteed  by  the  city  or  village  as  a  wnole;  and  the 
special  assessment  bond,  issued  by  the  city  or  village 
in  anticipation  of  the  collection  of  the  tax  upon  each 
lot  or  parcel  of  land  benefited  by  the  proposed  improve- 
ment. Mere  are  two  classes  of  bonds  issued  by  the 
same  city  or  village  for  the  payment  of  the  same  class 
of  work,  each  drawing  5  per  cent,  interest,  each  taken 
by  the  contractor  at  par,  yet  of  very  different  market 
value. 

The  special  assessment  law  of  the  ritate  of  Illinois 
is  considered  very  much  superior  to  the  similar  laws  in 
Iowa,  Wisconsin  and  Indiana,  irrespective  of  the  fact 
that  where  only  5  per  cent,  interest  is  paid  in  Illinois, 
6  per  cent,  is  paid  in  these  other  states.  The  special 
assessment  bonds  of  these  states  readily  sell  for  par, 
owing  to  the  increased  rate  of  return  on  the  investment, 
and  the  public  buys  them  for  the  reason  of  that  par- 
ticular attraction.  The  Illinois  bonds  assessed  on  rela- 
tively the  same  kinds  of  property  are  sold  at  a  dis- 
count of  from  5  to  10  cents  on  the  dollar,  in  order  to 
net  an  average  of  6  per  cent,  or  more  for  the  time  tliat 
they  have  to  run. 

Here,  then,  we  see  the  property-holders  jjaying 
nominally  5  per  cent,  on  an  inflated  ct)St  of  an  im])rove- 
ment  according  to  the  state  law,  but  paying  6  per  cent, 
or  more  on  the  actual  cost.    This  difference  of  cost  of 


the  W(jrk,  ordinarily  termed  discount,  must  lie  added 
l(j  the  engineer's  estimate  as  a  i)art  of  tiie  cost  of  an 
improvement.  This  discount  is  not  always  5  per  cent., 
but  varies  as  the  money  market  changes.  When  money 
is  plentiful,  bonds  can  he  marketed  at  95,  but  during 
the  last  year  many  have  sold  for  less,  if  they  could  be 
sold  at  all. 

Special  assessments  are  levied  against  every  lot  or 
parcel  of  land  benefited  by  the  improvement,  accord- 
ing to  such  benefits,  and  the  a.ssessment  must  be  equit- 
able. The  amounts  so  as.sessed  are  spread  irrespective 
of  the  value  of  the  lot  or  the  owner  thereof.  If  the 
property  assessed  is  improved,  the  value  is  greater  and 
the  security  behind  the  bond  is  increased.  If  the  pro- 
])erty  is  vacant  and  i)oor  in  value,  it  has  a  tendency  to 
decrease  the  security  of  the  bond,  unless  It  is  so  located 
that  its  improvement  or  the  growth  of  adjoining  pro- 
l)erty  enhances  its  value. 

Again,  many  assessments  are  spread  against  pro- 
l)erty  which  has  been  sold  for  taxes  and  i)een  forfeited 
to  the  state.  In  this  case,  the  state  pays  no  special 
assessments.  Hence,  in  looking  over  proposed  im- 
])rovenients,  before  the  letting,  the  contractor  usually 
examines  the  assessment  and  if  he  finds  i)ro])erty  ft)r- 
feited  to  the  state  it  reduces  the  amount  available  for 
the  construction  of  the  improvemeni  I)y  the  total 
amount  of  the  forfeitures.  If  the  estimate,  after  tak- 
ing ofif  the  forfeitures,  is  too  low  to  do  the  work,  the 
contractor  either  must  not  bid  at  all  or  else  must  bid 
above  the  estimate.  From  these  facts  it  follows  that  it 
should  be  the  duty  of  the  engineer  to  look  over  pro- 
])erty  before  making  his  estimate,  to  ascertain  its  con- 
dition, and  make  his  estimates  accordingly. 

The  Value  of  Bonds 

The  first  duty  of  the  contractor,  when  he  receives 
bonds  for  work,  is  to  see  that  they  are  good.  lie  must 
depend  upon  the  expert  attorney  to  advise  hijn.  But 
such  advice,  however  favorable,  will  not  force  a  pro- 
perty holder  to  pay  his  tax  for  an  improvement,  nor 
will  it  force  the  state  to  pay  a  tax  upon  a  lot  which  has 
been  forfeited  to  the  state  for  non-payment  of  taxes. 
N'o  special  assessment  bond  becomes  forfeited  if  every 
lot  or  ])arcel  of  land  pays  its  tax.  If  property  that  is 
assessed  for  special  assessment  improvements  is  clear 
as  to  title  and  is  worth  as  much  or  more  than  the  as- 
sessment, there  is  not  much  doubt  of  the  assessment 
I)eing  paid.  It  is  this  doubt  or  possible  chance  of  a 
forfeiture  that  bankers  and  JKjnd-buyers  shy  away 
from.  They  use  it  as  a  club  to  force  the  contractor  to 
sell  his  bonds  at  their  price.  After  having  the  opinion 
of  the  expert  and  of  their  own  legal  talent  as  well,  they 
send  re])resentatives  to  look  over  the  property  assess- 
ed, and  if  there  is  no  possible  chance  of  a  loss,  the  con- 
tractor may  be  offered  95  per  cent.,  if  30  per  cent,  of 
the  property  is  vacant,  92  per  cent.  If  there  is  a  for- 
feited lot,  he  will  get  no  offer  at  all. 

I  am  going  to  suggest  two  remedies  that  I  am  posi- 
tive, if  made  law,  would  have  a  good  eftect  on  the  mar- 
ket value  of  these  bonds.  As  they  depend  u\h>\\  the 
engineer's  estimate  they  may  properly  be  included 
here. 

First,  the  engineer's  estimate  should  be  ample; 
enough  so  that  after  paying  the  coiltract  and  the  6  per 
cent,  allowed  by  law  for  the  expenses  of  making  the 
assessment,  court  costs,  etc.,  there  would  be  left  a  resi- 
due. Our  present  law  requires  that  after  the  cost  of  an 
improvement  is  determined,  the  residue  shall  be  re- 
bated to  the  property  holders  before  they  pay  their  as- 
sessments.    They  pay  only  what  is  actually  required. 
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My  suggestion  is  that  no  rebate  shall  be  made  until 
the  final  bond  is  paid.  1  contend  that  if  the  property 
owner  elects  to  take  five  or  ten  years  to  pay  his  debt, 
he  should  pay  all  expenses  connected  with  it.  I  ccMi- 
tend  that  the  contractor  should  not  assume  the  collec- 
tion nor  stand  the  responsibility  of  the  non-collection 
of  special  assessments.  If  there  were  a  residue  or  re- 
-serve  left  in  the  special  assessment  fund,  over  and 
above  the  obligation  or  requirements  ol  that  assess- 
ment, it  would  undoubtedly  go  far  as  a  guarantee  to- 
ward insuring  the  full  payment  of  every  bond  and  the 
interest  thereon,  in  case  of  a  possible  default  in  the 
payment  of  some  installment. 

Secondly,  6  per  cent,  is  allowed  by  law  to  reimburse 
general  fund  accounts  for  cash  advanced  on  account 
of  the  expenses  of  lev3'ing  all  assessments,  and  this  6 
per  cent,  is  always  drawn  from  the  first  installment. 
Thereafter  there  is  no  fund  to  pay  any  expenses  which 
may  develop  on  account  of  the  special  assessment.  If 
some  of  the  property  holders  pay  their  assessment  in 
full,  the  interest  stops  on  their  portion  but  the  bonds 
continue  to  run  until  called.  Here  is  a  loss  of  interest 
and  no  fund  to  pay  it.  There  might  be  a  default  on 
some  payment  of  an  assessment  and  no  fund  to  pay  it. 
The  bonds  are  obligations  of  all  the  property  holders, 
and  inasmuch  as  the  state  has  seen  fit  to  assess  them 
6  per  cent,  for  the  making  of  an  assessment,  I  can  see 
no  valid  reason  why  another  assessment  of,  say,  5  per 
cent.,  should  not  be  levied  and  held  as  a  sinking  fund 
or  reserve  to  pay  the  loss  of  interest  and  forfeiture,  if 
any,  and  at  the  final  payment  of  the  last  bond  to  be 
rebated  to  the  property  holders. 

The  assessing  and  creation  of  this  reserve  will,  in 
my  opinion,  bring  the  value  of  special  assessment 
bonds  to  a  higher  plane  as  marketable  and  investment 
securities.  Contractors  who.  in  bidding  heretof(jie 
have  figured  a  return  of  90  to  95  cents  on  the  dollar, 
would,  if  these  provisions  were  a  law,  be  able  to  figure 
on  the  basis  of  nearly  par.  If  the  creation  of  this  re- 
serve acts  as  I  think  it  will,  I  cannot  see  that  the  pro- 
perty holder  eventually  pays  any  more  than  he  does 
at  the  present  time.  What  he  now  pays  for  as  discount 
will  be  ofTset  by  the  increased  value  of  the  bond. 

The  present  state  law  requires  that  interest'  shall 
be  paid  upon  all  of  an  assessment  except  improvements 
put  in  upon  the  one-year  p'an.  There  are  a  great  many 
such  improvements,  so  small  in  total  amoiuit  as  to 
dollars  and  cents  that  it  is  impossible  to  make  them  in 
five  or  ten  installments,  where  each  installment  must 
be  a  multiple  of  $100.  Very  often  these  improvements 
are  put  in  in  the  early  part  of  the  season  or  late  in  the 
fall,  and  in  either  case  the  contractor  must  wait  a  year 
or  year  and  a  half  for  his  money  without  interest.  1 
believe  the  laws  should  be  amended  so  that  this  kind 
of  paper  would  bear  interest,  putting  it  in  the  market- 
able class  of  securities. 

There  seems  to  be  a  dark  cloud  in  our  special  as- 
sessment law  in  regard  to  interest  on  the  first  install- 
ment where  there  are  deferred  installments.  The  or- 
dinance usually  sets  forth  that  all  installments  except 
the  first  shall  draw  interest  at  the  rate  of  .^  per  cent., 
yet  all  municipalities  collect  the  interest  on  the  first  as 
well  as  on  successive  installments. 

Some  municipalities  issue  vouchers  on  the  first  in- 
stallment which  bear  no  interest,  but  more  of  them  is- 
sue those  bearing  interest.  The  former  apparently 
have  the  law  with  them  ;  the  latter  do  it  because  they 
think  it  fair  and  honest,  believing  that  as  long  as  they 
collect  the  interest  on  the  installment  they  should  in 


turn  pay  it  out  on  the  voucher  or  bond.  The  special 
assessment  law  should  be  so  amended  that  all  install- 
ments shall  bear  interest  and  that  all  vouchers  issued 
against  the  first  or  succeeding  installments  shall  draw 
interest. 

Summing  up,  an  engineer's  estimate,  to  be  fair- 
conservative  and  reasonable,  must  be  based  on  the  fol- 
lowing: 

1.  The  actual  cost  of  material  and  labor. 

2.  Contingent  costs,  amounting  to  from  10  to  15 
per  cent,  of  the  above. 

3.  Contractor's  profit,  amounting  to  from  10  to  30 
per  cent,  of  the  first  two  items.  This  will  vary  accord- 
ing to  whether  the  contract  is  hazardous  and  difficult, 
requiring  a  large  amount  of  special  equipment,  or  whe- 
ther it  is  comparatively  easy,  requiring  but  little  equip- 
ment. 

4.  Allowance  for  converting  the  bonds  into  cash, 
amounting  to  at  least  10  per  cent,  of  the  total  amount 
of  the  contract. 


Immediately  after  the  close  of  the  Sixth  National 
Conference  on  City  Planning  held  at  Toronto  last 
month,  the  Executive  Committee  decided  that  active 
and  systematic  investigations  along  the  following  lines 
should  be  pushed  during  the  year,  in  preparation  for 
the  next  conference:  (1)  To  obtain  reliable  and  com- 
parable data  for  determining  the  effective  size  and  dis- 
tribution of  playgrounds  and  the  kindred  recreation 
facilities;  (2)  To  secure  the  drafting  of  a  comprehen- 
sive outline  of  the  powers,  duties  and  administrative 
procedure  in  matters  of  town  planning  best  calculated 
to  serve  the  interests  of  the  community,  with  a  broad 
regard  for  the  personal  and  property  interests  of  the 
individuals;  (3)  To  assemble  data  and  define  princi- 
ples in  regard  to  the  design  of  subdivisions  with  a  view 
to  the  most  effective  utilization  of  private  property. 
These  lines  of  work  will  be  pursued  under  small  com- 
mittees who  will  endeavor  to  secure  the  opinion  of 
every  member  of  the  Conference  who  will  co-operate. 
The  chairman  of  the  Executive  Committee  is  Mr.  Fred- 
erick L.  Olmsted,  Brookline,  Mass.  The  secretary  of 
the  Conference  is  Mr.  Flavel  Shurtleff,  Boston,  Mass. 


An  ambitious  scheme  for  giving  terminal  facilities 
in  Montreal  is  planned,  and  a  public  appeal  has  been 
made  for  British  capital  by  the  Montreal  Central  Ter- 
minal Company.  The  object  of  the  plan  is  to  give  addi- 
tional means  of  access  to  the  south  shore  from  Mon- 
treal, and  to  supply  facilities  for  the  exchange  of  traffic 
between  the  railways.  It  is  proposed  to  construct  rail- 
way hues,  bridges,  and  tunnels  and  freight  and  pas- 
senger stations,  involving  the  building  of  fifty  miles  of 
line.  The  work  is  to  be  carried  out  in  sections,  the 
first  to  provide  facilities  for  the  railways  coming  into 
the  city  from  the  north  and  west,  while  at  the  same 
time  It  is  intended  to  proceed  with  the  tunnel  under 
the  River  St.  Lawrence  and  the  connections  with  the 
railways  from  the  .south  and  east. 


Wooden  forms  for  concrete  were  used  fifteen  or 
twenty  times  by  the  E.  E.  Smith  Company,  contractor 
for  two  sections  of  the  four-track  subway  in  Brooklyn. 
Ihey  were  easily  removable  in  panels,  and  in  cold 
weather  were  washed  with  hot  water  immediately  be- 
fore placing  the  concrete.  All  of  the  cross  bracing  was 
set  so  as  to  serve  for  bracing  the  forms  as  well  as  the 
outside  sheeting,  and  the  upper  transverse  braces  were 
cambered  parallel  with  the  cros.s-section  of  the  road- 
way. 
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The   .Engineering    Activities    of   the   City   of 

Edmonton,   Alta. 


(Staff  Article) 


MUNICIPAL  engineering  development  at  Ed- 
monton has  continued  apace  during  the  last 
few  years.  This  is  in  general  keeping  with 
the  spectacular  growth  of  the  city,  which 
only  received  its  charter  ten  years  ago  and  whose  popu- 
lation has  increased  from  21,000  in  1909  to  upwards  of 
70,000  to-day.  In  1890  the  city  of  Edmonton  was 
nothing  but  a  small  trading  po.st  and  in  1900  the  po])ii- 
lation  was  only  2,500. 

As  an  instance  of  the  important  place  that  Edmon- 
ton is  taking  among  the  constructional  centres  of  the 
Dominion,  it  may  be  of  interest  to  mention  the  fact  that 


Edmonton     OutUt    III  h    s( wrr,  showing  overflow. 

the  estimate  of  building  work  to  be  carried  out  this 
year  is  ten  million  dollars — rather  more  than  four 
times  the  actual  value  of  the  building  work  done  in 
1909. 

A  condensed  statement  of  Edmonton's  engineering 
activities  was  published  in  our  issue  of  May  27  last,  in 
Part  III  of  "Canadian  Constructional  Centres\"  In 
the  present  article,  thanks  to  the  co-operation  f)f  the 


City  Engineer,  Mr.  A.  J.  Latornell,  mention  of  whom 
is  made  in  the  personal  column  of  this  issue,  we  are 
enabled  to  give  some  further  interesting  details  con- 
cerning the  work  and  administration  of  the  Engineer- 
ing Department. 

sewf:rage  and  drainage 

There  are  one  hundred  and  twenty  miles  of  sewers 
in  the  city,  varying  from  8-in.  to  10-ft.  6-in.  The  ex- 
tensions planned  for  the  present  year  comprise  a  total 
of  approximately  forty  miles,  at  an  estimated  cost  of 
$2,000,000.  The  materials  used  in  sewer  construction 
are  vitrified  tile  pipe  up  to  and  including  24-inch  and 
above  this  size,  brick,  plain  and  reinforced  concrete, 
with  vitrified  segment  blocks. 

The  trunk  system  now  under  construction  is  being 
built  entirely  in  tunnel,  varying  in  depth  from  40  ft.  to 
100  ft.  below  the  ground  surface.  The  plateau  on 
which  the  greater  part  of  the  city  of  Edmonton  is  built 
is  situated  160  to  200  feet  above  the  waters  of  the  Sas- 
katchewan River,  into  which  the  tunnel  system  dis- 
charges through  the  10  ft.  6  in.  sewer.  The  form  of 
sewer  used  in  this  tunnel  was  designed  by  Mr.  Alex- 
ander Potter,  consulting  engineer.  New  York  City, 
whose  article,  "Sewerage  and  Drainage  Improvements 
at  Edmonton  "  was  an  interesting  contribution  to  the 
April  30,  1913,  issue  of  this  journal.  The  sewer  is 
constructed  of  concrete  blocks,  manufactured  on  the 
surface,  the  nii.x  used  being  1  :2:3.  .Around  the  outside 
of  these  blocks  when  built  into  the  sewer  is  placed  a 
steel  band.  This  band  is  in  two  pieces,  the  ends  being 
drawn  together  by  means  of  coupling  shoes,  which  ])cr- 
mit  the  band  to  be  drawn  up  tight  around  the  blocks. 
One  of  these  bands  is  used  for  each  ring  of  blocks,  thus 
giving  a  band  spacing  of  one  foot  centre  to  centre. 
Around  the  outside  of  these  blocks  and  bands  is  placed 
about  4-in.  of  concrete,  which  serves  to  cover  and  pro- 
tect the  bands,  as  well  as  to  fill  the  spacing  between 
the  outside  of  the  blocks  and  the  earth  walls.  The  low- 
er half  of  this  envelope  of  concrete  is  placed  prior  to 
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the  blocks,  whereas  the  top  half  is  deposited  after  the 
blocks  have  been  placed. 

Steel  reinforcement  is  also  used  in  the  joints  be- 
tween the  blocks.  The  hooping  bands  are  designed  to 
resist  an  internal  or  bursting  pressure  equal  to  the 
depth  of  the  sewer  below  the  surface  without  stressing 
the  steel  beyond  the  elastic  limit.  Already  about  eight 
miles  of  this  type  of  sewer  have  been  constructed  and 
the  results  have  fully  justified  the  design. 

The  material  through  which  the  tunnel  has  been 
driven  is  for  the  most  part  a  gray  clay,  blasting  being 
necessary  for  its  removal.  The  finished  sewer  follows 
up  as  fast  as  the  excavation  is  done,  so  that  in  the  class 
of  material  encountered  practically  no  timbering  is  re- 
quired. An  electric  hoist  for  hoisting  material  to  the 
surface  and  lowering  material  for  the  construction  of 
the  sewer  is  used  throughout  the  work. 

The  sewerage  system  is  a  combined  system  as  far 
west  as  Twenty-First  Street.    West  of  this,  the  separ- 


Details  of 
Sewerage  and 

Drainage 

Improvements 

at 

Edmonton, 

Alta. 
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pressure    at  unit  stress   not   to 
exceed     elastic     limit. 


Direction    of    Work 
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Edmonton — Typical  sewer  construction  in  tunnel 
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Edmonton— Typical  drop  manhole  construction. 


ate  system  is  used,  the  sanitary  sewage  being  carried 
eastward  by  sanitary  trunks  and  dropped  into  the  tun- 
nel trunks  described  above.  Although  collected  in 
purely  sanitary  sewers,  it  is  discharged  into  the  tun- 
nel trunks  and  mixed  with  the  combined  sewage  and 
storm  water  of  the  main  system.  The  reason  for  this 
is  to  avoid  carrying  tlie  storm  water  of  the  western 
district  such  a  long  distance  eastward  with  the  result- 
ing large  increase  in  the  size  of  the  tunnel  trunks. 

As  the  waterworks  intake  is  east  of  Twenty-First 
Street,  the  usual  method  of  separating  the  storm  water 
from  the  combined  system  by  providing  an  over-flow 
could  not  be  used — hence  the  storm  water  west  of  this 
street  required  to  be  collected  in  a  separate  system  of 
pipes. 

The  water  and  sewer  pipes  over  a  greater  part  of 
the  territory  are  laid  in  the  lanes.  These  lanes  are  20 
feet  wide,  and  the  sub-division  provide  fairly  complete 
system  of  lanes,  so  that  it  is  possible  to  make  use  of 
these  for  the  installation  of  practically  all  the  utilities. 
This  leaves  many  of  the  streets  with  no  underground 
work.  This  should  materially  increase  the  perman- 
ency of  the  surface  work. 

SEW  AG  K  DISPOSAL 
Very  little  other  than  the  preliminary  work  leading 
towards  sewage  disposal  has  as  yet  been  done.  This 
preliminary  work  consists  of  concentrating  the  sewage 
at  as  few  outlets  as  possible  and  acquiring  the  land 
accessary  for  disposal  works  at  the  point  of  outfall. 
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One  of  the  present  outlets  discharges  into  a  septic  tank 
constructed  some  years  ago,  but  the  balance  of  the 
plant  has  not  yet  been  completed.  It  is  proposed  to 
instal  a  plant  at  one  of  the  smaller  outlets  this  year. 
Tills  will  consist  of  Imhoflf  tanks  and,  for  the  present, 
sterilization  of  the  effluent. 

ROADWAYS 

The  table  submitted  gives  the  comparative  growth 
of  street  improvements  in  the  last  nine  or  ten  years. 
It  will  be  noted  that  in  1913  these  were:  paving,  22.231 
miles;  concrete  walks,  11.037  miles;  plank  walks,  16.93 
miles;  grading,  10.63  miles;  boulevarding,  9.132  miles. 
The  work  contemplated  for  the  present  season  will 
amount  to  an  expenditure  of  from  one  and  one-half 
million  to  two  million  dollars. 

In  designing  a  street  improvement  one  of  the  first 
questions  to  be  decided,  and  one  which  is  very  diffi- 
cult to  settle,  is  that  of  the  cross-section  of  the  street. 
The  total  width  of  the  street  is  usually  settled  by  the 
subdividing.  The  problem  of  the  proper  cross-section 
of  the  street  involves  a  forecast  of  the  probable  use  of 
such  street,  and  the  varying  uses  to  which  it  will  be  de- 
voted, and  that  portion  of  the  street  that  should  be  set 
aside  for  each  cla.ss  of  traffic.  Owing  to  the  constant- 
ly changing  conditions  and  the  various  stages  that  a 
street  often  undergoes,  passing  from  residential  to  re- 
tail business,  the  engineer  in  deciding  a  cross-section 
should  plan  so  that  a  street  may  be  converted  readily 
from  one  cross-section  to  another  at  some  future  time 
with  minimum  alterations. 

For  example,  taking  a  wholesale  section,  the  gutter 
is  placed  at  the  same  distance  from  the  property  line  as 
the  curb  line  of  a  retail  street;  then  by  removing  the 
curb  and  paving  up  to  the  property  line,  the  retail 
street  is  converted  into  a  wholesale  street,  the  walks 
being  placed  in  the  centre.  In  the  .same  way  a  whole- 
sale street  could  be  converted  into  a  retail  street.  On 
a  boulevarded  street,  the  outer  edge  of  the  concrete 
sidewalks  is  placed  just  6  ins.  back  of  the  curb  line  on  a 
business  street  of  the  same  width.  Should  it  be  desir- 
able to  convert  this  boulevarded  street  into  a  business 
street,  this  6  ins.  is  taken  up  by  the  curb  of  the  pave- 
ment. 

WATERWORKS 

The  water  supply  is  taken  from  the  North  Sas 
katchewan  River,  the  water  being  pumped  by  low  lift 
centrifugal  pumps  to  the  sedimentation  ba.sin  and 
thence  through  gravity  mechanical  filters  to  the  P"il- 
ter  Water  Reservoir.  After  being  treated  with  hypo- 
chlorite of  lime,  the  water  is  pumped  by  the  service 
pumps  into  the  distribution  .system.  The  distribution 
system  consists  of  128.6  miles  of  pipe,  varying  in  size 
from  4  ins.  to  20  ins.  The  pressure  of  the  distribution 
.system  is  maintained  directly  from  the  pumps.  These 
are  capable  of  giving  the  necessary  increased  pressure 
required  for  fire  purposes — although  the  Fire  Depart- 
ment is  equipped  with  motor-driven  fire  pumps. 

STREET  RAILWAY  TRACK  CONSTRUCTION 
The  street  railway  system,  Ijke  all  the  other  utili- 
ties, is  municipally-owned.  During  the  year  1913  a 
large  programme  of  permanent  track  construction  was 
carried  out.  The  design  of  the  permanent  track  con- 
struction was  completely  changed  from  that  previous- 
ly used.  Instead  of  the  girder  type  of  construction, 
that  is  a  construction  using  a  concrete  beam  running 
under  the  rail  as  its  support,  a  6-in.  concrete  slab  was 
laid  across  the  street  railway  allowance.  The  skeleton 
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track  was  then  laid  upon  this,  wooden  ties  being  used 
underneath  tlie  rails.  The  rails  and  ties  were  tlien 
concreted  in  with  a  concrete  filler  and  pavement  sur- 
face laid  on  top. 

Owing  to  the  almost  prohibitive  cost  of  granite 
sets  or  other  similar  material,  a  paving  between  the 
gauge  line  of  the  rails  was  made  of  4-in.  reinforced  con- 
crete slab.  It  is  expected  that  this  will  give  fair  ser- 
vice, owing  t(3  the  generous  width  of  the  streets  of  this 
city,  which  does  not  necessitate  the  .same  use  of  the 
car  track  space  as  if  these  streets  were  narrower. 

C.  P.  R.  ENTRANCE 

Practically  all  the  structures  required  to  separate 
the  grades  of  the  C.  P.  R.  entrance  from  the  city  street 
grades  have  been  completed.  This  work  involved  the 
construction  of  subways  at  Saskatchewan  Avenue  and 
Jasper  Avenue,  with  overhead  bridges  at  McKay 
Avenue  and  Victoria  .\venue. 

At  Saskatchewan  Avenue  the  steam  tracks  are  car- 
ried on  a  high  fill,  making  the  construction  of  a  grade 
sei)aration  at  this  point  very  simple  and  with  com- 
paratively little  damage  t(j  the  abutting  property.  In 
this  case  abutments  were  ])!aced  at  each  jiroperty  line 
upon  which  was  placed  a  through  plate  girder  struc- 
ture carrying  the  steam  rails  over  the  roadway.  The 
approacliing  grade  from  the  west  is  4.5  per  cent,  while 


railway  tracks  and  the  paving  base  was  carried  out  by 
the  City  Construction  Department. 

In  laying  down  the  general  policy  for  the  subway 
construction  it  was  decided  to  eliminate  as  much  of  the 
retaining  wall  construction  as  possible,  in  order  that 
business  buildings  might  be  built  almost  u])  to  the  sub- 
way structure  itself.  If  this  object  can  be  accomplish- 
ed it  will  practically  eliminate  the  appearance  of  a  sub- 
way, especially  when  the  sujjway  zone  has  been  built 
up  with  business  houses. 


Advantages  of  Brick  Paving 

THE  adaptability  of  brick  to  rural  highway  con- 
struction was  the  subject  of  an  elaborate  ex- 
hibit at  the  recent  International  Roads  Con- 
gress held  in  Montreal.  Many  Dominion 
cities  are  large  users  of  brick  for  urban  pavement,  but 
the  country  road  of  brick  is  a  comparative  novelty  in 
Canada.  However,  its  rapid  rise  to  favor  in  parts  of 
the  United  States  has  attracted  attention  and  visits 
from  many  Canadian  highway  engineers.  Fhe  vicinity 
of  Buffalo  and  Cuyahoga  County,  Ohio,  which  con- 
tains Cleveland,  are  the  leading  brick  road  localities  of 
the  world. 

The  success  of  the  brick  road  has  been  largely  due 
to  its  permanence  under  the  new  conditions  of  power 
traffic  which  have  played   havoc  with   older  tyjies  of 
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Edmonton-  Jasper  Avenue  Subway. 

the  approaching  grade  from  the  east  is  practically  level. 

On  McKay  Avenue  the  grade  separation  is  made  by 
a  bridge  over  the  tracks.  At  this  point  the  steam  tracks 
are  in  a  cut  of  12  feet,  which  brings  the  top  of  the 
bridge  13  feet  above  the  general  ground  elevation. 
The  bridge  structure  itself  is  made  up  of  reinforced 
concrete  having  api-Moaching  grades  of  4.7.5  per  cent 
from  the  west  and  5.5  per  cent  from  the  east.  Pro- 
visicjn  has  been  made  for  a  double  line  of  car  tracks  in 
the  centre  of  the  40-foot  roadway,  with  two  5-foot  con- 
crete walks,  one  on  each  side. 

On  Victoria  Avenue  the  grade  separation  is  made 
by  a  reinforced  concrete  bridge  similar  to  that  on  Mc- 
Kay Avenue.  The  approaching  grades  in  this  case  are 
somewhat  steeper  than  they  are  on  the  other  bridge, 
being  6.5  per  cent  on  the  west  approach  and  8  per  cent 
on  the  east  approach.  The  roadway  is  made  30  feet 
wide  with  5-foot  sidewalks  on  each  side. 

On  Jasper  Avenue  the  steam  railway  crossing  is  at 
an  elevation  of  4  feet  above  the  original  elevation  of  the 
street.  This  made  it  necessary  to  depress  the  roadway 
into  a  cut  of  13  feet.  In  approaching  the  crossing  from 
the  east,  the  descent  is  on  a  5.5  per  cent  grade,  while 
the  approach  from  the  west  is  much  lighter,  it  being 
only  1.6  per  cent. 

The  construction  of  the  subway  itself  was  carried 
out  by  the  C.  P.  R.,  but  the  construction  of  the  street 


Edmonton— Saskatchewan  Avenue  Subway. 

road  improvements.  The  hardness  of  brick  enables  it 
to  withstand  the  friction  and  tear  of  the  rapidly  run- 
ning automobile.  This  quality  so  appeared  to  Govern- 
or Glynn,  of  New  York  state,  that  he  recently  devoted 
an  entire  message  to  the  legislature  on  the  advocacy 
of  brick  for  all  main  highways  in  the  state  of  New 
York.  Cuyahoga  County,  Ohio,  has  nearly  400  miles 
of  this  type  of  rural  road,  built  at  an  approximate  cost 
of  $1,000  per  mile  for  each  foot  in  width.  One  effect 
of  these  roads  has  been  such  a  rapid  rise  in  rural  land 
values  in  the  county  that  their  increased  tax  valuation 
has  more  than  covered  the  cost  of  construction. 

Such  roads  have  won  their  way  to  the  appreciation 
of  auto  owners  and  farmers  alike,  being  equally  pass- 
able in  any  season  of  the  year  and  so  drained  that  every 
rain  washes  them  clean.  Where  other  types  of  road 
require  con.stant  vigilance  and  constant  expense  for 
maintenance,  a  properly  constructed  brick  pavement, 
according  to  government  authorities  in  tiie  States,  has 
never  yet  been  known  to  wear  out. 


In  the  progress  article  descriptive  of  the  Methodist 
Book  and  Publishing  House,  Toronto,  which  appeared 
in  the  Contract  Record  of  June  10,  we  inadvertently 
omitted  to  state  that  the  steel  frame  construction  was 
designed  by  Messrs.  Ilarkness  &  Oxley,  Consulting 
Engineers,  Toronto. 
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Construction  of  the  Klondike  Pipe  Line 

Engineering  Difficulties  Arising  Out  of  Severe  Climatic  and  Other 
Conditions   and   the  Methods  by  Which  They  Were  Overcome 


By  W.  W.  Edwards 


fT^^lIJ'I  Kluiidike  pipe  line  was  built  during  1907  and 
I  1908  by  the  Yukon  Gold  Company,  at  Dawson, 
M.  Yukon  Territory.  It  is  an  inverted  siphon 
crossing  the  Klondike  River  Valley,  and  was 
designed  for  a  capacity  of  125  sec. -ft.,  which  figure, 
however,  has  been  slightly  exceeded  in  operation.  The 
maximum  head  on  the  pipe  line  is  about  1,100  ft.  The 
total  length  of  15,760  ft.  is  made  up  of:  2,390  ft.  of 
wood  stave  pipe,  49-ins.  inside  diameter;  5,850  ft.  of 
rivetted  steel  pipe,  49-ins.  inside  diameter;  and  7,520 
ft.  of  lap-welded  steel  pipe,  43-ins.  inside  diameter.  The 
steel  pipe  ranged  in  thickness  from  3/16  to  11/16-in., 
and  came  in  lengths  of  from  15  to  30  ft.  It  is  the  larg- 
est of  several  inverted  siphons  along  the  line  of  the 
Main  Ditch  System  of  the  Yukon  Gold  Company,  70 
miles  in  length,  which  supplies  water  for  hydraulic 
mining  operations  on  Bonanza  Creek,  near  Dawson. 

The  location  of  the  pipe  line  was  determined  chiefly 
by  two  conditions :  It  was  necessary  to  cross  the  val- 
ley below  the  junction  of  Bear  Creek,  and  also  to  keep 
above  the  dredging  ground  of  the  Canadian  Klondike 
Mining  Company.  These  two  determining  features 
left  little  room  for  adjusting  the  line  to  fit  the  ground 
conditions,  but  it  is  probable  that  the  location  adopted 
was  as  good  as  could  be  obtained  in  any  case. 

The  intake  end  of  the  pipe  is  on  a  comparatively 
steep  side  hill.  This  hill  is  of  decomposed  schist  cover- 
ed by  a  foot  or  two  of  soil  which  supports  a  growth  of 
bushes,  poplars  and  a  few  spruce  trees.  The  Hat  valley 
of  the  Klondike  is  here  about  5,000  ft.  wide.  It  is  cover- 
ed with  a  blanket  of  Arctic  moss  from  1  to  2  ft.  in 
depth.  Below  this  there  is  a  layer  of  frozen  "muck," 
or  vegetable  mould,  which  is  generally  about  5  ft. 
thick,  and  below  this  is  generally  found  gravel.  This 
formation  is  peculiar  to  the  North,  and  will  warrant  a 
little  explanation.  The  frozen  "muck,"  or  "frost,"  as 
it  is  sometimes  called,  is  made  up  of  decomposed  roots, 
moss,  tree  branches,  etc.,  mixed  with  some  little  rock 
and  sand,  and  the  whole  mass  is  frozen  solid.  The 
moss  blanket  on  the  surface  protects  it  from  the  sum- 
mer heat,  and  whenever  this  blanket  is  undisturbed 
the  ground  beneath  the  moss  remains  frozen  the  year 
round.  If  the  moss  covering  is  removed,  however,  al- 
lowing air  and  water  to  act  on  the  frozen  muck,  it  soon 
melts.  This  condition  may  be  found  in  almost  every 
river  valley  in  the  far  north,  as  well  as  on  the  sheltered 
hill  slopes.  In  places  the  "frost"  has  been  built  up  by 
the  seasonal  thaw  not  penetrating  fully  through  the 
winter's  freezing,  and  extends  to  a  known  depth  of  200 
ft.  and  unknown  further  depths.  This  condition  makes 
the  question  of  foundations  quite  serious.  Tiie  "frost" 
is  a  good  foundation  if  it  is  not  disturbed,  but,  if  dis- 
turbed, the  structure  placed  in  it  must  be  frozen  in  and 
the  surface  mossed  over  again  to  keep  out  the  air  and 
water  absolutely.  If  this  cannot  be  done,  the  structure 
must  be  carried  through  the  frozen  muck  to  good  grav- 
el or  bed-rock  foundation.  Frozen  muck  was  encoun- 
tered all  the  way  across  the  Klondike  Valley  and  in 
spots  along  the  pipe  up  the  sidehill  as  far  as  the  dis- 
charge box. 


Only  two  horizontal  angles  were  made  in  the  pipe 
line,  with  the  exception  of  those  used  in  making  a  short 
offset  around  the  base  of  a  hill.  Manholes,  drains,  and 
air-cocks  were  provided  wherever  necessary.  Cast 
steel  expansion  joints  were  put  in  every  500  ft.  to  allow 
for  the  expansion  and  contraction  due  to  the  extreme 
variation  in  temperature,  from  80  deg.  F.  in  summer  to 
— 70  deg.  F.  in  winter.  One  three-span  steel  bridge, 
295  ft.  long,  was  necessary  in  crossing  the  Klondike 
River,  and  a  total  of  several  hundred  feet  of  pile  trestle 
or  framed  trestle  were  put  in  at  various  places  along  the 
line.  The  aim  was  to  have  the  pipe  supported  at  least 
once  in  every  16  ft.  Whenever  the  conditions  war- 
ranted it,  as  for  instance,  when  good  foundation  was 
deep,  trestle  bents  were  built  every  32  ft.  and  kingpost 
trusses  were  put  in  to  give  the  intermediate  Iiearing. 
In  good  material,  sills  were  merely  laid  in  the  bottom 
of  the  pipe  trench  and  on  these  the  pipe  was  supported. 
Whenever  the  foundation  was  within  3  or  4  ft.  of  the 
pipe,  crib  supports  were  used ;  if  greater  than  4  ft., 
framed  bents  were  used. 

One  anchor  was  put  in  at  least  every  500  ft.,  about 
midway  between  expansion  joints,  and,  wiien  neces- 
sary, they  were  used  more  frequently.  Eacii  anchor 
consisted  of  a  cable  wrapped  around  the  pipe  in  the 
form  of  a  clove  hitch,  the  ends  being  made  fast  to  twci 
"deadmen"  on  opposite  sides  of  the  pipe.  Each  "dead- 
man"  was  set  in  the  ground  about  6  ft.  below  the  sur- 
face. 

On  the  side-hills  drains  were  dug  at  frequent  inter- 
vals to  lead  off  seepage  and  leakage.  At  every  drain  a 
bulkhead  was  put  in  which  fitted  closely  to  the  pipe  and 
effectually  intercepted  the  water. 

In  many  ways  conditions  were  unique  for  heavy 
construction.  Common  labor  was  paid  ^  per  day  and 
board.  The  working  season  was  short,  being  limited 
to  five  month.s — May  1  to  October  1.  Some  kinds  of 
equipment  were  plentiful  in  the  country,  notably  steam 
engines  and  boilers,  but  in  other  lines  it  was  sadly 
lacking.  A  well  selected  stock  of  equipment  was  or- 
dered for  the  job.  but  breakages  and  unforeseen  diffi- 
culties sometimes  caused  awkward  situations,  in  \  iew 
of  the  distance  from  a  base  of  supplies. 

Power  was  furnished  from  the  Yukon  Gold  Com- 
pany's hydro-electric  plant  on  Eittle  Twelve  Mile 
River,  about  50  miles  from  the  pipe  line.  It  was  de- 
livered at  the  main  transformer  house  at  33,000  volts, 
and  there  stepped  down  to  2,300  volts.  From  there  it 
was  distributed  at  this  voltage  to  the  transformer  banks 
at  the  several  compressors  and  at  the  machine  shop, 
where  it  was  ste])ped  down  to  220  volts. 

Construction  was  begun  in  1907.  The  right  of  way 
was  cleared  and  a  small  quantity  of  pipe  trench  was 
dug.  The  three-span  steel  bridge  over  the  Klondike 
was  erected.  Foundation  cribs  were  put  in  the  river 
bed,  the  work  being  done  mostly  while  the  river  was 
frozen  over  and  the  water  low.  Piles  were  driven  in 
the  river  bottom  and  sawed  off  at  the  gravel  surface, 
and  on  them  the  cribs  were  built.  These  cribs  were 
then  extended  to  a  height  of  about  5  ft.  above  high- 
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water  level  and  filled  with  rock.  They  were  sheathed 
with  sheet  iron  on  the  up-stream  end  to  protect  them 
from  ice.  Derricks  were  used  in  assembling  the  steel 
spans.  During  this  season,  also,  a  pile  approach  to  the 
bridge,  400  ft.  long,  was  built,  and  several  other  smaller 
pile  trestles  and  framed  trestles.  Construction  was 
halted  in  the  midst  of  the  working  season  in  1V'07. 

In  the  spring  of  1908  construction  was  begun  again. 
It  was  desired  to  have  the  job  completed  by  tne  follow- 
ing Octoljer  1,  the  end  of  the  working  season.  All  the 
pipe  was  not  then  on  the  ground,  and  what  was  on 
hand  was  not  continuous.  That  is,  sections  of  pipe 
were  missing  here  and  there.  As  there  were  so  many 
different  kinds  of  pipe  in  this  line,  and  as  extra  pieces 
were  few,  it  was  generally  impossible  to  use  sections  of 
pipe  interchangeably,  therefore  work  could  be  started 
only  at  certain  places.  In  the  course  of  the  work,  it 
was  necessary  to  start  laying  pipe  at  four  different  sta- 
tions. An  error  in  surveying  would  lead  to  awkward 
consequences  where  any  of  these  headings  joined,  as 
well  as  at  angle  points  m  the  pipe  line.  As  there  was 
no  heavy  machinery  or  plate  for  making  pipe  of  this 
size  in  the  country,  and  there  would  not  be  time  to  send 
"outside"  for  extras,  it  was  necessary  to  be  very  care- 
ful in  surveying. 

All  the  pipe  on  hand  was  first  measured  up  care- 
fully and  a  relation  established  between  actual  meas- 
urements and  those  given  on  the  blue  prints.  An  off- 
set line  was  then  run  paralleling  the  located  line  at  a 
distance  of  20  ft.  As  the  seasonal  thaw  had  loosened 
the  original  hubs  so  much  that  they  could  not  be  rehed 
on,  measurements  were  begun  from  a  point  on  one  of 
the  bridge  piers.  Hubs  were  driven  about  99  ft.  apart, 
and  measurements  were  taken  from  plumb-bob  strings 
held  from  tripods.  This  was  done  on  the  side-hills  as 
well  as  the  flats.  A  standard  pull  of  15  lbs.  was  used, 
the  same  as  had  been  used  in  measuring  up  the  pipe  or' 
hand.  Corrections  were  made  for  temperature  varia- 
tions. Levels  were  run  over  the  hubs,  and  horizontal 
distances  were  computed  from  the  slope  measurements 
and  elevation  differences.  This  system  resulted  in  giv- 
ing a  first-class  base  line,  which  could  be  absolutely 
relied  on  in  setting  grades  or  starting  points.  Grades 
were  "shot  in"  by  transit.  Points  were  set  along  the 
edge  of  the  pipe  trench,  and  were  transferred  to  the 
bottom,  when  needed,  by  using  a  large  wooden  square 


and  a  carpenter's  level.  Bench-marks  were  set  every  50 
ft.  in  elevation.  Levels  were  determined  by  running 
ahead  for  half  a  day  and  then  tying  back  to  the  starting 
point. 

In  construction,  it  was  frequently  found  advantage- 
ous to  depart  from  the  profile  in  order  to  avoid  exces- 
sive excavation,  and  in  these  cases  grade  changes  were 
made  by  shifting  angle  points. 

Pipe  was  distributed  along  the  line  by  a  tramway. 
The  cars  were  pulled  by  horses  across  the  flat  and  by 
hoists  on  the  hills.  Of  these  hoists,  two  were  run  by 
steam,  and  one  by  electricity.  Signals  were  given  by 
use  of  a  wire  attached  to  a  spring  pole.  A  telephone 
system  also  helped  in  signalling  and  general  communi- 
cation. Turn-tables  were  installed  on  which  to  change 
the  sections  of  pipe  end  for  end  when  necessary.  Steel- 
frame  cars  were  used.  In  hoisting,  a  bridle  was  attach- 
ed to  the  end  of  the  pipe,  and  the  cable  was  shackled 
to  this  bridle.  When  the  pipe  was  at  the  spot  desired^ 
the  cars  were  chained  to  the  rail,  and  the  pipe,  with  the 
hoisting  cable  still  attached,  was  rolled  into  the  ditch. 
This  held  the  pipe  from  getting  away  on  the  side-hill, 
and  the  cable  always  had  so  much  spring  that  no  harm 
was  done  to  the  engine. 

The  fitting-up  gang  used  ratchet  jacks  in  fitting  up 
the  pipe.  The  section  was  first  slid  down  to  the  last 
section  already  connected  up  and  then  turned  until  it 
was  right  side  up.  The  "front,"  or  free  end,  was  then 
raised  until  the  top  holes  at  the  back  end  could  be 
caught  by  drift-pins  to  the  last  section.  Guide-straps 
were  then  bolted  on  at  the  joint,  and  the  front  end  was 
lowered  gradually.  As  the  front  end  came  down,  the 
joint  was  sledged  and  the  guide-straps  were  tightened 
as  necessary.  When  the  joint  was  entered  all  around, 
a  ratchet  turnbuckle  was  attached  and  used  to  pull  it 
together.  Fitting-up  bolts  were  put  in  every  third  or 
fourth  rivet  hole.  Four  or  five  sections  of  pipe  per 
10-hour  shift  was  an  average  for  the  fitting-up  gang. 

Rivetting,  caulking,  and  drilling  were  done  with 
pneumatic  tools.  Air  was  furnished  by  8  x  8-in.  Clay- 
ton air  compressors  run  by  15  h.p.  3-phase  motors. 
One  air  compressor  would  furnish  air  enough  to  oper- 
ate a  rivetting  hammer,  caulking  hammer,  drills,  and 
air  dolly,  with  not  much  to  spare.  The  compressor  out- 
fit were  mounted  on  platforms  and  moved  from  place 
to  place  as  desired.     The  rivetting  of  the  holes  in  the 
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Fig.  1.— Map  of  the  Klondike  pipe  line.  Yukon 
Territory,  Alaska. 
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bottom  of  tlic  pipe  was  done  from  the  inside,  and  of  the 
up])er  holes  from  the  outside.  Air  dollies  were  used  in 
holding  on  inside  the  pipe  and  spring  dollies  on  the 
outside.  Each  rivetting  gang  consisted  of  a  riveter, 
bucker-up,  heater,  and  passer.  An  average  day's  work 
was  from  160  to  180  1-in.  rivets,  when  conditions  were 
good.  J''itting-up  bolts  were  used  liberally,  and  the 
joint  was  well  sledged  before  driving  each  rivet.  All 
castings  were  hand-riveted  to  the  pipe,  the  rivetting 
being  done  on  the  inside. 

The  expansion  joint  castings  were  frequently  found 
to  be  too  large  for  the  pipe.  In  such  cases  the  pipe 
was  heated  by  a  blast  lamp  and  belled  out  with  ham- 
mers to  fit  the  casting.  Rivet  holes  in  all  castings  were 
drilled  in  the  field  after  assembling.  All  caulking  was 
done  with  rounded-edge  fullers,  the  square  tool  being 
dispensed  with.  The  rivetted  pipe  was  caulked  on  the 
outside  only,  the  lap-welded  pipe  was  caulked  both  in- 
side and  outside.  Rivets  were  inspected  with  a  1-lb. 
tapping  hammer. 

The  pipe  was  coated  on  the  outside  with  a  red  min- 
eral linseed  oil  paint  and  inside  with  a  ((uick-drying 
black  paraffin  paint. 

The  wood  stave  pipe  was  of  California  redwood 
staves  thoroughly  seasoned.  It  was  laid  in  a  trench 
2  ft.  deep,  and,  when  completed,  was  back-lillcd  to  a 
depth  of  half  the  diameter  of  the  pipe,  so  as  to  give  a 
good  bearing. 

The  intake  penstock  was  equipped  with  overflow 
and  turn-out,  as  was  also  the  discharge  box.  The  dis- 
charge box  was  located  on  a  shaded  side-hill  on  frozen 
clay.  This  condition  made  necessary  considerable  crib- 
bing to  protect  it  from  the  sloughing  of  the  clay  when 
it  thawed  consequent  on  the  removal  of  its  moss  cover- 
ing. 

Timber  was  secured  from  adjoining  leases  and  also 
from  river  drives.  It  was  necessary  to  do  considerable 
work  to  protect  the  river  banks  from  undercutting  in 
the  vicinity  of  the  bridge,  as  they  were  of  loose  gravel, 
loam  and  moss.  Piles  were  driven  and  shear  cribs  put 
in  along  the  river  bank  above  the  bridge.  Protection 
cribs  were  also  put  in  above  the  pile  bents  on  the 
bridge  to  take  the  brunt  of  the  ice  pressure  and  to  break 
up  the  ice  stream. 

Frozen  muck,  reaching  to  a  depth  of  45  ft.,  was  en- 
countered between  Stations  84  and  90.  Shafts  were 
dug  to  gravel  foundation  and  trestle  bents  were  put  in 
at  intervals  of  32  ft.  Between  Stations  90  and  93,  a 
heavy  cut  through  dredge  tailings  and  solid  rock  was 
necessary.  This  was  just  at  the  base  of  a  hill  which 
was  covered  with  frozen  muck.  The  digging  of  this 
section  was  delayed  until  as  late  as  possible  so  that 
the  extreme  cold  would  keep  the  overburden  on  the 
slope  above  from  thawing  on  exposure,  and  consequent 
sliding. 

A  small  spot  of  frozen  clay  was  encountered  at 
about  Station  107,  and  the  depth  of  good  foundation 
being  unknown,  a  corduroy  of  spruce  trees  was  laid  on 
the  frozen  clay  in  the  bottom  of  the  pipe  trench  and 
this  was  covered  with  about  2  ft.  of  gravel.  A  bulk- 
head was  built  around  the  pipe  above  this  place  to  shut 
of?  all  seepage  and  leakage,  and  a  drain  was  run  off  to 
the  side.  The  pipe  was  back-filled  and  the  surface 
covered  with  moss  again.  Apparently,  the  foundation 
remained  frozen,  as  no  settlement  was  noticed. 

Although  work  w.is  begun  at  the  camp  about  April 
1,  it  was  not  until  abuut  May  15  that  all  the  snow  was 
off  the  ground  and  it  was  possible  to  work  to  the  best 
advantage.    A  night  shift  was  put  on  about  May  15  and 


continued  until  r)ctobcr  1,  by  which  date  the  pii)e  was 
all  laid.  The  long  days  of  the  extreme  northern  lati- 
tude made  lights  unnecessary  on  the  work  until  August 
1.  After  that,  a  system  of  arc  and  incandescent  lights 
was  installed,  which  worked  very  well.  The  missing 
sections  of  pipe  began  to  arrive  about  July  1,  and  from 
that  time  onward  operations  were  ruslied.  A  force  of 
350  men  was  used  to  push  the  work  to  completion. 
The  different  headings  of  pipe  were  connected  up  at 
the  expansion  joints.  This  was  effected  by  sliding 
the  outside  ring  of  the  expansion  joint  back  on  the  pipe 
and  then  pulling  it  up  to  position  after  the  i)ipe  had 
been  lined  up. 

A  tabulation  was  made  showing  the  space  to  be  left 
open  at  the  expansion  joints  at  various  temperatures, 
so  that  they  would  not  clcjse  during  the  hottest  or  oi)en 
in  the  coldest  weather.  This  was  followed  in  setting 
the  joints,  (iages  were  wired  on  at  each  expansion 
joint  .so  that  unequal  expansion  or  contraction  could  be 
noted  and  ste])s  taken  to  prevent  it.  The  cou|)ling  bolu 
for  each  expansion  joint  were  set  so  that  the  laj)  in 
each  joint  could  not  be  less  than  1-in.  Keference  points 
were  also  put  in  on  each  500-ft.  section  of  pipe,  so  thai 
movement  could  be  detected.  Anchors  were  put  in  at 
every  angle  point.  These  were  generally  either  bulk- 
heads of  timber  against  the  pipe,  used  as  thrust  an- 
chors, or  cables  around  the  pipe  attached  to  "dead- 
men."  When  possible,  at  the  angle  points,  a  timber 
crib  was  put  completely  over  the  pipe  and  filled  with 
rock.  The  high  cost  of  transportation  and  the  char- 
acter of  the  foundation  made  concrete  anchors  out  of 
the  question.  The  only  timber  available  was  white 
spruce,  which  was  soft  and  brittle,  and  had  to  be  used 
with  a  high  factor  of  safety  in  all  structures. 

Some  trouble  was  experienced  from  the  lap-welded 
pipe.  Two  makes  were  used  on  the  job.  One,  an 
American  make,  was  perfectly  satisfactory,  but  the 
other,  a  German  make,  was  not.  (Jne  section  of  the 
second  kind  cracked  along  the  weld  for  a  distance  of 
10  ft.  on  being  dropped  into  the  pipe  trench.  This  was 
patched  and  reinforced,  and  gave  no  trouble  in  opera- 
tion. Another  section  of  this  pipe  burst  in  testing  un- 
der 835  ft.  head.  Examination  showed  a  flaw  in  the 
metal.  When  it  burst,  the  water  was  shot  out  to  the 
.side  of  the  pipe  line  and  little  damage  was  done.  This 
was  the  extent  of  the  trouble  with  the  line  in  testing. 

In  operation,  the  cpiantity  of  water  flowing  through 
the  pipe  fluctuated  considerably.  As  the  difference  in 
elevation  between  intake  and  discharge  was  195  ft.,  this 
variation  caused  great  fluctuations  in  the  water  level 
in  the  pipe  at  the  intake  end,  there  being  no  regulating 
gate  at  the  discharge  end.  When  little  water  was  flow- 
ing, it  ran  in  a  very  rapid  stream  down  the  bottom  of 
the  wood  stave  pipe  at  the  intake  end.  This  had  the 
result  of  rapidly  wearing  out  the  bottom  staves,  so 
that  considerable  j)atching  had  to  be  done. 

liulkheads  were  put  in  at  each  end  of  the  pipe  and 
all  other  openings  were  closed  as  soon  as  the  pil)e  was 
thoroughly  drained.  Thus  the  air  circulation  inside 
the  pipe  was  shut  off  and  the  subsequent  snow  formed 
a  blanket  which  i)rotected  it  from  the  extremes  of  the 
winter  temperature.  It  was  foimd  that  with  an  air 
temperature  of  — 30  deg.  or  — 40  deg.  F.  the  tempera- 
ture inside  the  pipe  was  only  about  — 5  deg.  ]•".  In 
operation,  the  pipe  is  drained  at  the  close  of  the  work- 
ing season,  about  October  1,  and  opened  again  about 
May  1. 

The  peculiar  and  therefore  the  most  interesting  fea- 
ture of  this  work  was,  as  noted  before,  the  study  of 
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fuuiidations  and  the  best  styles  of  substructures  to  be 
used  in  the  frozen  ground.  In  places  in  the  North,  piles 
of  sawdust  have  been  placed  on  the  moss,  and  build- 
ings put  on  this  foundation.  When  water  is  kept  away, 
this  makes  a  very  good  foundation,  as  the  saw-dust 
])rotects  the  moss  and  the  frozen  ground  below  from 
heat  and  consequent  thawing,  thus  insuring  stability. 
On  this  same  principle,  in  running  a  road  or  railroad 
grade  across  frozen  ground,  it  is  best  not  to  cut  but 
rather  to  make  fills  on  top  of  the  moss.  Thus,  on  a 
railroad  grade  near  Nome,  a  fill  was  made  of  peat  cut 
from  the  surface  of  the  tundra.  When  dried  out  and 
packed  this  gave  no  more  trouble — until  it  burned  up — 
where  as  a  cut  in  frozen  ground  is  but  an  invitation  to 
perpetual  trouble  from  slides  and  settlement.  In  flume 
substructures,  on  the  Yukon  Gold  Company's  line,  on 
frozen  side-hills,  cripple  bents  were  tried  and  discard- 
ed in  favor  of  level  mudsills  set  in  the  "frost,"  about  2 
or  3  ft.  below  the  surface  at  the  down-hill  end.  These 
were  mossed  over  and  remained  frozen  unless  excessive 
leakage  thawed  the  ground. 

Mr.  A.  C.  Strong,  of  the  Yukon  Gold  Company, 
developed  a  type  of  structure  which  suited  the  founda- 
tion very  well.  He  used  piles  driven  into  holes  pre- 
viously thawed  out  by  steam  points.  The  steam  point 
is  a  strong  pipe,  at  one  end  of  which  steam  is  intro- 
duced. The  opposite  end  is  roimded  and  a  small  hole 
left  through  which  the  steam  may  escape.  This  point 
is  started  into  the  frozen  ground  and  is  pounded  down 
with  a  hammer  as  fast  as  it  thaws  through  the  "frost" 
in  its  way.  These  steam  points  were  developed  and 
u.sed  to  consideral)le  advantage  in  mining  the  frozen 
gravel.  In  substructure  work,  the  steam  point  is  used 
until  the  "frost"  is  thawed  to  the  desired  depth.  It  is 
then  removed  and  a  pile  driven  into  the  thawed-out 
liole.  As  the  surface  moss  is  disturl^ed  hardly  at  all  in 
this  process,  the  pile  immediately  freezes  in  and  re- 
mains in  this  condition.  At  last  reports,  pile  substruc- 
tures, such  as  these,  were  giving  good  service.  This 
appears  to  l)e  tlie  chea])est  form  of  substructure  as  yet 
de\ised  for  use  in  ground  frozen  to  any  considerable 
depth. 

The  foregoing  work  was  done  by  day  labor  by  the 
Yukon  Gold  Company,  Mr.  O.  B.  Perry,  general  man- 
ager; C.  A.  Thomas,  M.  Am.  Soc.  C.  E.,  resident  man- 
ager; H.  H.  Hall,  Assoc.  M.  Am.  Soc.  C.  E.,  superin- 
tendent of  ditch  construction,  and  in  general  charge  of 
surveys;  Mr.  C.  G.  Newton,  superintendent  of  pipe 
lines ;  and  the  writer,  division  engineer  and  general 
foreman. 


Dry  concrete,  i.e.,  a  mixture  of  aggregates  and  ce- 
ment without  water,  should  not  be  employed  in  laying 
concrete  under  water. 


Builders'  acid,  which  is  ecjual  parts  of  muriatic  acid 
and  water,  will  remove  spots  of  mortar  on  biick  or 
stone  work,  but  is  not  the  right  material  ior  cleaning- 
stone  that  is  begrimed  from  smoke  and  dirt.  To  ac- 
complish this,  apply  to  the  surface,  with  a  long-han- 
dled fibre  brush,  a  strong  solution  of  caustic  soda  or 
pearl  ash.  Let  it  remain  on  for  about  fifteen  minr.tes, 
then  wash  several  times  with  clear  water,  using  a  siifT 
brush  or  broom  for  the  jjurpose.  If  this  will  not  he 
effective  enough,  scrub  the  stone  with  a  stiff  fibre 
Ijrush,  using  soft  soap  and  concentrated  lye  and  sand, 
allowing  this  to  remain  on  the  stone  until  nearly  dry, 
then  rinse  with  clear  water,  using  a  brush  to  remove 
the  cleansing  material. 


Elevated  Steel  Water  Tower  at  St.  Thomas, 
Ontario 

THERE  has  been  completed  recently  at  St. 
Thomas,  Out.,  what  is  claimed  to  be  the  larg- 
est elevated  steel  water  tower  in  Canada.  This 
elevated  tank  was  installed  by  the  Board  of 
Water  Commissioners  of  St.  Thomas  for  the  extension 
of  the  city  water  supply.  The  following  figures  fur- 
nish some  idea  oi  the  exceptional  proportions  of  the 
structure :  capacity  of  tank,  500,000  Imperial  gallons 
or  600,000  United  States  gallons;  height  to  top  of 
tank,  131  ft.  2}i  in.;  diameter  of  tank',  46  ft.;  height  of 
shell,  37  ft.  3^  in. 

This  tank  is  high  enough  to  give  an  average  pres- 
sure of  about  48  lbs.  per  sq.  in.  in  the  mains  at  the 
tower  site,  with  a  possible  minimum  pressure  of  35 
lbs.  and  maximum  of  56  lbs.  per  sq.  in.  The  inlet  and 
outlet  pipe  to  this  tank  is  of  standard  weight,  14-in. 
cast  iron  pipe.  The  pipe  is  protected  from  freezing 
by  a  wooden  frost  jacket  having  four  thicknesses  of 
lumber  and  building  felt.  The  tank  is  kept  full  at  all 
times  by  the  use  of  a  Golden-Anderson  Controlling 
Altitude  valve  on  the  14-in. 
inlet  line.  In  addition  to  au- 
tomatically keeping  the  tank 
full  at  all  times  this  valve 
may  be  opened  from  the 
|)umping  station  at  any  time 
by  means  of  an  electrical  at- 
tachment. 

Ready  access  to  all  parts 
of  the  structure  is  provided 
by  means  of  a  separate  steel 
ladder  as  shown  in  the  illus- 
tration, h'rom  the  balcony  a 
ladder  reaches  to  the  top  of 
the  cylinder.  This  ladder  is 
attaclied  to  a  trolley  which 
permits  it  to  revolve  around 
the  entire  tank.  In  the  sama 
manner  a  revolving  ladder  is 
fastened  to  tne  heavy  cast 
iron  finial  at  tiie  apex  of  the 
roof.  This  complete  system 
of  ladders  makes  repainting 
a  simple  matter,  and  permits 
of  thorough  inspection  of  the 
tank  and  tower  at  any  time. 

The  twelve  posts  making 
up  the  tower  are  of  built-up  .section  consisting  of  two 
15-in.  channels  weighing  50  lbs.  per  foot,  with  one 
cover  plate  which  varies  in  thickness  from  13-16-in.  at 
the  bottom  to  7-16-in.  at  the  top.  The  columns  are 
laced  on  the  other  side,  making  a  section  which  may 
be  readily  painted  at  any  time. 

The  horizontal  members  in  the  tower  are  made  of 
two  6-in.  channels  weighing  8  lbs.  per  foot.  The  rod 
bracing  between  columns  varies  from  Ij^-in.  rods  at 
the  top  to  2-in.  rods  in  the  bottom  panel.  A  heavy  sys- 
tem of  rod  bracing  is  provided  at  each  strut  level  to 
keep  the  vertical  tower  rigid  under  wind  pressure. 
Clamps  are  provided  about  the  wooden  frost  casing 
wliich  take  the  stresses  from  these  rods  without  in  any 
way  distorting  the  frost  case. 

The  tank  itself  is  made  of  ^-in.  plate  in  the  lower 
part  of  the  cylinder  and  diminished  to  'A-in.  plate  at 
the  top.  The  bottom  of  the  tank  is  made  with  double- 
lap  rivetted  joints,  the  metal  being  .>^-in.  thick  at  the 
connection  to  the  cylinder  and  7-16-in.  thick  at  the  ex- 


The  completed  tower  at 
St.  Thomas. 
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treme  bottom.  At  the  connection  of  the  posts  to  the 
tank  a  heavy  structural  steel  balcony  or  walkway,  30- 
in.  wide,  of  /4-in.  plate  and  having  6-in.  x  4-in.  x  ^-in. 
and  4-in.  x  3-in.  x  5-16-in.  angle  stiffeners,  is  provided. 
The  roof  of  the  tank  is  made  of  /^-in.  steel  jjlates, 
rivetted  and  caulked  watertight.  The  roof  is  support- 
ed on  24  steel  rafters  which  rivet  rigidly  to  the  tank 
shell.  The  roof  projects  beyond  the  tank  far  enough 
to  carry  all  water  well  beyond  the  balcony. 

The  bottom  of  this  tank  is  made  to  a  special  cur- 
vature used  exclusively  by  the  firm  manufacturing  this 
structure.  The  bottom  in  section  is  a  mree-centered 
curve,  which  connects  to  the  vertical  cylinder  on  a 
tangent  to  this  curve.  In  this  design  there  is  no  othe; 
stress  transmitted  to  the  cylinder  than  in  tlie  common- 
ly used  hemispherical  design.  The  advantage  of  this 
bottom  is  that  it  is  more  shallow  than  a  full  hemi- 
sphere, the  total  depth  being  18  ft.  2  in.,  while  the 
hemisphere  would  be  nearly  five  feet  deeper.  This 
particular  curve  is  selected  because  it  gives  the  great- 
est capacity  for  the  amount  of  steel  used  and  reduces 


the  stresses  in  the  bottom  to  a  minimum;  furthermore, 
it  gives  sufficient  slope  to  the  bottom  that  no  sediment 
will  remain  in  the  tank.  This  type  of  bottom  is  used 
extensively  in  railroad  work  where  it  has  been  adopt- 
ed as  standard  by  several  of  the  largest  companies. 

Each  of  the  columns  supporting  this  tank  is  anchor- 
ed by  means  of  two  1^-in.  anchor  bolts  to  a  massive 
block  of  concrete.  The  footings  measure  5  ft.  square 
at  the  top  and  extend  to  a  depth  of  4  ft.  9  in.,  where 
they  are  11  ft.  6  in.  wide  by  13  ft.  6  in.  long.  Each 
foundation  is  surmounted  with  a  finished  block  of 
concrete  4  feet  square. 

The  requirements  of  the  system  were  determined 
by  the  Board  of  Water  Commissioners  and  incorpor- 
ated by  Mr.  M.  Ferguson,  city  engineer  of  St.  Thomas, 
in  a  specification.  The  complete  water  tower,  exclu- 
sive of  foundations,  was  built  for  about  $27,000.  The 
de.sign  was  submitted  by  the  Pittsburgh-Des  Moines 
Steel  Company,  of  Pittsburgh,  Pa.,  who  manufactured 
and  erected  the  structure. 


Large  Reinforced  Concrete  Pier  at 

Halifax, 


N.S. 


EMPLOYMENT  of  24-in.  piles  T:>  ft.  long,  with 
a  specially  designed  pile  driver  to  place  them ; 
use  of  a  special  cement  with  a  minimum  of 
alumina  to  resist  the  chemical  action  of  sea 
water  and  a  timber  sheathing  at  the  water  line  to  pro- 
tect the  concrete  from  frost  action ;  the  casting  of  the 
diagonal  brace  piles  with  a  camber  of  from  2  to  5J/2 
in.  to  allow  for  the  bending  moment  of  the  pile's  own 
weight — these  are  among  the  features  of  tiie  new  pier 
2  under  construction  for  the  Intercolonial  Railway  at 
Halifax,  N.S. 

General  Features 
The  pier,  which  when  completed  will  be  686  ft.  long 
and  235  ft.  wide,  and  will  carry  a  shed  677  x  198^  ft., 
is  the  first  of  a  series  of  four  large  piers  proposed  to 
replace  four  much  smaller  ones.  The  general  plan 
shows  the  relative  location  of  the  old  and  new  piers 
and  their  track  connections.  By  this  plan  piers,  2,  4 
and  5  would  be  removed  and  pier  3  would  be  lengthen- 
ed and  widened  to  form  the  new  pier  3.  Work  on 
pier  2  was  started  in  the  fall  of  1911,  and  when  the  1913 
season  had  closed  all  but  120  ft.  of  the  pier  had  been 
built  and  a  start  had  been  made  on  the  shed.  The  shed 
will  be  a  two-storey  structure,  the  lower  floor  being 
devoted  to  cargo  and  mail.  The  upper  rioor  will  be 
fitted  up  and  used  for  a  time  for  passengers  and  bag- 
gage, with  the  intention  of  subsequently  changing  it 
for  freight  use  only. 

Reinforced-concrete  piles  were  selected  as  most 
suitable  for  the  foundations.  Borings  showed  solid 
rock  at  a  depth  varying  from  52  to  68  ft.,  overlaid  with 
from  2  to  12  ft.  of  hardpan  and  from  5  to  27  ft.  of  soft 
mud.  This  meant  an  average  height  ot  75  ft.  from 
rock  to  track  level.  The  track  level  was  rixed  at  15  ft. 
8  in.  above  extreme  low  water.  Owing  to  the  small 
height  available  above  low  water  for  diagonal  trans- 
verse bracing,  and  the  great  depth  from  low  water 
down  to  rock,  it  was  thought  that  such  a  system  of 
bracing  would  not  greatly  increase  the  stability  of  the 
pier  and  its  ability  to  withstand  shocks  from  vessels. 
It  was,  therefore,  decided  to  use  reinforced-concrete 


brace  piles  driven  at  an  angle  of  3  on  1.  This  is  be- 
lieved to  be  the  first  application  of  such  a  system  of 
bracing  to  reinforced-concrete  work.  As  a  further 
means  of  stiffening  the  pier  it  was  decided  to  make  a 
bank  of  dredged  material  under  the  pier  so  as  to  in- 
crease the  amount  of  material  through  wnich  the  pilc^ 
would  be  driven. 

Special  Cement 

Two  causes  militate  against  permanency  of  con- 
crete in  salt  water  in  this  latitude.  One  of  these  is 
frost  action,  the  water  absorbed  by  the  concrete  at  high 
tide  freezing  at  low  tide  and  causing  the  surface  to  spall 
away  between  the  tide  levels.  The  other  is  chemical 
action,  which  takes  place  between  certain  salts,  not- 
ably magnesium  sulphate,  and  constituents  of  the  ce- 
ment. Investigations  have  shown  that  this  maurnesium 
sulohate  reacts  with  the  free  lime  liberated  during  the 
settin"  of  the  Portland  cement  to  form  calcium  sul- 
phate, which  in  turn  reacts  with  the  calcium  alumin- 
ate  of  the  cement  to  form  a  sulpho-aluminate  of  lime. 
This  last  substance  swells  considerably  on  hydration, 
thus  disintegrating  the  concrete,  and  it  is  evident  that 
the  extent  of  the  disintegration  varies  directly  with 
the  alumina  present  in  the  cement. 

To  resist  this  chemical  action  arrangements  were 
made  with  the  cement  manufacturers  to  supply  cement 
with  a  maximum  of  6.3  per  cent  of  alumina,  which  was 
the  lowest  they  could  produce.  It  was  also  decided  to 
use  proportions  of  1 .1^2:3,  so  graded  as  to  produce  as 
dense  and  non-porous  a  concrete  as  possible. 

To  withstand  frost  action  it  was  decided  to  sheathe 
all  concrete  within  the  ordinary  tidal  range  with  tim- 
ber. In  order  that  this  timber  might  be  durable  it  is 
creosoted,  and  to  prevent  chemical  action  between  the 
creosote  and  the  cement  the  surfaces  of  the  planks  are 
coated  with  pitch. 

Loading 

Live  loads  of  1.000  and  500  lb.  per  square  foot  for 
the  first  and  second  floors  respectively  were  assumed 
in  working  out  the  details  of  design.  The  spacing  of 
the  piles  was  determined  by  the  spacing  of  the  shed 
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column,  which  in  turn  governed  the  loaa  for  each  pile 
to  carry.  As  the  drawings  show,  the  transverse  spac- 
ing of  the  columns  is  39  ft.  6  in. ;  the  longitudinal  spac- 
ing of  bents  is  18  ft.  Three  vertical  piles  and  one 
brace  pile  carry  each  interior  column  and  single  inter- 
mediate piles  carry  the  floor.  This  arrangement  gives 
a  distributed  load  of  80  or  90  tons  per  pile.  To  keep 
tlie  load  on  the  rock  well  within  a  maximum  of  35  tons 
per  square  foot  the  size  of  piles  was  fixed  at  24  in. 
square. 

Eight  round  rods,  from  1  to  1>4  in-  in  diameter,  ac- 
cording to  the  length  of  the  pile,  and  laced  every  12 
in.  with  J4-in-  rods,  form  the  reinforcing.  This  lacing 
is  spaced  closer  at  the  heads  of  the  piles,  and  at  the 
tapered  points  additional  rods  and  spiral  hooping  are 
used.  The  points  are  3  in.  square  and  are  not  shod. 
To  facilitate  bonding  with  the  decks  the  fods  are  al- 
lowed to  project  3  ft.  beyond  the  head  of  the  pile,  and 
in  each  pile  there  is  also  set  a  staple,  made  from  a  1^4" 
in.  square  bar  7  ft.  long,  to  aid  in  handling. 

.Similar  reinforcement  is  used  in  the  brace  piles, 
but  in  order  that  when  the  pile  is  built  into  the  pier 
and  subjected  to  an  axial  compressive  load  of  80  tons 
the  stresses  due  to  this  load  and  the  bending  moment 
of  the  pile's  own  weight  may  be  uniform  it  is  cast  with 
a  slight  camber.  The  amount  of  this  camber  varies 
from  2-in.  for  45-ft.  piles  to  nearly  Syi-m.  for  the  long- 
est, which  are  77  ft.  The  brace  piles  are  driven  in  such 
positions  that  their  heads  can  ht  built  up  along  with 
the  vertical  piles  under  each  shed  column.  In  this 
way  the  full  value  of  the  pile  is  thought  to  be  obtained 
without  danger  of  its  breaking  up  the  decks. 

A  feature  of  the  design  of  the  shed  is  the  use  of  ex- 
pansion joints  in  the  roof.  Owing  to  the  fact  that  only 
a  part  of  the  second  floor  will  require  heat,  while  the 
entire  first  floor  and  the  baggage  spaces  which  occupy 
the  outer  bays  on  each  side  of  the  upper  floor  for  about 
five-sevenths  of  its  length  will  not  be  heated,  it  was 
found  necessary  to  provide  these  expansion  joints  to 
relieve  the  stresses  that  would  be  set  up  m  the  columns 
by  the  unequal  heating  of  the  building.     Seven  trans- 
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verse  joints  are  provided,  90  ft.  un  centers.  They  ex- 
tend over  the  interior  bays  only,  and  are  formed  sim- 
ply by  cutting  the  slab  and  leaving  a  J^-in.  space,  the 
longitudinal  beams  thus  cut  being  designed  as  canti- 
levers on  each  side  of  the  joint.  A  3^-in.  steel  plate 
laid  horizontally  and  bedded  into  grooves  in  the  ad- 
jacent edges  of  the  slabs  at  each  joint  secures  their 
alignment. 

When  the  contract  was  let  in  September,  1911,  work 
was  at  once  started  on  the  removal  of  the  old  piers 
occupying  the  site.  This  took  all  of  the  following 
winter,  a  diver  being  required  to  help  remove  many  of 


the  limnoria-eaten  stumps  of  wooden  plies.  It  might 
be  mentioned  that  even  creosote  does  not  seem  to  be 
entirely  effective  in  these  waters,  as  piles  treated  with 
this  preservative  and  driven  about  four  years  ago 
showed  signs  of  attack. 

Pile-Casting  Yard 

Meanwhile  preparations  were  being  made  for  cast- 
ing the  piles.  At  the  east  end  of  an  area  800  x  600  ft. 
graded  level  for  the  purpose  a  gravel-excavating  and 
concrete-mixing  tower  was  erected.  On  this  tower, 
which  was  about  92  ft.  high  and  was  carried  on  wheels 


so  that  it  could  travel  north  and  south  across  the  end 
of  the  yard,  was  placed  the  machinery  for  excavating, 
screening  and  crushing  the  gravel,  mixing  the  concrete 
and  conveying  it  by  a  cableway  to  the  pile  molds.  At 
the  top  of  the  tower  was  a  winch  which  operated  a 
dragline  bucket.  This  bucket  emptied  Its  contents  of 
sand  and  gravel  into  the  hopper.  The  material  passed 
over  a  grizzly  and  all  stones  that  did  not  pass  through 
were  conveyed  to  a  jaw  crusher.  All  of  the  material 
then  went  over  1-in.  and  ]^-'\n.  screens.  Material  pass- 
ing through  the  34-in.  screen  went  into  the  separate 
sand  bin.  That  which  did  not  pass  through  the  1-in. 
screen  was  taken  to  a  second  crusher.  Chutes  from 
the  sand  and  stone  bins  led  to  the  mi.xer  platform, 
wherein  each  batch  was  measured  before  being  put  into 
the  mixer.  Each  batch  of  about  1  cu.  yd.  was  discharg- 
ed by  means  of  a  chute  into  a  bottom-dump  bucket 
which  travelled  along  a  cable  stretched  from  the  mixer 
tower  to  an  anchor  tower  at  the  west  end  of  the  yard. 
This  tower  was  also  mounted  on  wheels  and  tracks  and 
was  moved  along  with  the  main  tower. 

A  timber  pier  1,000  ft.  long  and  22  ft.  wide,  increas- 
ing in  width  to  38  ft.  for  85  ft.  at  its  outer  end,  was  built 
for  the  landing  of  supplies  and  the  shipping  of  the  con- 
crete piles.  A  30-ton  steam  derrick  at  the  outer  end 
of  the  pier  loads  the  piles  on  scows. 

The  pile  yard  was  divided  into  ten  sub-yards  run- 
ning north  and  south.  The  piles  were  cast,  usually  in 
])airs,  with  the  axes  east  and  west,  parallel  to  the  cable- 
way.  Transverse  tracks  ran  between  tlie  piles  and  a 
longitudinal  track  ran  the  length  of  the  yard  on  the 
outside.  A  locomotive  crane  handled  the  piles  be- 
tween the  yard  and  cars  on  the  transverse  tracks,  an- 
other transferred  them  to  the  longitudinal  track,  and 
the  30-ton  steam  derrick  above  mentioned  disposed  of 
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them  at  the  outer  end  of  the  pier.  In  handling  these 
piles  they  were  always  supported  one-fifth  of  the  dis- 
tance from  each  end. 

Simultaneously  with  these  operations  a  special  pile 
driver  to  place  the  piles  was  being  designed  and  built. 
It  took  longer  than  was  anticipated  to  build  and  fit  up 
this  pile  driver,  and  it  was  not  until  January,  1913,  that 
everything  was  in  readiness  for  driving  the  piles. 

Placing  and  Driving  Piles 

The  method  of  placing  and  driving  a  pile  was  as  fol- 
lows:  The  driver  was  firsf  placed  in  correct  position  by 
means  of  cross-ranges,  and  the  three  spuds  were  lower- 
ed to  anchorage.  The  pile  having  been  brought  with 
others  alongside  on  scows,  straps  were  placed  around 
it  at  points  one-fifth  of  the  distance  from  each  end,  and 
the  pile  was  lifted  in  a  horizontal  position  by  one  of 
the  derricks  and  swung  around  in  front  of  the  driver  so 
that  the  head  lay  at  the  bottom  of  the  lead.  The  swing- 
ing of  the  derrick  was  accomplished  by  manipulating 
the  forward  spuds.  The  pile  cable  being  made  fast  to 
the  staple  projecting  from  the  pile  head,  the  order  to 
hoist  was  given,  and  as  the  derrick  fall  was  lowered  the 
pile  was  gradually  hoisted  into  a  vertical  position,  the 
derrick  straps  being  disengaged  as  they  slackened  ofif. 
The  leaders  were  then  moved  until  the  pile,  hanging 
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in  them,  was  centered  in  exact  po.sition.  Then  the  pile 
was  lowered,  its  own  weight  being  sufficient  to  pene- 
trate the  soft  mud  overlying  the  hardpan.  When  the 
thickness  of  the  mud  was  equal  to  about  a  third  of  the 
length  of  the  pile  it  was  found  that  the  piles  would 
stand  where  placed  without  any  bracing ;  as  a  rule, 
however,  the  pile  was  braced  while  the  hammer  was 
being  adjusted  on  its  head. 

Three  separate  cushions  were  used  between  the 
concrete  of  the  pile  and  the  ram  of  the  hammer.  On 
top  of  the  pile  was  placed  a  3-in.  spruce  piank.  On  this 
rested  a  cast-steel  follower  about  4  ft.  high  consisting 
of  a  hollow  cylinder  or  post  with  top  and  bottom 
flanges.  The  bottom  flange  was  flat,  and  in  it  were 
eight  holes  through  which  the  projecting  rods  of  the 
pile  reinforcement  passed  and  were  protected.  The  top 
flange  had  cast  on  its  upper  side  a  rectangular  depres- 
sion in  which  was  placed  a  hardwood  block  about  15 
in.  thick,  bound  round  with  a  steel  bana.  This  block 
received  the  direct  blows  of  the  hammer  and  had  to 
be  frequently  renewed  ;  .sometimes  it  would  last  for  two 
piles  only,  while  at  other  times  it  would  stand  the  ham- 
mering of  twenty.  Usually  the  cause  of  failure  was  the 
breaking  of  the  steel  bands,  but  on  one  occasion  the 
block  was  found  to  be  on  fire  and  badly  charred  owing 
to  the  heat  generated  by  the  force  of  the  blows. 


There  were  great  differences  in  the  amount  of  driv- 
ing required.  Where  the  quantity  of  hardpan  was 
small  the  pile  would  often  come  to  a  stop  after  200  or 
300  strokes,  while  at  other  places  nearly  1,800  blows 
would  be  required.  The  rate  of  penetration  througii 
the  hardpan  was  small,  the  advance  in  the  last  strip 
being  in  many  cases  not  more  than  j4-in-  Per  blow. 

Little  damage  was  dcme  to  the  piles  in  driving. 
Only  two  out  of  1,550  had  their  heads  smashed,  and 
these  were  among  the  first  dozen  driven,  the  cause 
being  a  continuation  of  the  hammering  after  the  pile 
had  reached  rock.  No  harm  was  done,  however,  by  a 
few  blows  after  the  penetration  had  stopped.  In  order 
to  find  out  what  was  happening  to  the  point  of  the 
piles  some  of  them  were  pulled  out  after  having  been 
driven  to  refusal.  In  only  one  case  was  tiiere  any 
damage  done  to  the  point,  and  this  damage  is  believed 
to  have  been  due  to  a  sharp  point  of  rock,  which  spall- 
ed  off  a  small  piece  of  concrete. 

Usually  about  twelve  piles  were  driven  per  ten- 
hour  day,  but  when  there  were  no  delays  as  many  as 
eighteen  were  placed. 

Testing  the  Driven  Piles 

In  order  to  test  the  l)earing  i)()vver  of  the  piles  after 
driving  a  load  of  120  tons  was  supplied  on  the  head  of 
one  of  the  piles  and  allowed  to  remain  there  for  thiee 
hours.  No  settlement  took  place.  The  method  of  ap- 
plying the  load  was  as  follows :  The  pile  selected  for 
the  test  was  driven  close  to  the  cribwork  bulkhead. 
Two  12  X  12-in.  timbers  were  placed  across  the  pile 
heads,  bearing  on  a  hardwood  fulcrum.  The  inner 
ends  of  the  timber  were  held  down  by  a  bracket  firmly 
bolted  to  the  base  of  the  cribwork,  and  on  their  outer 
ends  was  placed  the  16-ton  steam  hammer.  The  ratio 
between  the  outer  and  inner  lever  arms  being  6J/2  to  1, 
the  total  load  applied  to  the  head  of  the  pile  was  120 
tons.  Other  tests  were  made  as  the  work  proceeded, 
and  in  no  case  has  any  settlement  of  a  pile  been  de- 
tected. 

To  get  forms  of  the  necessary  strength  on  the  short 
lengths  of  piles  i^rojecting  above  the  water  level,  4  x 
8-in.  horizontal  walings  were  bolted  on  each  side  of  the 
pile  as  soon  after  driving  as  possible,  and  on  these  rest- 
ed the  vertical  forms  for  the  building  up  of  the  pile  to 
deck  level.  The  bottom  planks  of  the  beams  were  car- 
ried on  the  pile  extension  form  and  were  further  sup- 
ported by  diagonal  shores  from  the  walings  on  the 
piles.  Slight  settlement  of  the  forms  took  place  on  the 
pouring  of  the  deck  concrete,  but  in  no  case  did  any 
serious  failure  occur.  It  was  found  that  by  filling  the 
pile  extension  molds  at  least  twenty-four  hours  ahead 
of  the  pouring  of  the  deck  the  settlement  in  the  forms 
was  reduced  considerably. 

Deck  Joints 

It  was  impossible  to  concrete  such  a  iargc  area  of 
deck  without  having  joints  between  different  days' 
work.  No  joints,  however,  were  allowed  between 
beams  and  slabs.  The  beams  having  been  designed  as 
T-beams,  the  slab  was  always  poured  immediately  af- 
ter the  filling  of  the  beam  supporting  it.  The  joints  at 
the  end  of  a  day's  work  were  arranged  so  that  the  ver- 
tical face  so  made  would  be  perpendicular  to  the  com- 
l)ressive  forces  in  the  beam  or  slab  at  the  joint,  and 
they  were  made  where  the  shearing  stresses  were  a 
minimum.  In  the  case  of  the  longitudinal  girders  the 
joint  had  to  be  made  at  one  side  of  the  floorbeam  car- 
ried by  the  girder,  at  a  point  where  shearing  stresses 
would  occur.    The  joint  here  was  made  with  a  liori- 
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zontal  berm  to  give  a  bearing  to  the  central  portion 
of  the  girder,  and  care  was  taken  to  have  some  of  the 
diagonal  rods  pass  through  the  joints.  For  the  deck 
the  concrete  proportions  were  1 :2 :4,  the  stone  being 
crushed  gravel  passed  through  a  1-in.  screen.  The 
concrete  was  mixed  so  that  it  would  flow  easily  around 
the  steel  rods,  but  not  so  wet  as  to  show  an  excess  of 
water.  Special  care  was  taken  to  see  that  all  steel  was 
properly  embedded  in  the  concrete,  and  where  there 
was  any  doubt  of  the  concrete  being  aljle  to  work  round 
the  rod  a  batch  of  fine  concrete,  in  which  the  stone  was 
under  34-'i''-  'n  size,  was  used  instead  of  the  ordinary 
mixture. 

About  120  ft.,  as  previously  stated,  remained  ti)  be 
added  when  the  work  was  shut  down  last  winter.  The 
temporary  finishing  off  of  the  deck  beams  and  slabs  at 
this  ])(iint  has  been  so  arranged  that  there  will  be  no 
line  of  weakness  when  tlie  pier  is  completed.  This  is 
being  done  by  hooking  all  ])rojecting  reinforcing  rods 
and  by  the  addition  of  some  special  rods  to  take  care 
of  the  continuous  beam  action.  Ueam  seats  have  been 
built  on  the  east  side  of  the  pile  of  the  bent  in  question 
to  carry  the  shore  ends  of  the  lieams  oi  the  portion  still 
to  be  built. 

Personnel 

The  entire  work  is  being  done  by  the  Nova  Scotia 
Construction  Company,  of  Sydney,  N.S.,  under  the 
management  of  Hamilton  Lindsay,  vice-president  of 
the  company.  John  Kennedy,  consulting  engineer,  of 
Montreal,  is  the  designer  and  chief  engineer,  and  is  re- 
presented on  the  work  by  A.  I'.  Dyer,  resident  engi- 
neer. The  major  part  of  the  foregoing  article  was  pre- 
pared from  a  paper  presented  some  time  ago  by  Mr. 
Dyer  to  the  Nova  Scotia  Society  of  Engineers,  and  re- 
arranged by  the  Engineering  Record. 

Hydro-Electric  Development  at  Cedars 
Rapids,  Que. 

Progress  Report 

THE  progress  of  the  hydro-electric  plant  now  be- 
ing constKucted  at  Cedars,  P.O.,  on  the  north 
shore  of  the  St.  Lawrence,  by  Eraser,  Brace 
&  Company,  for  the  Cedars  Rapids  Manufac- 
turing t^  Power  Company,  is  shown  by  the  following- 
figures  of  work  completed : 

Aug.  23       Dec.  1         May  I 
1913  1913  18U 

Rock   excavation 21%         23%         58% 

Earth   excavation  other   than   strip- 
ping and  trench  work 43  dO  73 

Earth  excavation  in  trenches  and 
ditches,  and  stripping  seats  of 
banks 3G  84     Complete 

Transporting  and  placing  excavated 

rock 20  28  62 

Stone    protection    2  3  5 

Transporting  and  placing  excavated 

earth 43  <J3  77 

Concrete  in  power-house  substruc- 
ture            16  26  69 

The  present  plans  are  for  a  development  of  100,000 
horse-power,  with  later  an  additional  60,000  horse- 
power. There  are  1,500  men  engaged  in  the  work  of 
construction,  and  about  ten  miles  of  temporary  lines 
are  laid  for  the  purpose  of  transporting  the  material 
excavated  from  the  canal,  at  the  end  of  which  is  situ- 
ated the  power-house.  The  canal  is  a  great  under- 
taking, the  excavated  material  being  utilized  to  form 
the  banks.     When  the  work  of  earth  removal  is  com- 


pleted at  the  upper  end  of  the  canal,  tiie  equipment 
will  be  moved  further  down  the  canal  to  reinforce  the 
working  equipment  at  that  point.  In  the  south  bank 
a  concrete  structin-e  with  gates  constitutes  a  spillway 
and  ice  sluice.  This  will  dispose  of  surface  ice,  the 
canal  below  it  being  further  protected  by  booms. 

The  additional  development  will  be  on  the  north 
side  of  the  present  power-house.  In  the  construction 
of  this  structure  a  large  crane  is  used  to  convey  buckets 
of  concrete  from  trains,  into  the  foundations  over 
which  it  ])r()jects.  The  rock  crushing,  concrete  and 
mixing  plant  is  located  considerably  to  the  north  of 
the  power  house,  so  that  the  progress  of  the  work  in 
either  case  is  entirely  independent  of  interference  by 
the  other.  The  power-house  has  ten  tail-race  open- 
ings, one  for  each  unit,  with  three  small  openings  for 
the  exciter  units.  Work  has  now  been  started  to  bring 
.  the  tail-race  down  to  grade  as  some  excavating  still 
remains  to  be  done.  This  work,  however,  involves  no- 
thing beyond  straight  disposal  of  excavated  material. 

Large  cranes  are  used  for  handling  the  heavy  parts 
of  both  water  wheels  and  generator  units  now  being 
installed.  Tracks  entering  the  building  make  it  pos- 
sible to  move  such  trainloads  of  machinery  almost  to 
the  identical  spot  of  installation,  the  cover  plate  of 
each  water  wheel  has  a  diameter  of  20  feet  and  weighs 
about  120,000  lbs.  The  transformer-house  is  800  feet 
distant  from  the  north  end  of  the  power  house,  and 
later  part  of  this  will  be  utilized  for  tiie  extension  of 
the  power-house.  An  erecting  tower  enables  the  con- 
crete to  be  elevated  and  distributed,  the  concrete  be- 
ing placed  at  all  points  of  the  building  by  means  of  a 
chute. 

The  Unit  Construction  Company,  of  St.  Louis.  Mo., 
are  constructing  the  power-house  units  and-  transform- 
er-house superstructure.  The  Phoenix  Bridge  and 
Iron  Works,  Montreal,  are  supplying  the  structural 
steel  work. 

The  company  have  let  a  contract  to  Simpson 
Brothers,  Montreal,  to  dredge  the  material  at  the  head 
of  the  canal  and  to  dredge  the  forebay  immediately 
above  the  intake.  There  is  involved  the  removal  of 
about  175,000  yards  of  material,  and  the  work  is  to  be 
completed  bef(jre  the  end  of  the  year. 


The  storms  of  last  winter  proved  that  concrete  poles 
are  far  better  than  wooden  ones  for  holding  up  tele- 
phone and  telegraph  wires.  Not  one  concrete  pole  on 
the  Pennsylvania  system  was  blown  down,  althougii 
hundreds  of  wooden  ones  were  broken. 


One  of  the  novel  forms  of  entertainment  at  the  re- 
cent convention  of  the  American  Society  of  Civil  Engi- 
neers in  Baltimore  was  a  luncheon  71  ft.  below  the 
street  surface  in  the  29-ft.  Jones  Falls  diversion  tunnel, 
the  largest  drainage  tunnel  in  the  world.  Calvin  W. 
Hendrick.  chief  engineer  of  the  Baltimore  Sewerage 
Commission,  conceived  the  idea  of  the  underground 
banquet.  The  floor  of  the  tunnel  had  been  covered  by 
boards,  and  twenty  tables  were  arranged  for  the  guests. 

Water  consumption  in  London,  Ont.,  during  1913 
was  92  Imp.  gal.  per  capita,  according  to  the  last  an- 
nual report  of  the  water  commissioners  of  that  city! 
Figured  on  pumping  station  expense  the  cost  was  16.6 
cents  per  1,000,000  Imp.  gal  and  6.9  per  1,000,000  gal. 
raised  1  ft.  About  84  per  cent  of  the  pumping  is  done 
electrically.  The  services  now  number  13.978,  of  which 
2,115  are  metered.  More  than  450  meters  were  instal- 
led in  1913,  against  only  376  during  the  previous  year. 
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Water-Tight  Sewer-Pipe  Joints 

By  E.  J.  Fort* 

THE  drainage  ior  several  square  miles  of  terri- 
tory in  the  southern  portion  of  Brooklyn,  in 
the  neighborhood  of  Coney  Island,  Sheepshead 
Bay,  Jamaica  Bay,  etc.,  where  surface  eleva- 
tions are  low,  provide  for  a  separate  system  of  sewers, 
in  which,  in  most  cases  the  sanitary  sewers  are  below 
the  level  of  ground  water,  and  in  all  cases  the  domestic 
sewage  must  be  pumped.  This  made  the  matter  of 
water-tight  pipe  joints  one  of  great  importance. 

At  the  beginning  of  this  work,  the  Bureau  of  Sew- 
ers had  had  no  experience  in  the  use  of  the  various 
compounds  offered  on  the  market  for  this  purpose,  and 
had  little  information  in  regard  to  their  merits.  It  was 
thought  best,  therefore,  to  depend  upon  extreme  care  in 
the  use  of  cement  mortar  with  a  liemp  or  oakum  gasket* 
for  the  desired  results  until  the  various  compounds 
available  could  be  thoroughly  tested.  The  first  few  con- 
tracts let,  therefore,  provided  for  cement-mortar  pipe 
joints-.    The  mortar  was  mixed  in  the  proportion  of  one 


f<  j-  Cement  collar  carried 

i        chwn-hconcrete  cradle  -. 

Upper  surface  ofconcfetecrodle' 


Sewer-plpc  joint  made  with  a  compound  and  protected  by  a  cement-mortar  collar 

to  one  and  was  liberally  used.  Ift  most  cases,  where 
pipes  have  been  laid  below  ground-water  level,  they 
have  been  laid  in  a  concrete  cradle,  and  where  the  pipe 
joint  is  not  buried  in  the  cradle  it  is  inclosed  in  a  ce- 
ment collar  at  least  2-in.  thick  outside  the  bell.  When 
the  contractor  and  inspector  can  be  relied  upon  for 
careful  and  conscientious  work,  a  pipe  joint  made  in 
this  manner  and  allowed  several  hours  to  set  before 
water  is  allowed  to  rise  over  it  will  be  practically 
water-tight  und^r  heads  of  water  as  great  as  8  ft. 
These  individuals,  however,  cannot  always  be  relied 
upon,  and  a  very  slight  injury  to  a  joint  made  in  this 
iTianner  will  produce  a  leak. 

Use  of  a  Compound  for  Joints 

A  compound  suitable  for  sewer-pipe  joints  should 
possess  the  following  properties : 

(1)   It  should  show  no  deterioration  when  submerg- 

*Cl»l8f  Enginesr,  Bureau  of  Sewars,  Boroagh  of  Brooklyn,  New  York 
City. 


ed  in  either  fresh  or  salt  water  or  in  alkaline  or  acid 
S(jlutions  of  moderate  strength.  Domestic  sewage 
usually  has  an  alkaline  reaction,  but  frequently  in  the 
neighborhood  of  factories  it  has  an  acid  reaction.  In 
certain  places,  ground  water  is  heavily  charged  with 
alkali.  The  life  of  the  sewers  as  water-tight  structures 
will  be  measured  by  the  life  of  the  joints. 

(2)  It  should  melt  and  run  freely  at  temperatures 
not  greater  than  250  deg.  F.  It  should  be  poured  at  a 
temperature  of  approximately  400  deg.  F.  to  make  cer- 
tain that  the  joints  are  thoroughly  filled.  It  is  not 
usually  possible  in  wet  trenches  to  keep  the  ends  of 
the  pipes  dry  and  the  temperature  at  which  this  ma- 
terial is  poured  should  not  be  so  high  that  steam  is 
rapidly  generated  where  it  comes  in  contact  with  mois- 
ture with  the  result  that  either  the  compound  is  made 
p(irous  or  the  runner  is  blown  out. 

(3)  It  should  adhere  well  to  the  glazed  surface  of 
stoneware  pipes  so  that  slight  movements  in  these 
pipes  after  the  joints  are  poured  will  not  produce  leaks. 

(4)  At  temperatures  which  prevail  in  and  about 
sewers  laid  under  such  conditions,  the  compound 
should  be  elastic  enough  to  permit  of  slight  movement 
without  fracturing  the  pipes,  but  should  not  become 
soft  enough  to  run  out  of  the  joints.  Such  movements 
very  frequently  occur  in  unstable  soils. 

(5)  It  should  not  be  composed  of  materials  which 
volatihze  rapidly  at  comparatively  low  temperatures, 
so  that  men  working  with  the  ordinary  skill  and  care 
of  the  average  sewer  contractor  or  contractor's  fore- 
man can  use  it  successfully. 

Every  material  on  the  market,  samples  of  which 
could  be  obtained,  was  tested  to  determine  the  degree 
to  which  it  possessed  the  qualities  named.  They  were 
all  found  more  or  les.s  defective,  so  that  they  couM  not 
be  used  with  any  assurance  that  they  would  produce 
permanently  tight  joints. 

The  various  compounds  in  which  sulphur  is  used 
were  found  to  shrink  upon  cooling,  either  separating 
from  the  pipes  or  cracking  so  as  to  admit  water.  Com- 
pounds having  certain  oils  as  bases  disiritegrated  rap- 
idly when  exposed  to  the  action  of  alkalies,  althougii 
they  resisted  the  action  of  acids  very  satisfactorily. 
Certain  compounds  having  bituminous  materials  (gen- 
erally pure  or  nearly  pure  asphalt  bitumens)  as  bases 
after  they  were  modified  in  composition  somewhat  by 
the  manufacturers,  were  found  to  resist  the  Action  of 
both  acids  and  alkalies  satisfactorily  and  possessed  all 
of  the  qualities  mentioned  above.  One  of  these  com- 
pounds is  manufactured  in  Brooklyn.  Both  "Jointite" 
and  "Filtite,"  manufactured  by  the  Pacific  Flush 
Tank  Company,  have  proved  to  be  very  satisfactory. 
The  chemicals  used  in  these  tests  were  a  I  per  cent 
solution  of  hydiochloric  acid  and  1  per  cent  and  5  i/er 
cent  solutions  of  caustic  potash.  Samples  were  sub- 
merged five  days  in  these  solutions. 

"Jointite"  has  been  used  for  all  sewer  work  of  this 
kind  which  has  been  done  in  Brooklyn,  with  very  satis- 
factory results.  Experiments  were  also  made  in  the 
laboratory  with  this  compound  to  determine  the  high- 
est temperature  to  which  it  could  be  safely  heated  and 
the  length  of  time  that  such  temperature  could  be 
maintained  without  danger  of  carbonization  or  destroy- 
ing its  flexibility.  ,\s  a  result  of  these  experiments 
and  later  experience,  the  temperature  at  which  it  is 
poured  is  allowed  to  vary  from  350  deg.  to  450  deg.  F., 
depending  on  the  diameter  of  pipe  and  the  season  of 
the  year.    The  compound  is  not  held  at  this  tempera- 
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ture  longer  than  30  minutes,  and  it  is  not  allowed  to 
be  reheated  and  used  after  having  once  cooled. 

In  the  new  Coney  Island  drainage  system,  and  in 
other  places  in  the  Borough  where  the  depth  at  which 
the  sewers  are  laid  below  ground  water  is  not  more 
than  12  ft.,  as  a  general  thing  there  is  absolutely  no 
leakage  through  the  joints  except  in  cases  of  accident 
or  pure  carelessness.  We  have  found  that  the  spur 
joint  where  a  branch  joins  the  main  sewer  is  frequent- 
ly carelessly  made  and  admits  water.  Caps  for  house 
connection  drains  and  for  spurs  are  also  frequently 
carelessly  placed  with  the  same  result. 

How  the  Compound  Joints  are  Made  and  Protected 

The  accompanying  sketch  shows  the  manner  in 
which  pipe  joints  of  this  kind  are  made.  A  twisted 
hemp  or  oakum  gasket  of  the  proper  size  is  first  care- 
fully rammed  into  the  joint  and  occupies  a  depth  of 
approximately  %-in.  A  runner,  usually  a  piece  of  old 
garden  hose,  is  greased  or  smeared  with  wet  clay  and 
forced  into  the  bell  about  3^-in.  The  ends  are  secured 
by  a  clamp  in  the  usual  manner  so  that  the  space  for 
pouring  is  at  one  side  of  the  crown  of  the  pipe.  The 
best  results  have  been  received  by  pouring  so  that  the 
compound  will  run  entirely  in  one  direction  about  the 
joint,  as  it  drives  all  the  moisture  ahead  of  it  and  com- 
l)letely  fills  the  space  between  the  bell  and  spigot. 

In  the  case  of  pipes  as  large  as  20-in.  in  diameter, 
where  the  space  between  the  bell  and  spigot  is  very 
uneven,  there  have  been  numerous  instances  where  the 
compound  cooled  so  rapidly  that  it  failed  to  pass  the 
narrowest  portions  of  the  space  and  make  a  complete 
joint.  For  that  reason,  it  is  well  to  pour  a  full  stream, 
so  that  it  will  entirely  fill  the  space  in  which  it  runs. 
It  is  also  well  to  remove  the  runners  as  soon  as  the 
compound  has  cooled  sufficiently  to  stand  alone,  but 
while  it  is  still  hot  so  that  any  imperfections  that  ma_v 
be  found  can  be  corrected  by  calking  with  compound 
hot  enough  to  be  plastic. 

While  it  is  possible  to  pour  joints  while  the  pipes 
are  partially  submerged,  this  procedure  is  not  recom- 
mended, because  of  the  great  liability  of  producing  im- 
perfect work.  It  is  our  practice  to  run  one-half  of  the 
joints  before  the  pipes  are  placed  in  the  trench.  These 
joints  are  made  with  the  pipes  in  a  vertical  position  and 
without  a  runner.  The  pipes  are  then  placed  in  posi- 
tion in  6-ft.  lengths.  At  least  a  half-dozen  joint  run- 
ners are  on  hand  and  all  the  joints  to  be  poured  are 
made  ready  and  poured  at  one  operation  without  wait- 
ing for  each  one  to  cool  so  that  the  runner  can  be  re- 
moved. In  this  way  the  danger  of  injuring  the  com- 
pound by  keeping  it  at  a  high  temperature  for  too  long 
a  time  is  lessened.  The  concrete  cradle  and  the  mor- 
tar collars  are  placed  after  the  pipes  have  cooled.  The 
former  is  used  for  the  purpose  of  securing  greater 
stability  in  unstable  soil;  the  latter  is  used  solely  as  a 
protection  for  the  joint  compound. 

The  repair  of  pipe  joints  several  feet  below  water 
level,  especially  where,  as  in  sandy  soil,  the  inrush  of 
water  in  the  trench  is  great,  is  a  very  expensive  oper- 
ation and  is  always  accompanied  by  the  danger  of  in  • 
juring  adjacent  portions  of  the  sewer.  Such  leaks  are 
liable  to  continue  for  some  time  before  they  are  dis- 
covered and  to  run  up  large  bills  for  pumping  before 
they  are  repaired.  In  my  opinion,  therefore,  the  ce- 
ment collar  in  protecting  the  joint  compound  from 
direct  contact  with  water  or  chemicals  on  the  outer 
end,  as  it  is  protected  on  the  inner  end  by  the  jute 
gasket,  is  worth  all  it  costs. 

The  weights  of  "Jointite"  used  in  jointing  vitrified 


pipes  of  various  diameters  have  been  carefully  deter- 
mined. All  of  this  pipe  was  double  strength  and  had 
deep  and  wide  sockets  or  bells.  The  weights  were  as 
follows : . 

Weight 
Size  of 
pipe,  in. 

6 

8 

10 

13 

15 

18 

34 
Average  specific  gravity,  1.50. 

The  cost  of  labor  in  making  joints  in  this  manner, 
so  far  as  it  could  be  determined,  was  almost  exactly 
double  the  cost  of  making  plain  mortar  joints.  It  is 
usually  very  difficult  to  determine  this  cost  correctly, 
because  the  contractor  considers  joint  making  one  of 
the  minor  operations  which  does  not  require  much 
care  or  system,  and  it  is  left  to  a  "skilled"  laborer  or 
the  inspector  to  manage  the  operation. — Engineering 
News. 


Thickness  of 
joint,  in. 

Depth  of 
joint,  in. 

of  materiE 
per  joint,  i 

y» 

vA 

1.04 

Vs 

2 

1.84 

% 

2 

1.84 

H 

2 

2.70 

^ 

2 

3.32 

H 

2. 

3.80 

1 

2 
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Color  Varieties  in  Brick 

ONE  of  an  observing  mind  cannot  have  failed  to 
notice  the  increasing  beauty  and  diversity  of 
that  once  rather  monotonous  object,  the  brick 
house.  There  has  been  a  veritable  blossoming 
of  color  within  the  past  few  years.  In  order  to  under- 
stand how  this  has  come  about  it  is  necessary  to  have 
a  few  facts  on  the  subject  of  clays  in  their  re.ation  to 
brickmaking,  says  C.  C.  Johnston  in  Clay  Products. 

Generally  speaking,  a  brick  is  light  or  dark  accord- 
ing to  the  amount  of  iron  in  the  virgin  clay.  We  might 
have  houses  made  of  almost  pure  white  bricks  except 
for  the  expense.  Clays  in  which  the  quantity  of  iron  is 
only  a  few  hundredths  of  one  per  cent  are  needed  for 
the  more  refined  industry  of  chinaware,  as  it  is  popu- 
larly known.  The  bufif-burning  clays  are  those  which 
are  low  in  iron,  but  still  have  enaugh  to  spoil  them  for 
the  purpose  named.  It  is  from  these  that  we  get  all  of 
our  light  shades  of  brick.  They  would  not  yield  much 
color  variety  but  for  the  ingenuity  of  the  brickmaker. 

By  adding  to  the  clay  a  certain  mineral  substance 
of  an  iron  nature  he  changes  what  otherwise  would 
have  been  a  buflf  into  a  beautiful  grays  with  which  we 
are  familiar.  Again,  he  can  adulterate  with  red-binn- 
ing  clay  and  run  a  whole  range  of  buffs  until  he  reaches 
terra  cotta.  Changing  his  tack,  he  may  so  manipulate 
the  drafts  of  the  kiln  in  burning  as  to  force  carbon 
from  the  coal  into  the  face  of  the  bricks,  and  secure 
novel  and  attractive  effects,  from  buff  to  chocolate,  and 
even  gun-metal,  .\  further  expedient  is  to  mix  grains 
of  iron  with  the  clay.  The  grains  fuse  when  the  brick 
is  fired,  producing  the  speckled  brick  which  we  now 
see  so  frequently.  Iron  in  the  granular  state  forms  part 
of  the  original  body  of  some  clays.  The  effect  upon 
color,  whether  the  particles  are  natural  or  are  added  as 
an  ingredient,  is  not  that  of  a  pigment  in  the  true  sense. 
The  iron  influence  proper  exists  in  every  atom  of  the 
clay  and  gives  a  uniform  color  to  the  brick  throughout. 
One  manufacturer  makes  a  feature  of  a  combina- 
tion for  which  a  bough  of  autumn  leaves  was  actually 
used  as  a  model,  both  for  colors  and  natural  blendings. 
At  the  other  extreme  are  houses  which  are  purposely 
given  an  aged,  sober  appearance.  In  its  appeal  the  new 
brick  is  similar  to  that  of  the  half-tone  engraving. 
With  the  rough-face  brick,  as  with  the  smooth  brick, 
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tliose  of  light  color  arc  made  of  fire-clay,  a  subslaiice 
mined  in  the  form  of  rock  at  a  considerable  depth  from 
the  surface.  But  for  the  more  pronounced  colors,  in 
the  case  of  the  rough-face  brick,  shales  and  even  ordin- 
ary surface  clays  are  freely  used.  Some  of  the  very 
impurities  of  the  l)aser  clays  are  fcnuicl  to  be  rich  in 
color.     What  would  be  a  blemish  to  a  smootii  brick 


adds  to  the  unconventional  beauty  of  the  rough-face 
brick.  In  a  single  brick  unit  there  is  often  a  mingling 
of  various  colors,  the  reds  and  browns  being  shaded 
into  purple  or  green,  with  suggestions  of  gold.  Gen- 
eral color  uniformity,  however,  can  l)e  preserved  at 
will  by  the  nature  of  the  material  employed  and  the 
sorting  of  the  brick  as  it  comes  from  the  kiln. 


Constructional  Features  of  the  G.P.R.  Banff 

Springs  Hotel 


Staff 

GONSTKUCTHJN  has  I)een  completed  on  the 
large  reinforced  concrete  addition  to  the  Can- 
adian Pacific  Railway  Hotel,  at  Banfif,  in  the 
Rocky  Mountains,  largely  increasing  tlie  ca- 
pacity and  the  conveniences  of  this  already  po|)ular 
resort.  This  hotel  is  now  one  of  the  largest  of  the 
C.  P.  R.  hotel  system,  and  contains  almost  400  guest 
rooms,  with  all  the  necessary  mechanical  equipment 
and  other  facilities  for  such  an  establishment,  includ- 
ing, besides  power  plant  and  heating  system,  a  laundry 
and  a  large  self-contained  open  air  swimming  pool. 
The  situation  oi  the  group  of  buildings  is  almost  ideal, 
being  at  an  elevation  of  4,5(X)  feet  above  sea  level,  on  a 
slight  rise  in  the  \alley  of  the  P>ow  River,  which  at 
this  point  makes  a  right  turn,  with  a  small  falls,  before 


C.  p.  R.  Banff  Springs  Hotel. 

being  joined  by  the  Spray  River  below  the  hotel.  The 
main  hotel  structure  occupies  the  lower  extremity  of 
this  rise,  parallel  to  its  length,  and  has  a  maximum 
length  of  550  feet,  with  a  principal  depth  of  200  feet, 
exclusive  of  the  swimming  pool,  and  a  maximum 
height  of  175  feet  above  the  main  footings.  In  addi- 
tion, there  are  minor  structures,  including  the  boiler 
house  and  servants'  quarters,  besides  small  out-houses. 
The  original  building  was  entirely  of  timber,  and  addi- 
tions of  the  same  construction  have  been  made  from 
time  to  time,  the  most  important  consisting  of  two  ter- 
minal towers,  one  of  five  storeys,  the  other  of  six 
storeys,  completed  in  the  spring  of  1911.  The  con- 
struction of  the  concrete  swimming  pool  was  then  com- 
menced and  upon  its  completion  work  was  started  up- 
on the  larger  reinforced  concrete  addition,  together 
with  the  detached  servants'  quarters.  Aside  from  the 
interest  attached  to  the  completed  structures,  the  work 
has  an  addiional  interest  due  to  conditions  incidental 
to  the  isolated  situation — two  miles  irom  the  nearest 
tracks,  with  a  rise  of  300  feet  above — besides  the  neces- 
sity of  carrying  on  construction  during  the  time  the 


Article 

hotel  was  in  use  by  the  guests,  without  interference, 
and  also  during  the  severe  winter  w.eathei  prevalent  in 
the  Rockies. 

The  recently  completed  addition  consists  of  a  tower, 
200  feet  long  by  80  feet  wide,  and  134  feet  high  from 
the  footing  to  the  main  ridge  of  the  roof,  with  a  steep 
peak  rising  another  30  feet  high.  At  the  base  of  the 
tower  there  is  a  three-storey  wing  having  a  total  length 
of  260  feet  and  a  width  of  72  feet,  containing  the  dining 
room,  kitchen,  and  service.  Except  for  the  entrance 
lobby  and  hallways,  the  entire  structure  is  devoted  to 
guest  rooms,  there  being  a  total  of  215  rooms,  with  75 
private  baths,  the  whole  having  approximately  135,000 
square  feet  of  Hoor  area. 

The  entire  construction  is  of  concrete,  with  the  ex- 
ception of  the  terra  cotta  partitions,  the  building  serv- 
ing as  a  fire-wall  to  divide  it  into  two  distinct  parts,  .so 
that  a  complete  demolition  of  this  hotel,  as  ha])pened 
recently  at  St.  .Xndrews-by-the-Sea.  is  well  nigh  im- 
possible. The  i)ul)lic  spaces  are  tastefully  finished  in 
rough  cement  plaster  effects,  with  15.  C.  fir  stained  a 
deep  brown,  fir  trim,  and  red  quarry  tile  lloors.  The 
bed  rooms  and  corridors  have  cement  finished  fltx)rs 
with  carpets,  and  fir  trim.  All  the  bathrooms  have 
Keene  cement  wainscotting.  Some  idea  of  the  size  of 
the  building  may  be  gained  from  the  fact  that  there  are 
1.^0,000  sq.  ft.  of  partitions,  6,300  sq.  yds.  Welsh  quar- 
ry tile  Hoors,  300,000  sq.  ft.  of  plaste'r,  and  20,000  sq. 
ft.  of  Keene  cement  in  the  structure,  besides  143  room 
telephones,  and  1,145  electric  light  outlets.  Two  pas- 
senger elevators,  together  with  one  freight  and  one 
service  elevator,  and  one  dumb  waiter,  all  of  the  hy- 
draulic plunger  type,  have  been  installed. 

With  the  exception  of  certain  steel  trusses  and  plate 
girders,  the  building  is  entirely  of  reinforced  concrete. 
The  exterior  walls  are  of  blue  limestone,  laid  dry,  and 
backed  with  concrete.  The  stone  was  quarried  close 
to  the  hotel.  The  blocks  were  readily  split,  and  in  the 
walls  the  stretciier  bond,  with  deep  raked  joints,  com- 
bined with  the  smooth  surfaces  of  the  concrete  details, 
is  very  effective.  The  architecture  may  be  traced  to 
certain  of  the  French  Chateau  style,  the  smooth  walls, 
being  unbroken  by  projecting  details,  and  the  sheer 
roofs  pierced  with  dormers.  On  the  ground  floor  there 
is  a  large  entrance  hall.  48  feet  wide  by  80  feet  long, 
and  23  feet  6  inches  high,  with  no  interior  columns,  the 
floor  area  above  being  carried  to  four  steel  trusses,  45 
ft.  6  in.  centre  to  centre  of  bearings.  The  frusses  are 
masked  in  thick  partitions,  with  doors  cm  through  at 
each  end  and  an  8-ft.  corridor  in  the  centre.  In  order 
to  allow  for  the  corridor  at  the  centre  of  the  span,  it 
was  foimd  necessary  to  modify  the  usual  type  of  lat- 
ticed truss  so  that  there  would  be  no  members  in  the 
lower  half  of  the  two  middle  panels.     This  has  been 
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accomplished  I^y  running-  tlie  diagonals  in  these  panels 
through  into  the  next  panels,  thus: 


of  the  top  and  Ixjttom  chords  a 


J 


11 


i* 

The  gauge  lines  ot  tlie  top  and  Ixjttom  chords  arc 
ft.  apart,  the  chord  sections  ])eing  huilt  up  of  four  6-in. 
hy  4-in.  angles  and  two  20-in.  plates.  Tiie  main  dining 
room  is  150  feet  long  by  75  feet  wide,  lighted  hy  four 
large  ridge  skyliglits  overhead.  These  skylights  are 
carried  by  four  ]date  girders  having  clear  spans  of  51  ft. 
6  in.,  the  two  inner  girders  having  30-in.  webs,  with 
flanges  of  6-in.  by  6-in.  angles  and  15-in.  cover  plates. 
Tiie  framing  of  the  dormer  openings  in  the  steep  pitch- 
ed roof  slopes  presented  something  of  a  problem  in  the 
forms  for  the  concrete,  but  otherwise  the  design  of  the 
superstructure  was  reasonal)ly  simple.  With  the  excep- 
liiiii  c)f  these  features,  the  construction  is  of  tlie  beam 
and  girder  type,  with  solid  floor  slabs,  and  hooped  col- 
umns. Practically  all  of  tiie  reinforcing  steel  was  sup- 
plied by  the  Trussed  Concrete  Steel  Company  of  Can- 
ada, Limited. 

The  work  of  tearing  down  the  central  portion  of  the 
old  wooden  building  was  commenced  late  in  the  fall  of 
I'Jll,  and  blasting  and  excavation  were  continued 
throughout  the  winter.  The  excavation  in  tlie  main 
was  solid  rock,  a  laminated  trap  very  difficult  of  re- 
moval forming  the  major  portion.  The  entrance  to  the 
new  hotel  was  to  be  from  the  east,  so  the  construction 
was  carried  out  almost  entirely  from  the  west  side. 
Due  to  the  slope  of  the  ground  on  this  side,  there  was 
some  difficulty  in  storing  materials.  Two  hoist  towers, 
with  carpenter  shop  and  concrete  plant,  besides  the 
stone-cutting  yard,  were  established  on  the  main  axis 
of  the  tower,  abutting  the  dining  room  wing,  and  prac- 
tically all  concrete  and  other  materials  were  handled 


from  this  point.  Concrete  materials  were  dumped  at 
the  mixers  on  stock  piles,  whence  they  were  hoisted  20 
feet  to  the  mixer  platforms  in  an  Insley  stone  boat. 
Concrete  was  mixed  in  a  ^-yd.  Ransome  mixer,  with 
interchangeable  gasoline  and  electric  Uiotor  drive,  dis- 
charging into  an  Insley  combination  bucket  and  skip 
elevator  dumping  into  a  40  cu.  ft.  Insley  hopper.  The 
concrete  was  conveyed  to  the  forms  in  Ransome  con- 
crete carts.  Two  Marsh-llenthorn  hoisting  engines 
were  used — one  of  20  li.p.,  handling  a  5-ton  American 
stiff  leg  derrick  and  an  elevator  for  materials,  and  the 
other  t)f  18  h.]).  for  hoisting  the  concrete  and  for  a  2- 
ton  Insley  portable  boom  derrick.  Forms  were  built  in 
a  silo]),  where  there  were  installed  two  C.  I  f.  &  E.  port- 
able saw  rigs,  electrically-driven,  and  a  gasoline-driven 
band  saw  rig.  (.ravel  was  at  times  shipped  in  from 
near  Calgary,  but  the  uncertainty  of  deliveries  war- 
ra.nted  the  establishment  of  a  gravel  plant  on  the  Bow 
River,  some  seven  miles  below  the  hotel.  River  gravel 
from  a  bar  was  loaded  into  two-wheel  carts  and  hauled 
a  (juarter  of  a  mile  to  bins  on  a  spur  track.  Six  men. 
loaded  from  the  bar  into  the  carts — si.x  carts,  with  three 
drivers,  a\eragiiig  7^  yards  a  ten-hour  day.  The  carts 
were  dum()ed  into  a  27  cu.  ft.  Insley  bucket,  which  was 
hoisted  to  the  top  of  the  bins  by  a  12  h.p.  engine,  and 
dumped.  The  hopper  bins  had  a  capacity  of  150  cu. 
yds.  and  loaded  direct  into  cars  through  quadrant 
gates.  All  of  the  materials  entering  into  the  construc- 
tion were  hauled  two  miles  from  the  sidings  at  Banff 
Station,  ordinary  box  wagons  and  teams  being  used  by 
the  Brewster  Transfer  Company,  who  had  the  contract 
for  hauling.  As  there  were  over  8,350  cu.  yds.  of  con- 
crete, nearly  150,000  terra  cotta  partition  tiles,  and  al- 
most 300,000  sq.  ft.  of  plaster,  placed  in  the  building, 
with  other  materials  in  proportion,  this  alone  was  a 
considerable  task. 

The  total  cost  of  this  building  was  about  $1,500,- 
000.  The  entire  design  and  construction  was  carried 
out  by  Mr.  W.  S.  Painter,  formerly  C.  P.  R.  architect, 
and  later  of  Messrs.  Painter  &  Swales.  Montreal  and 
Vancouver. 
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First  floor  plan,  Banff  Springs  Hotel. 
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Reinforced  Concrete  in  Theory  and 
Practice* 

By  Alexander  Melville,  C.E. 

PLAIN   concrete  is  a  most  excellent   material   in 
many  ways,  and  ideal,  for  instance,  for  such 
structures  as  engine  foundations,  where  weiglit 
is  essential,  but  it  has  a  serious  aeticiency  in  its 
inability  to  resist  anything  but  the  lowest  tensile  stress. 
Also  such  tensile  strength  as  it  has  is  easily  destroyed 
by  vibration. 

By  the  employment  of  steel  to  take  the  tensile 
stress,  we  get  a  fabric  at  the  same  time  low  in  cost  and 
applicable  to  structures,  in  which  plain  concrete  would 
not  have  been  used. 

l:Iow  varied  are  its  uses  you  will  find  by  looking 
over  the  advertisements  of  any  periodical  dealing  witn 
reinforced  concrete.  There  you  will  find  it  is  employed 
in  almost  any  type  of  structure — even  boats,  incinera- 
tors, and  tombstones.  But  one  must  not  take  adver- 
tisements too  seriously.  I  speak  from  personal  experi- 
ence. Many  things  to  which  it  is  applied  are,  1  pre- 
sume, by  way  of  experiment,  and  one  must  recognize 
that  by  experiment  to  a  very  great  extent  the  bound- 
aries of  its  uses  may  be  extended.  But  it  is.  unfor- 
tunate that  experimental  uses  should  be  put  on  the 
market  and  advertised  as  the  soundest  methods  of  con- 
struction for  certain  needs.  By  allowing  their  enthu- 
siasm to  run  away  with  clear  judgment,  certain  adver- 
tisers have  advocated  the  building  of  classes  of  struc- 
tures which  have  proved  failures,  and  have  done  rein- 
forced concrete  decided  harm.  Whatever  is  may  be 
used  for  in  the  future,  at  the  present  state  of  knowledge 
of  design  it  has  limitations,  and  is  not  a  universal  salve 
for  all  structural  ailments.  It  has  often  been  advocated 
for  things  which  proved  unsuitable,  uneconomical,  and 
faddish. 

One  must  not  forget,  of  course,  that  applications 
which  appeared  wrong  a  number  of  years  ago  have,  as 
a  result  of  experiment,  consequent  better  design,  and 
improved  methods  of  working,  now  been  accepted  as 
right,  and  are  established. 

1  think  there  is  too  much  talk  about  "systems."  ll 
makes  for  confusion  in  the  mind  of  one  who  does  not 
understand  the  principles  underlying  all  designs.  There 
are  a  great  many  who  claim  a  new  system  and  take  out 
a  patent  by  virtue  of  cranking  a  bar  in  some  new  place  , 
but  perhaps  this  is  only  natural  in  the  rush  to  sell  at 
the  beginning  of  the  demand. 

Unfortunately,  the  older  civil  engineers  were  disin- 
clined to  take  up  seriously  a  method  of  construction 
apparently,  possibly  because  for  the  purpose  of  design 
Molesworth  was  useless.     But  as  reinforced  concrete 

'Abstract  of  a  lecture  at  the  Northern  Polyteohnic  Institute.  liOn- 
don.  Ens. 


was  a  fabric  of  undoubted  value,  a  new  branch  of  the 
profession  was  of  necessity  created. 

I  cannot  but  think  that  not  a  few  specialists  make 
a  difference  in  the  placing  and  the  cranking  of  bars  and 
tlie  form  of  stir^ups,  deliberately  for  the  purpose  of  be- 
ing able  to  talk  about  a  "system."  I  believe  that  grad- 
ually so-called  systems  will  disappear,  and  work  will 
l)e  carried  out  to  the  designs  of  engineers  as  it  was 
before  the  days  of  reinforced  concrete. 

Before  this  comes  about,  however,  I  am  afraid  we 
will  have  to  listen  to  the  advantages  of  the  various  sys- 
tems from  their  biassed  advocates  for  many  years.  In 
listening  to  them,  I  would  advise  you  never  to  allow 
yourself  to  be  impressed  at  the  time,  l)ut  to  consider 
everything  coolly  and  alone  next  day.  1  find  this  a 
most  excellent  principle  to  follow.  If  there  is  some- 
tliing  you  are  not  quite  clear  about  ask  the  representa- 
tive to  call  again.  He  will  run  to  yon.  Generally 
speaking,  you  will  be  on  safe  ground  if  you  clear  him 
out  as  soon  as  he  has  answered  your  queries. 

In  starting  to  consider  any  of  their  designs  remem- 
ber that  it  does  not  matter  what  the  particular  system 
is  or  whether  it  has  a  name  in  hieroglyphics;  there  is 
nothing  mysterious  about  it  except  possilily  the  special 
advantages  claimed. 

The  same  principles  underlie,  or  should  underlie, 
all  designs.  Indeed,  the  most  difHcult  problem  is  one 
which  engineers  and  architects  have  studied,  and  with- 
out the  use  of  a  book  on  reinforced  concrete,  namely, 
the  determination  of  the  stresses  in  a  member  of  a 
structure.  When  comparing  various  designs  for  the 
same  structure  one  hnds,  as  in  dealing  with  any  other 
structural  material,  that  there  is  every  possible  degree 
of  goodness  or  badness,  and  in  this  lies  the  most  of  the 
difference  between  the  various  systems  as  carried  out. 

The  various  so-called  systems  are  legion.  1  have 
not  time  to  explain  their  individual  advantages  or  dis- 
cuss the  claims  that  are  made  for  them,  or  even  de- 
scribe their  particular  fads.  Some  I  dare  not  describe, 
as  I  would  be  apt  to  confuse  them.  Nor  would  I  re- 
commend that  ypu  should  or  should  not  adopt  Ilenne- 
Ijicjue  sj'stem  because  of  the  smithed  ends  to  their  bars 
or  because  of  their  type  of  stirrups;  or  Considere,  for 
their  spirals  and  hooks ;  Coignet,  for  their  method  of 
dealing  with  shear;  or  Kahn  and  the  Indented  Bar 
Company,  because  their  bars  are  something  original 
and  expensive.  Nor  will  F  condemn  or  praise  those 
who  employ  a  particular  form  of  mesh,  such  as  Clinton, 
Johnstone  wire  lattice,  or  triangle  mesh.  There  is 
nothing  wrong  with  any  well-known  s)-stem,  because 
there  is  nothing  wrong  fundamentally  with  the  com- 
bination of  steel  and  concrete.  However,  you  have  only 
to  listen  to  the  representatives  of  the  various  systems 
to  find  out  that  there  is  something  to  be  said  for  every 
one,  even  those  that  could  never  be  put  into  practice. 
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There  are  uses  for  thein'all.  Even  the  system  which 
claims  to  reinforce  metal  may  be  used  with  complete 
safety  if  one  has  plenty  of  money  to  spend. 

Novel  Reinforcing  Material 

I  know  a  builder  who  undertook  to  erect  a  small 
single-storey  building  in  reinforced  concrete  without 
the  help  of  a  specialist.  When  the  walls  were  half  up 
he  proudly  asked  me  to  inspect  his  work.  To  my  as- 
tonishment, I  found  an  extraordinary  disposition  of 
bars  appearing  out  of  the  concrete,  'i'hey  were  twist- 
ed in  all  fashions  and  braised  at  junctions  without  any 
apparent  reason. 

Gradually  1  understood,  and  could  not  restrain  my 
laughter,  but  1  did  not  oftend  the  builder.  "Yes,"  he 
said,  "so  far  the  walls  are  built  entirely  with  ends  and 
other  scraps  of  bedsteads."  i  may  say  he  disdained 
patenting  his  system,  and  yet  that  building  has  been 
standing  for  a  number  of  years.  1  do  not  know  that  i 
could  unreservedly  recommend  this  bedstead  system, 
but  yet  it  has  its  use,  and  it  must  have  been  a  very 
economkal  design. 

What  one  ought  to  do  in  comparing  competition  de- 
signs is  never  to  think  of  a  system  at  ali,  but  look  for 
good  design,  and  remember  that  all  designs  we  look  at 
are,  or  ought  to  be,  based  on  the  same  lundamental 
principles. 

Another  thing  one  should  do  is  to  lind  the  amount 
of  steel  and  concrete  employed  by  each  designer,  and 
if  you  find  one  which  is  considerably  different,  look 
into  his  design  most  carefully,  for  it  stands  to  reason 
that  in  well-designed  work,  if  the  same  loading  and 
factor  of  safety  be  taken,  there  can  be  very  little  varia- 
tion in  the  quantities  of  these  materials.  It  is  advis- 
able, also,  to  see  that  the  quantities  given  are  approxi- 
mately those  that  go  into  the  work  of  the  successful 
tenderer. 

There  is  a  type  of  construction  which  I  find  some 
are  apt  to  place  under  the  heading  of  reinforced  con- 
crete, but  a  little  consideration  would  show  it  is  some- 
thing quite  different.  1  refer  to  the  fireprooting  of 
steel  structures  by  encasing  in  concrete  or  fireclay 
blocks  and  slabs.  These  blocks  and  slabs  are  not  in- 
tended to  be  stressed,  but  are  used  merely  as  a  protec- 
tion of  steelwork  against  damage  by  fire. 

I  pointed  out  earlier,  that  structures  had  been  erect- 
ed in  reinforced  concrete  which  were  not  suitable  for 
its  use  in  the  present  state  of  knowledge.  1  would  like 
to  name  now  a  few  structures  to  which  it  is  admirably 
adapted  if  well  designed  and  well  constructed. 

Advantages  of  Reinforced  Concrete 

First  of  all,  a  word  as  to  its  advantages.  It  forms 
a  monolithic  structure,  and  thus  makes  a  much  sounder 
building  than  the  old  disjointed  method  of  building 
steelwork  loosely  into  stone  or  l)rickwork.  It  is  fire- 
proof in  varying  degrees,  depending  on  the  aggregate 
used  in  the  concrete  and  the  cover  of  the  steel.  It  is 
economical  both  in  first  cost  and  in  maintenance.  In 
such  structures  where  steelwork  is  exposed  the  cost  of 
frequent  painting  is  saved. 

If  properly  imbedded  in  the  concrete,  the  steel  will 
not  corrode  under  water.  A  consideration  on  expen- 
sive sites,  also,  is  the  possible  saving  of  room  in  the 
thickness  of  the  walls. 

For  bridge  work,  reinforced  concrete  is  admirably 
adapted.  It  is  economical,  particularly  in  upkeep.  In 
a  few  cases  but  that  of  a  high  viaduct  over  a  river,  with 
much  traffic,  is  the  erection  expensive. 

Again,  I  think  it  is  mucli  more  capable  of  architec- 


tural treatment  than  a  steel  structure.  It  is  a  highly 
suitable  material  for  piles  and  for  jetties  generally. 
There  is  no  corrosion  of  the  steel  and  no  rotting,  as  in 
timber.  Toredos  find  it  indigestible.  It  is  also  highly 
suitable  for  retaining  walls  and  for  tanks,  in  both  cases 
being  economical  and  saving  considerable  room  com- 
pared with  stonework.  In  tanks,  also,  there  is  not  the 
maintenance  that  is  chargeable  to  steel.  It  is  being 
used  with  increasing  frequency  and  is  thoroughly  satis- 
factory for  such  structures  as  silos. 

In  floors,  columns,  and  girders,  in  factory  and  public 
buildings,  it  is  also  employed  satisfactorily,  but  I  do  not 
know  that  it  is  to  be  recommended  for  walls  in  the  ma- 
jority of  buildings.  Walls  can  be  made  thoroughly 
sound  and  very  much  thinner  than  is  the  case  with  the 
older  methods,  but  I  am  afraid  that  the  architect  with 
a  reputation  for  a  good  elevation  (and  this  is  the  only 
part  of  a  building  that  later  generations  consider)  will 
wish  something  more  than  strength.  For  factory  wal'.s 
it  is  all  right  if  there  is  no  intention  of  future  exten- 
sion. But  if  there  is,  and  openings  for  doors,  etc.,  are 
to  be  cut  or  the  face  of  the  building  taken  down  for  the 
purpose  of  joining,  I  am  afraid  one  would  be  faced 
with  a  tricky  problem.  It  would  be  almost  necessary, 
also,  to  employ  the  same  experts  for  the  extension,  as 
an  accurate  knowledge  of  the  position  of  the  reinforce- 
ment and  the  original  method  of  design  would  be  es- 
sential for  safe  working.  It  would  also  be  necessary 
to  employ  him  so  that  responsibility  for  any  damage 
to  the  old  building  could  be  fixed. 

We  will  find  the  most  popular  type  of  public  build- 
ing in  the  future  will  be  a  reinforced  concrete  framed 
structure,  with  reinforced  concrete  floors  and  stone  or 
brick  thin  walls. 

For  raft  foundation  work,  reinforced  concrete  is  in- 
valuable, even-  although  it  is  impossible  to  do  more 
than  guess  the  external  forces  acting  on  it.  (Compe- 
titive designs  for  a  raft  would  be  excellent  in  indicating 
who  are  our  bold  engineers  and  who  are  our  timid.) 

When  an  architect  has  a  structure  in  reinforced  con- 
crete to  carry  out,  he  employs,  either  through  choice  or 
competition,  a  specialist,  and  says,  "Lo(5k  here,  your 
representative  is  the  most  superb  talker  I  have  comip 
across.  I  want  you  to  design  some  work  for  me."  They 
look  pleased,  and  give  him  quantities  and  drawings, 
which  he  submits  to  all  contractors  in  .sundry,  or  a  few 
of  impeachable  character,  and  the  contract  is  fixed  as 
the  result  of  a  competition  in  price  only. 

In  the  second  case  he  deals  immediately  with  the 
contractors,  and  the  contractors  send  the  inquiry  to 
their  pet  specialist  or  to  the  specialist  to  whom  they 
have  tied  themselves  under  money  penalty.  In  this 
case  the  contract  is  fixed  as  the  result  of  a  competition 
in  price  and  design.  But  in  this  case  design  is  merely  a 
question  of  quantities,  as  no  specialist  does,  or  has  time 
to,  make  complete  drawings  for  the  job  in  the  short 
time  at  his  disposal  before  it  is  tendered  for. 

Thus  it  looks  as  if  the  first  method  would  assure 
the  best  job  being  made.  There  is,  however,  another 
point  to  consider.  By  dealing  with  the  contractor  you 
have  only  one  man  to  deal  with,  but  by  adapting  the 
first  method  you  are  at  one  corner  of  a  triangle,  and  if 
anything  goes  wrong  with  the  work,  you  rather  wish 
you  were  at  the  end  of  a  straight  line  leading  direct  to 
one  on  whom  you  could  fix  responsibility. 

This,  however,  is  not  a  point  to  be  much  afraid  of  if 
one  is  careful  to  select  a  thoroughly  capable  firm  of 
specialists  to  design  the  work,  and,  what  is  quite  as 
important,  to  allow  only  those  contractors  to  tender 
whose  workmanship  is  beyond  suspicion,  and  who  have 
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a  thorough  understanding  of  the  importance  of  keep- 
ing strictly  to  the  working  drawings,  although  they 
may  show  in  certain  places  very  awkward  pieces  of 
construction. 

Do  not,  on  any  account,  allow  plasterers  or  others 
whose  knowledge  of  concrete  work  is  based  on  the 
putting  in  of  concrete  foundations  speciiied  at  six  to 
one,  executed  at  ten  to  one.  If  it  is  their  first  tender 
for  reinforced  concrete  work  their  prices  will  he  allur- 
ingly low,  and  if  there  is  a  good  clerk  of  works  on  the 
contract  they  will  have  to  he  a  lirni  of  substantial 
standing  to  withstand  the  monetary  loss.  .Anotlies 
very  important  factor  is  tlie  employment  of  a  thorough- 
ly good  clerk  of  works;  not  an  habitual  growler,  or 
one  who  spends  all  his  time  making  test  cubes,  but  a 
man  who  really  understands  the  class  of  work.  A  good 
clerk  of  works  is  a  blessing  to  a  job  and  tt)  the  contrac- 
tor, lie  will  not  keep  work  back,  but  will  do  his  best 
to  help  a  contractor  to  get  ahead  (juickly.  lie  will  be 
decided  as  to  his  reading  of  the  specitication,  and  he 
will  stand  no  attempt  at  scam])ing  or  inferior  work- 
manship. His  advice  will  be  given  freely  as  to  the 
scheme  of  operations,  and  it  is  often  invaluable,  as  he 
has  had  experience  of  the  methods  of  work  of  various 
contractors,  and  is  in  a  position,  if  he  be  an  intelligent 
man,  to  compare  them  and  see  clearly  wliat  are  the 
best. 

(Concluded  in  next  issue.) 


The  Use  of  Marble  in  Architecture 

DIKING  the  last  twenty  years  marble  has  been 
employed  more  and  more  in  architecture,  but 
in  y\merica  it  has  for  years  been  used  not 
merely  for  interior  decoration  but  for  entire 
fronts  and  even  construction,  notes  a  writer  in  Tiie 
Stone  'J'rades  Journal,  l^djlic  buildings,  banks  and  in- 
surance offices  are  fronted  with  white  iinported  Carrara 
marble,  and  yet  the  effect  is  not  altogettier  what  one 
would  expect.  The  influence  of  the  weather  soon  as- 
serts itself  and  the  marble  becomes  yellow,  until  final- 
ly its  appearance  is  not  much  different  from  that  of  tiie 
considerably  cheaper  sandstone.  On  the  Continent, 
too,  marble  is  being  used  for  external  decoration,  but 
not  to. any  appreciable  extent  compared  with  inside 
decoration,  where  both  white  and  coloured  marbles  are 
lavishly  employed.  This  applies  especially  to  hotels, 
restaurants,  banks,  etc.,  and  also  to  the  halls  and  stair- 
cases of  mansions  and  homes  of  the  wealthy.  But  any 
definite  artistic  principle  as  a  whole  seems  to  be  sadly 
lacking;  frequently  streaked  and  variegated  marbles 
are  used  for  sculpture,  for  floral  and  mural  designs. 
The  immediate  effect  is  that  there  is  something  dis- 
tinctly out  of  place,  and  Continental  architects  do  not 
yet  seem  to  have  recognized  fully  that  veined  and  col- 
oured marbles  are  best  reserved  for  large  surfaces,  pil- 
lars, etc.,  and  that  a  high  and  glass  like  polish  is 
absolutely  essential  to  the  right  effect. 

Apart  from  constructional  work,  marble  is  begin- 
ning to  be  largely  used  in  interior  decoration,  princi- 
pally in  businesses  where  there  is  a  large  amount  of 
wear  and  tear,  and  where  absolute  cleanliness  is  es- 
sential. Mention  must  also  be  made  of  the  increasingly 
elaborate  lavatory  fittings;  they  too  have  opened  u[>  a 
large  and  important  field  to  marble,  and  the  same  may 
be  said  of  the  large  hotel  and  restaurant  kitchens  as 
well  as  the  hospitals.  'J'he  utility  of  marble  for  electric 
switchboards  and  furnishing  purposes  Is  well  known, 


although  only  of  secondary  importance  to  the  subject 
of  our  article. 

The  use  of  marble  for  interior  decoration  dates  back 
to  early  times  and  undoubtedly  began  witii  the  ancient 
Romans,  according  to  some  authorities  after  the  ligyp- 
tian  conquest,  according  to  others  much  earlier.  Be 
that  as  it  may,  it  is  certain  that  the  use  oi  costly  mar- 
bles came  into  fashion  during  the  latter  decades  of  the 
Roman  Republic  and  that  the  stone  was  imported  and 
considered  a  great  foreign  luxury,  far  too  costly  for 
general  use.  After  the  downfall  of  the  Roman  Empire, 
and  the  capture  of  Constantinople  by  the  Turks,  mar- 
ble sank  back  into  oblivion  for  centuries,  not  to  emerge 
again  until  the  awakening  following  the  dark  ages, 
l-rom  the  12th  century  on,  Spain,  Italy,  France,  Cjer- 
maiiy  and  the  Low  Countries  employed  it  extensively 
in  ecclesiastical  architecture  and  gradually  it  became 
more  general  on  the  entire  continent  until  the  outbreak 
of  the  l'"rench  Revolution  called  a  halt  at  tiie  zenith  of 
its  p(jpularity.  Then  marble  fell  into  disuse  once  more, 
to  remain  so  for  many  years ;  but  it  is  to  i)e  hoped  that 
there  are  signs  of  a  restoration  to  the  place  it  has  right- 
fully held  ftjr  centuries. 

In  interior  dec(jiati()ii  the  architect  has  a  scope  for 
working  on  either  a  combination  or  a  contrast  of  colour 
which  is  sometimes  not  ])roperly  api)reciated.  True  it 
is  no  easy  task  to  suit  the  delicate,  softening,  effect  of 
marble  to  the  high  glaze  and  density  <jf  colour  of  tiles 
and  (;tlier  artificial  products.  Marble  absorbs  and  re- 
tains the  light  whereas  the  impenetrable  ))olish  of  arti- 
ficial stone  hurls  it  back  with  a  vengeance,  making  the 
marble  appear  insignificant.  Happily  tiiese  contrasts 
are  noticeable  only  in  large  surfaces ;  in  smaller  ones 
even  ((uite  artistic  combinations  are  possil>le  between 
natural  stone  and  the  work  of  man.  Ancient  Roman 
mosaic  floorings  are  the  best  proof  of  this.  This  com- 
bination is  also  possible  ior  mural  decoration  and  in- 
stead of  presenting  a  vast  unbroken  expanse  that  can 
only  tire  the  eye,  be  it  now  marble  or  any  other  ma- 
terial, a  wall  could  well  be  relieved  by  ornamental  pil- 
asters and  friezes,  giving  the  artist  room  for  dis])lay 
of  taste  and  fancy. 

It  need  perhaps  hardly  be  mentioned  tnat  the  great 
architects  of  old  employed  coloured  marble  as  well  as 
jasper,  agate,  and  lapislazuli  whenever  it  was  obtain- 
able. Sometimes  it  was  a  column  that  was  fashioned 
from  it,  sometimes  a  wall  or  dado,  a  vase  or  a  bowl,  if 
the  design  of  the  stone  showed  up  prominently  it  was 
used  for  large  surfaces,  but  as  soon  as  there  was  any 
tendency  of  monotony  the  stone  was  divided  into  small 
pieces.  Frequently  a  large  slab,  richly  veined  and 
streaked  was  framed  in  a  border  of  multi-coloured 
mosaic-^especially  in  Moorish  and  \'enetian  art.  Some- 
times, in  the  case  of  rich  and  many  coloured  porphyrj- 
and  marble  a  narrow  band  of  less  conspicuous  marble 
first  surraunded  the  slab,  and  then  came  the  actual 
masaic  frame.  This  consisted  of  either  cubes,  stripes 
or  chips  of  fine  marble,  majolica,  glass,  or  mother-of- 
pearl.  These  many  examples  of  ancient  taste  show 
what  can  i)e  accomplished  even  with  infinitesimal  frag- 
ments of  the  most  varied  materials,  such  as  enamel, 
glass  and  gold  in  addition  to  those  already  mentioned. 

There  was  a  time  when  the  interiors  of  most  hotels 
and  restaurants  were  panelled  in  wood  four  to  six  feet 
high,  and  only  when  this  panelling  began  to  be  carried 
right  up  to  the  ceiling  did  the  re-action  in  favour  of 
stone  set  in.  The  normal  is  obvious,  and  should  remain 
a  warning  not  to  overdo  the  matter  of  large  surfaces 
without  any  relief. 
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If  in  the  past  too  much  importance  has  lieen  attach- 
ed to  the  uniformity  of  material,  the  reverse  may  al- 
most be  maintained  at  the  present.  It  is  indeed  not 
uncommon  to  see  pillars,  front,  door  and  window 
frames  each  in  stone  of  different  colour  and  design 
with  apparent  complete  disregard  of  the  fact  that  some 
of  the  veinings  completely  overshadow  others.  A  little 
more  harmony  would  conduce  greatly  to  a  better  effect 
and  the  stone  should  be  chosen  with  a  little  more  con- 
sideration for  its  purpose.  It  can  well  be  done  vvith- 
out  detracting  from  the  artistic  appearance  of  the 
whole. 

For  sculptural  work  a  plain  unmarked  stone  is  the 
only  right  one  and  whilst  in  straight  columns  veins  and 
markings  do  not  matter,  they  detract  immensely  from 
the  appearance  of  a  capital.  Here,  like  in  sculptural 
work,  light  and  shade  play  an  important  part  and  if  a 
variegated  stone  is  used  it  is  often  unavoidable  that 
places  which  should  show  the  highest  of  high  lights 
are  marred  by  some  prominent  marking  or  another, 
whereas  parts  intended  to  be  shaded,  show  up  stark 
white. 

In  these  circumstances,  Nature's  work  will  never 
harmonize  with  that  of  the  sculptor  and,  on  the  other 
hand,  no  matter  how  beautiful  the  marking  and  veining 
of  a  stone,  it  is  absolutely  wasted  if  not  given  due 
prominence. 

It  is  much  to  be  desired  that  architects  and  designers 
sliould  familiarize  themselves  with  marble  and  its  liter- 
ature, for  frequenti)',  when  the  contractor  designates 
a  certain  stone  as  unfit  for  any  particular  work,  it  is 
thought  that  he  has  merely  an  axe  to  grind.  And  then 
when  the  work  is  unsatisfactory  the  marble  is  blamed. 

Only  too  often  do  architect  and  builder  alike  expect 
impossibilities  from  marble.  It  is  rare  to  obtain  \arie- 
gated  marble  without  cracks  and  flaws  and  even  to  get 
the  same  coloured  slabs  from  one  and  the  same  block  is 
a  matter  of  luck.  The  main  question  is  whether  the 
marble  is  intended  for  interior  or  exterior  use.  If  for 
the  latter  no  matter  which  kind  is  chosen  its  weather- 
ing qualities  should  be  beyond  dispute,  for  nothing  dis- 
credits any  kind  of  stone  more  than  a  rapidly  decaying 
facade  or  decoration. 

Summing  up,  it  can  be  said  that  the  use  of  marble, 
both  uncoloured  and  variegated,  for  architecture  as 
well  as  decoration  is  increasing;  yet  marble  deserves 
to  be  even  more  generally  used,  for  there  is  no  other 
material  that  gives  the  architect  the  same  facilities  for 
design.  The  evenness  of  surface,  the  quiet  blending 
of  colours,  that  can  be  arranged  render  it  unapproach- 
able as  a  means  of  artistic  expression  and  real  decora- 
tive effect.  Its  number  of  qualities  and  different  col- 
ours are  legion  and,  while  imitations  abound,  the  real 
article  more  than  holds  its  own,  and  no  artificial  pro- 
duct can  seriously  challenge  comparison  with  that  from 
Nature's  workshop. 


Coal  tar  is  now  used  as  a  fuel  in  steel  furnaces  at 
Gary,  Ind.  It  is  first  heated  to  liquid  form,  then  spray- 
ed into  the  furnaces,  mixed  with  blasts  of  air  under 
pressure.  A  somewhat  similar  use  of  coal  dust  has 
been  made  as  an  experiment.  The  dust  is  fed  to  the 
furnaces  in  a  continuous  stream,  mixed  with  air  under 
pressure.  The  success  of  this  plan  has  been  so  great  as 
to  raise  the  question  whether  it  would  not  be  economi- 
cal to  crush  and  grind  all  the  coal  used  in  large  manu- 
facturing plants.  The  dust  burns  with  an  intense  heat. 
There  is  no  smoke,  because  the  combustion  is  perfect. 


The  Economics  of  Brick  Pavements 

COST  of  construction  and  cost  of  repair  and  all 
else  is  not  the  full  measure  of  the  economy  of 
a  road  surface.  The  greatest  element  affect- 
ing the  economy  of  any  road  is  its  out  of  re- 
pair condition.  That  road  which  calls  for  the  mo5t  fre-: 
quent  repairs  is  the  road  that  is  most  likely  to  be  out 
of  repair,  and  it  is  the  road  that  in  the  sum  of  lapses  of 
time  in  which  it  is  out  of  repair,  aggregates  a  total  de- 
traction from  the  road's  worth  which  by  the  lesser  load 
hauled,  the  broken  spring,  the  injured  horse,  the  extra 
wear  and  tear  of  the  vehicle,  if  converted  into  dollars, 
would  often  equal  in  a  short  period  of  time,  the  entire 
original  cost  of  the  road  improvement. 

When  a  road  is  out  of  repair,  the  road  investment  is 
yielding  no  return.  The  road  as  a  whole  is  only  as 
good  as  its  worst  portion,  even  the  rule  of  averages  will 
not  apply.  On  the  cjther  hand,  by  inverse  ratio,  the 
road  approaches  its  maximum  worth  as  repairs  are 
eliminated. 

The  original  cost  of  a  brick  road  is  not  necessarily 
excessive.  The  cost  of  grading,  drainage,  bridging  and 
the  entire  preparation  f(jr  ])lacing  the  foundation  and 
wearing  surface,  should  be  alike  for  all  types  and  is 
therefore  no  more  expensi\'e  for  a  brick  road  than,  is 
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Brick  pavement  with  slag  foundation,  Niles,  Oliio. 

required  for  the  least  expensive  type  of  wearing  sur- 
face. These  preliminary  structures  are  not  readily  in- 
jured, either  from  wear  or  tear  or  from  any  character  of 
climatic  influences.  The  foundation  is  likely  to  remain 
intact.  With  the  brick  wearing  surface  placed  upon  it, 
ample  protection  for  the  durability  of  all  the  work  in- 
cident to  such  preparation  is  afforded. 


Specifications  for  Slag  Foundation  for  Brick 
Pavements 

SLAG,  under  proper  methods  of  construction,  is 
an  excellent  foundation  material  for  paving 
streets  and  is  the  nearest  approach  to  concrete 
obtainable,  according  to  Harvey  K.  Brown,  En- 
gineer of  the  Borough  of  Charleroi,  Penn.,  writing  in 
the  Engineering  News.  The  use  of  slag  means  a  sav- 
ing over  concrete  foundation  of  approximately  thirty 
cents  a  square  yard — this  in  the  iron  and  steel  dis- 
tricts where  slag  is  readily  obtainable.  Our  contem- 
porary learns  from  Wm.  V.  Alford,  City  Engineer  of 
Niles,  Ohio,  that  slag  has  been  used  with  much  suc- 
cess under  brick  pavements  in  that  state  and  gives  the 
following  specifications  for  this  foundation : 

(1)  Specifications  for  grading,  rolling  and  crowning  the 
earth  foundation,  or  subgrade  are  to  be  the  same  as  for  con- 
crete foundation. 

(3)  Slag  Foundation— There  shall  be  placed  on  the  sub- 
grade  6H  to  7  in.  of  air-cooled,  blast-furnace  slag,  from  the 
Carnegie  Steel  Company,  of  Youngstown,  Ohio,  or  slag  of 
the  same  specific  gravity.     This  shall  be  the  crusher-run  slag 
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not  larger  than  3  in.  in  any  dimension.  It  shall  be  evenly  dis- 
tributed {>vcr  the  subgrade.  This  can  best  be  done  by  the 
use  of  wooden  blocks,  as  directed  by  the  engineer.  When 
thus  levelled  the  slag  shall  be  rolled  until  there  is  no  ap- 
preciable settlement.  While  thus  rolling  careful  examination 
of  lov\:  places  in  the  foundation  must  be  searched  for  and 
when  found  the  slag  must  be  loosened  with  a  pick  and  rc- 
rollcd  with  sufficient'  added  material  to  bring  the  low  spot 
to  an  even  grade  and  surface  level  and  of  the  same  density 
as  the  rest  of  the  foundation. 

(3)  The  slag  foundation  shall  be  rolled  with  a  10-ton 
steam-roller,  weighted  if  directed  by  the  engineer.  The  roll- 
ing shall  begin  at  the  curb  and  work  toward  the  crown,  the 
spacing  of  the  rolled  portions  to  be  as  directed  by  the  engi- 
neer. The  rolling  shall  progress  toward  tiic  center  until 
the  entire  foundation  has  been  keyed  in  at  the  crown,  and  all 
interstices  have  been  reduced  to  a  minimum,  in  the  judgment 
of  the  engineer,  and  all  low  places  corrected. 

(4)  Slag  Sand — .Slag  sand  shall  be  placed  on  the  founda- 
tion and  worked  into  all  voids  by  sweeping  with  a  steel  or 
rattan  broom.  The  sand  must  be  evenly  distributed  over  the 
slag  foundation  with  shovels,  from  convenient  sand  piles 
placed  on  the  burm  of  the  roadbed.  After  each  passage  of  the 
roller  the  sand  must  be  thoroughly  "hetcheled"  with  a  stiff 
brush  as  above  noted.  This  process  shall  continue  until 
there  is  a  smooth,  hard  and  convex  surface,  acceptable  to  the 
engineer. 

Water  shall  t)e  applied  by  sprinkling  as  directed  during 
the  last  half  of  the  rolling  in  of  the  sand.  It  shall  continue 
until  a  grout  is  formed  with  the  slag,  sand  and  water,  which 
must  wave  slightly  before  the  roller. 

The  foundation  is  now  ready  for  the  cushion  of  sand. 
This  sand  cushion  shall  be  placed  as  noted  in  the  specifications 
for  concrete   foundation. 


Personal  Mention 


At  the  invitation  of  Mr.  H.  C.  Harding,  a  number  of 
architects  and  contractors,  on  June  !)th  left  Montreal  in  a 
special  train  to  inspect  the  plant  of  the  National  Builders' 
Supply  and  Enamel  Concrete  Brick  Company.  Limited,  at 
Mascouche,  P.Q.  Mr.  Harding  explained  the  process  '  of 
manufacture,  pointing  out  the  advantages  of  the  brick,  and 
briefly  sketching  the  history  of  the  company.  It  was,  he 
stated,  a  new  industry  for  Canada,  the  capital  for  which  had 
been  found  in  Europe.  Concrete  bricks,  he  predicted,  would 
eventually  take  a  leading  part  in  structural  materials  in 
Canada,  and  architects  were  invited  to  investigate  the  claims 
made  by  the  company.  It  was  intended  to  develop  the  in- 
dustry throughout  Canada,  and  sufficient  business  had  been 
secured  to  warrant  ordering  another  machine  to  be  erected 
at  Mascouche.  After  luncheon  several  visitors  spoke,  wish- 
ing success  to  the  enterprise. 


It  is  with  much  regret  that  we  have  to  record  the  death 
of  Mr.  Robert  H.  Skelton,  of  Mimico,  Ont.,  manager  of  the 
Ontario  Sewer  Pipe  Company,  Limited,  since  January,  1909. 
The  late  Mr.  Skelton  was  born  at  Drayton,  Ont.,  44  years 
ago  and  entered  the  service  of  the  Grand  Trimk  Railway  at 
an  early  age,  remaining  with  them  many  years,  in  fact  until 
he  became  identified  with  the  Ontario  Sewer  Pipe  Company. 
He  was  the  first  Reeve  of  Mimico  and  rendered  the  muni- 
cipality excellent  service  in  this  capacity.  His  death — from 
cerebral  hemorrhage— came  as  a  great  shock  to  his  friends 
and  business  associates.  Apparently  he  had  been  in  the 
best  of  health.  He  was  stricken  down  suddenly  on  the  way 
home  from  his  office  on  Wednesday,  June  10. 


Mr.  Hugh  McOougall,  contractor  for  the  new  Martin 
block,  now  in  cburse  of  construction  at  Wallaceburg,  Ont., 
was  seriously  injured  by  falling  from  the  second  storey  of 
the  building  a  few  days  ago. 

Mr.  J.  H.  McMichacl,  of  Chicago,  the  inventor  of  the 
Pneumatic  Concrete  Mixer,  has  been  on  a  visit  to  Montreal. 
Later  he  will  probably  reside  in  that  city  with  a  view  to 
superintending  the  work  of  the  Pneumatic  Concrete  Placing 
Company  of  t'anada. 

Mr.  J.  P.  Case  has  been  appointed  Canadian  representa- 
tive for  the  Brown  Hoisting  Company,  succeeding  Mr.  F.  A. 
Peck,  who  has  resigned.  Mr.  Case  has  been  identified  with 
the  Brown  Company  for  many  years  and  is  entirely  conver- 
sant with  all  Brown  hoist  products.  He  will  .spend  all  his 
lime  in  Canada  and  will  be  assisted  in  his  work  in  this  ter- 
ritory by  Mr,  Hoyt   E.   Hayes. 

The  Retiring  City  Eng^ineer  of  Winnipeg; 
Lt-Col.    Henry    Norlande    Kuttan,   who   has   resigned   the 
city  engineership  of  Winnipeg  after  a  continuous  service  of 


Mr.  James  L.  Taylor,  road  superintendent  for  the  county 
of  Wentworth,  Ont,  has  accepted  a  similar  position  at  Parry 
Sound. 


Lt  Col.  Ruttan. 

nearly  thirty  years,  was  born  at  Cobourg,  Ont.,  in  1848. 
Prior  to  his  connection  with  the  City  of  Winnipeg  he  had  ex- 
tended experience  both  as  an  engineer  and  as  a  contractor 
on  the  construction  of  the  Intercolonial  and  Canadian  Pacific 
Railways.  He  has  had  a  distinguished  military  career  and 
possesses  in  addition  to  the  Long  Service  Decoration  medals 
for  service  in  the  Fenian  Raid  and  the  Northwest  Rebellion. 
He  was  a  member  of  the  first  Council  of  the  Canadian 
Society  of  Civil  Engineers  in  1887  and  was  President  of  the 
Society  in  1910.  He  will  be  retained  by  the  city  of  Winni- 
peg in  the  capacity  of  consulting  engineer  and  will  receive 
a  pension,  which,  cotnbined  with  his  salary,  will  give  him  a 
yearly  income  of  five  thousand  dollars.  Mr.  Ruttan  is  a 
member  of  the  Council  of  the  Institution  of  Civil  Engineers 
of  Great  Britain  and  of  a  number  of  United  States  bodies. 

Mr.  C.  D.  McArthur,  whose  appointment  as  chief  engi- 
neer to  Messrs.  Foley  Bros.  Welch,  Stewart  &  Fauquier,  con- 
tractors for  the  Halifax  Ocean  terminals,  was  noted  recently 
in  these  columns,  was  for  five  years  chief  engineer  for  the 
Blaw  Steel  Construction  Company,  of  Pittsburgrh.  His  first 
important  position   was  that   of  engineer  on   shop  construe- 
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tion  for  the  Buffalo  &  Pittsburgh  Railway,  from  1900  to  190:(. 
During  1903  he  was  master  mechanic  at  the  Adrian  Furnace 
at  Du  Bois,  Pa.  For  three  years,  1905  to  1908,  he  was  en- 
gaged in  consulting  engineering  practice  in  New  York  City. 

The  City  Engineer  of  Edmonton 

Mr.  A.  J.  Latornell,  City  Engineer  of  Edmonton,  the 
activities  of  whose  department  are  the  subject  of  an  article 
in  this  issue,  was  appointed  Acting  City  Engineer  of  Ed- 
monton in  1908  and  succeeded  to  his  present  position  in 
February,  I9t0.  Mr.  Latornell  was  born  at  Meaford,  Ont., 
and  is  of  French  Huguenot  descent.  He  began  his  engineer- 
ing training  in  the  autumn  of  1898  by  entering  the  shops  of 
the  VV.  A.  Johnson  Electric  Company,  of  Toronto,  as  special 
apprentice.  After  serving  in  these  shops  and  those  of  the 
United  Electric  Company  of  Toronto,  he  entered  the  School 
of  Practical  Science  in  October,  1900,  graduating  in  May, 
1903,  with  honors  in  Civil  Engineering.  His  vacations  were 
spent  in  survey  work  in  the  West.  In  May,  1903,  he  entered 
the  services  of  the  Canadian  Pacific  Railway  as  assistant  to 
the  resident  engineer  on  maintenance  of  way  at  Ottawa,  Onl. 
In  June,  1904,  he  made  connections  with  the  i^ublic  Works 
Department  of  the  Northwest  Territories,  in  whose  employ 
he  continued  until  October.  1905,  when  he  returned  (o  the 
University  of  Toronto  to  take  up  post-graduate  work  in  civil 


Mr.  Turner  during  July,  August  and  September  as  consult- 
ing architect. 


Mr.  A.  ].  Latornell. 

engineering.  In  May,  1906,  he  graduated  witii  the  degree  of 
Bachelor  of  Applied  Science.  After  graduating  he  was  em- 
ployed by  the  Iroquois  Construction  Company  of  Lockport, 
N.Y.,  and  was  engaged  on  transmission  line  work  for  the 
Ontario  Power  Company.  In  July  of  the  same  year  he  re- 
signed to  enter  the  service  of  the  city  of  Edmonton. 

Mr.  G.  A.  McCarthy  has  been  appointed  engineer  of  rail- 
ways and  bridges  for  the  department  of  works,  Toronto,  in 
succession  to  Mr.  C.  W.  Power,  who  resigned  recently  to 
take  up  a  position  with  the  Canadian  Stewar:  Company  on 
the  Toronto  Harbor  work.  Mr.  McCarthy  graduated  from 
McGill  University;  for  seven  years  was  in  the  engineering  de- 
partment of  the  Intercolonial  Railway;  was  engineer  of  the 
C.  P.  R. ;  chief  engineer  for  Algoma  Central  K.  R.  and  chief 
engineer  on  Canadian  power  development  work  at  Niagara 
Falls.  From  1905  to  1909  he  was  chief  engineer  of  the  T.  N. 
O.,  and  from  1909  to  1912  was  with  a  Tori^iito  firm  of  engi- 
neers. Last  year  he  was  resident  engineer  on  hydro  work  at 
Feather   River,   California. 

Mr.  Geo.  E.  Turner,  Building  Commissioner  at  Edmon- 
ton, Alta.,  since  1909,  has  resigned,  his  resignation  to  take 
effect  on  June  30.     The  School  Board  has  decided  to  engage 


Building   Progress  at   Montreal 

A  new  theatre  will  be  erected  on  St.  Catherine  Street 
West,  while  several  picture  houses  are  in  course  of  erection, 
one  of  which  on  St.  Denis  street,  will  mean  the  expenditure 
of  ,$300,000.  The  National  A.  A.  A.  propose  to  build  a  new 
club  house  on  Cherrier  street,  to  cost  $175,000;  Turgeon  and 
Ouellette  are  the  architects. 

There  will  be  several  additions  to  the  list  of  apartment 
houses.  The  largest  of  these  is  one  for  which  plans  have 
been  prepared  by  Audet  and  Charbonneau;  it  is  a  $275,000 
house  on  St.  Catherine  street,  Westmount.  A  considerable 
'portion  of  the  Northern  Electric  factory  at  Poin^  St.  Charles 
has  been  completed,  this  being  the  largest  structure  of  its 
kind  ever  erected  in  Canada.  The  cost  will  be  over  $2,000,- 
000.  Work  is  in  progress  on  the  Ford  Motor  factory,  which 
will  cost  $100,000,  and  about  the  same  amount  is  to  be  ex- 
licnded  in  the  building  of  a  Tuckett  tobacco  factory.  The 
contract  is  about  to  be  awarded  for  an  addition  to  the  Alex- 
andra Hospital,  to  cost  $100,000,  while  the  Royal  Victoria 
and  General  Hospitals  are  also  making  additions  to  their 
buildings. 

The  mejsl  important  ecclesiastical  work  is  the  new  St. 
George's  Church,  Dorchester  Street  West,  tenders  for  which 
have  been  called  by  Messrs.  Barott.  Blackader  &  Webster, 
the  architects.  It  will  be  a  very  hne  building,  with  a  mag- 
nilicent  interior.  The  foundations  of  a  church  on  Fullum 
street  are  completed;  the  cost  of  the  building  is  estimated  at 
$150,000,  the  architects  being  Beaugrand-Champagne  & 
Chenevert.  The  same  architects  have  made  plans  for  St. 
Michael's  Church,  St.  Urbain  street,  the  cost  of  which  will 
be  $250,000.  A  synagogue  is  to  be  erected  on  St.  Urbain  street 
at  a  cost  of  $90,000,  Mr.  C.  Dufort  having  drawn  the  plans. 
A  large  churcli  will  be  constructed  on  Delorimier  avenue; 
Mr.  Marchand  and  Mr.  Venne  arc  the  joint  architects.  Sev- 
eral new  schools  are  in  course  of  erection  or  are  planned, 
Nobbs  and  Hyde  having  the  principal  designs  in  hand.  Dou- 
cet  &  Morrissette  and  Mr.  Marchand  are  joint  architects  for 
a  large  girls  school  on  Demontigny  street,  the  estimated  cost 
being  about  $40,000.  i'Vesh  tenders  have  been  asked  for 
Loyola  College,  estimated  to  cost  $400,000. 

As  compared  with  the  last  two  or  three  years,  there  are 
few  important  buildings  in  course  of  erection  or  projected  in 
Montreal.  Probably  the  one  involving  most  money  is  the 
new  customs  house  warehouse,  the  foundations  of  which 
gave  unexpected  trouble,  and  which  resulted  in  the  Founda- 
tion Company  being  called  in.  A  large  part  of  the  steel  work 
is  now  up.  The  Sun  Life  Company's  building  on  Dominion 
Square  is  also  making  considerable  progress.  The  Bank  of 
Toronto  is  rebuilding  its  branch,  but  the  work  has  only  just 
commenced.  In  addition  to  the  bank  premises  there  will  be 
a  large  number  of  offices,  the  contract  being  let  to  the  Atlas 
Construction  Company.  Tenders  are  in  for  a  new  ofiicc 
building  on  Dorchester  street,  to  cost  $175,000.  for  the  Liver- 
pool and  London  and  Globe  Insurance  Company,  from  plans 
by  Mr.  Rawson  Gardiner  and  Messrs.  Nobbs  and  Hyde.  Ex- 
cavations are  being  made  for  an  ofSce  building  for  the  Na- 
tional Trust  Company,  on  St.  James  street,  estimated  to  cost 
$150,000,  the  architect  being  Mr.  K.  G.  Rea,  and  the  contrac- 
tors, the  Norcross  Brothers  Company.  The  city  have  de- 
cided to  build  some  large  stores  and  a  garage  at  a  cost  of 
$i;iO,000  and  also  to  make  a  start  with  libraries.  The  plans 
for  the  initial  library  will  be  open  for  competition,  the  first 
prize  being  $1,000,  the  second  $800,  and  the  third  $500.  The 
neighboring  city  of  Westmount  will  construct  a  new  city 
hall,  and  here,  too,  the  plans  will  be  open  to  a  competition 
by  architects. 
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J.  A.  King  &  Company,  Limited,  is  a  new  Montreal  con- 
cern incorporated  with  a  capital  of  $150,000,  to  manufacture 
and  deal  in  iireproofing  and  building  materials. 

Plans  have  been  completed  for  a  new  registry  ofTicc 
building  to  be  erected  at  Toronto  at  a  cost  or  $400,000.  The 
architect  is  Mr.  C.   S.  Cobb,  71  Bay  Street,  Toronto. 

The  Welland  County  Council  have  awarded  to  the 
Standard  Crushed  Stone  Company,  Niagara  Falls,  a  contract 
for  thirty-five  miles  of  road  work  running  into  $180,000. 

A  sewerage  system,  estimated  to  cost  $100,000,  is  to  be 
installed  at  Whitby,  Ont,  and  tenders  for  the  work  are  now 
being  received.  The  engineer  is  Mr.  T.  Aird  Murray,  of 
Toronto. 

The  County  of  Laval,  I'.Q.,  and  the  municipalities  of 
Longueuil  and  St.  KecoUet  are  extending  the  work  of  laying 
concrete  pavement,  and  the  village  of  St.  Rose  are  starting 
on  similar  work. 

At  Montreal,  the  erection  of  a  new  theatre  estimated  to 
cost  $200,000  is  projected  l)y  Maurice  WollT,  1.50  Peel  Street, 
Montreal.  It  is  expected  that  a  competition  for  plans  will 
be  arranged  shortly. 

Hon.  J.  A.  Tessier,  Minister  of  Roads  for  Quebec,  has 
been  requested  by  a  deputation  of  Mayors  or  the  counties 
of  Levis  and  Lotbinicre  to  construct  a  road  from  Quebec 
to  Montreal  on  the  South  Shore. 

Defective  wiring  is   thought   to  have  been   the   cause  oi 
a  lire  which  broke  out  at  the  Woodbine  Avenue  sewage  dis 
posal  plant,  Toronto,  on  June  11,  involving  $500  damage  to 
the  contents  and  $25  to  the  building. 

A  garbage  disposal  plant  at  a  cost  of  $720,000  is  th<- 
latest  project  of  the  Toronto  Board  of  Control.  The  plans 
are  for  a  central  incinerator  and  reduction  plant  to  be  lo- 
cated  in    the    Ashbridgc's    Bay    district. 

Mr.  Joseph  Gosselin,  a  well-known  contractor  of  Levis, 
Que.,  has  been  awarded  the  government  contract  for  the  con- 
struction of  the  Transcontinental  station  on  the  Champlain 
Market  site.     The  station  will  cost  over  $100,000. 

Tenders  are  to  be  invited  shortly  by  the  arcliitects. 
Messrs.  Stewart  &  Witton,  for  a  16-room  school  building 
at  Hamilton,.  Ont.,  for  which  plans  are  now  in  progress. 
The  cost  of  the  structure  is  estimated  at  $100,000. 

Building  permits  for  May  in  the  city  of  Quebec  amount- 
ed in  value  to  $461,595.  The  total  for  the  five  months  since 
January  1  is  $1,252,114,  which  is  more  tnan  double  the 
amount  for  the  corresponding  months  of  last  year. 

Steel  work  is  in  progress  on  the  new  customs  house 
which  is  being  erected  at  Fort  William  at  a  cost  of  $175,000. 
The  general  contractor  is  Mr.  M.  H.  Bradcn  and  the  con- 
tractor for  the  steel  work  is  the  Hamilton  Bridge  Works 
Company,   Limited. 

Foundation  work  has  been  completed  for  a  new  church 
estimated  to  cost  $150,000  for  the  Parish  of  St.  Eusebe  de 
Verceil,  Montreal.  No  tenders  are  to  be  called  before  July 
1.  The  architects  are  Messrs.  Beaugrand,  Champagne  & 
Chenevert,  182  St.  Catherine  Street  East,  Montreal. 


The  Poison  Iron  Works,  Toronto,  was  visited  by  two 
serious  fires  on  the  morning  of  June  14,  entailing  a  loss  of 
about  $20,000.  The  first  fire,  which,  completely  gutted  the 
blacksmith  shop,  broke  out  early  in  the  morning,  and  was 
the  cause  of  the  second  blaze,  which  partially  destroyed  the 
machinery  shop.  The  loss  in  both  cases  is  covered  by  in- 
surance. 

Quebec  Government  engineers  left  last  week  for  Lake 
St.  Francis  to  do  the  preliminary  work  in  connection  with 
the  construction  of  the  great  storage  dam  on  ihe  St.  l-Vancis 
River.  This  dam  will  raise  the  water  in  the  lake  twenty  feet. 
It  is  understood  that  the  government  has  abandoned  its 
work  on  the  St.  Maurice  River  owing  to  disagreement  with 
the    power   owners. 

Work  is  in  progress  on  the  half-million-dollar  post-office 
now  in  course  of  erection  at  St.  John,  N.B.  The  building  is 
to  be  200  ft.  by  160  ft.  in  dimensions,  two  storeys  high,  of 
artificial  stone  construction.  The  stone  work  Is  now  up  one 
storey.  The  architect  is  Mr.  G.  E.  Fairweathcr,  St.  John, 
and  the  general  contractors  are  Messrs.  Rhodes,  Curry  & 
Company,  Amherst,  N.S. 

The  John  Raper  Piano  Company,  of  Ottawa,  are  carry- 
ing out  extensive  alterations  and  extensions  to  their  estab- 
lishment on  Sparks  street.  Included  in  the  alterations  which 
are  planned  will  be  the  devoting  of  the  main  floor  of  the 
building  and  the  mezzanine  floor  to  sound-proof  demonsti'a- 
lion  rooms.  The  work  is  being  carried  out  under  the  direc- 
tion of  Mr.  George,  architect. 

The  Parliament  Buildings,  Toronto,  was  the  headquarters 
last  week  of  a  conference,  taken  part  in  by  representatives 
from  every  province  in  the  Dominion,  with  the  exception  of 
.'\lberta  and  Prince  Edward  Island.  The  object  of  the  con- 
ference is  to  secure  uniformity  in  boiler  inspection  laws  for 
tlie  whole  of  Canada,  and  as  such  it  was  of  great  import- 
ance to  Ontario  boiler  manufacturers,  whose  representatives 
were  present  in  large  numbers. 

Extensive  operations  are  involved  in  a  contract  which 
Messrs.  Foley  Bros.  Welch,  Stewart  &  Fauquier  have  for  the 
Halifax  Ocean  terminals.  This  contract  includes  the  con- 
struction of  quay  walls  6,534  ft.  long,  including  Kt.OOO  tons 
of  steel,  275.000  cu.  yds.  of  ctmcrete;  467,000  cu.  yds.  of  ex- 
cavation and  dredging,  and  3.000,000  cu.  yds.  of  fill.  The  con- 
tract time  allowed  for  the  work  is  three  years,  and  the  con- 
tract price  is  about  $5,500,000. 

Messrs.  Sherwood  &  Sherwood,  general  contractors. 
Sudbury  and  North  Bay.  have  opened  an  office  at  111  Mail 
Building,  Toronto.  They  have  started  work  on  several  con- 
tracts received  recently  from  the  city  for  sewers  and  side- 
walks. Operations  will  start  immediately  on  the  Dunkleman 
warehouse,  for  which  they  have  the  general  contract.  Con 
tracts  for  several  stations  on  the  Cochrane  Division  of  the 
T.  and  N.  O.  have  just  been  closed.  Mr.  A.  C.  Morgan  is 
in  charge  of  the  new  office. 

Plans  are  practically  completed  for  the  erection  of  a  half- 
million-dollar  crucible  steel  plant  at  London,  Ont.,  where  a 
ten-acre  free  factory  site  is  said  to  have  been  oflfered  by 
the  Argyle  Land  Company.  The  plaift  will  employ  about 
one  hundred  men  at  the  comtnencement,  and  high  grade  steel 
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tool  castings  will  be  manufactuifd.  It  is  expected  that 
$10(),()0()  bonds  will  be  issued  at  once,  and  work  commenced 
on  the  building  this  summer.  Hamilton  and  Buffalo  capi- 
talists are  reported  to  be  interested  in  the  enterprise. 

The  City  Architect  of  Toronto,  Mr.  W.  W.  I'earse,  is 
preparing  some  amendments  to  the  building  by-laws  with  the 
object  of  preventing  the  erection  of  any  buildings  to  be  used 
as  hotels,  no  matter  what  their  height  may  be,  unless  the 
specification  provides  for  fireproof  construction.  Under  the 
existing  by-laws  unless  the  proposed  building  is  over  35  feet 
in  height  there  is  no  obligation  on  the  part  of  the  builder  to 
render  it  fireproof.  Mr.  I'earse  announced  that  it  was  his 
intention  to  protect  the  travelling  public  anci  others  in  every 
way  possible,  and  that  as  far  as  he  could  prevent  it  there 
would  be  no  firetraps  in  Toronto. 

The  new  concrete  manufacturing  plant  of  the  Concrete 
Builders,  Limited,  at  Gibson,  N.B.,  is  said  to  be  one  of  the 
l)usiest  industries  in  that  section  of  the  country,  notwith- 
standing that  the  company  was  organized  and  started  oper- 
ations quite  recently.  An  order  has  been  received  for  13,000 
concrete  blocks  to  be  used  in  the  construction  of  a  ware- 
house, 50  ft.  by  80  ft.,  for  the  Sumner  Company,  at  Moncton, 
N.U.  Two  experts  in  concrete  work,  Messrs.  H.  J.  McGrath 
and  T.  C.  Burpee,  C.E.,  are  identified  with  the  management 
and  the  company  are  said  to  have  the  only  plant  of  machin- 
ery for  manufacturing  concrete  products  in  the  Maritime  Pro- 
vinces. 

The  Canadian  Society  of  Domestic  Sanitary  and  Heat- 
ing Engineers  closed  its  convention  at  Ottawa  on  June  13 
with  the  election  of  the  following  officers:  President,  G.  S. 
Dornian,  Moncton;  Vice-President,  E.  H.  Kussel,  London; 
Secretary-Treasurer,  W.  J.  Crawford,  St.  John;  Provincial 
Presidents:  Alberta,  Joseph  Marr,  Calgary;  Manitoba,  A.  J. 
Hammond,  Winnipeg;  Saskatchewan,  N.  B.  Kowntree,  Swift 
Current;  British  Columbia,  S.  A.  Wye,  Vancouver;  "New 
Brunswick,  D.  J.  Shea,  Fredericton;  Nova  Scotia,  J.  E.  God- 
win, Halifax;  Ontario,  F.  R.  Maxwell,  Toronto;  Prince  Ed- 
ward Island,  B.  Shaw,  Charlottetown;  Quebec,  John  A.  Gor- 
don, Montreal.  Next  year's  convention  will  be  held  at  St. 
John,  N.B. 

Contracts  for  work  involving  the  expenditure  of  $330,000 
were  awarded  last  week  by  the  Hydro-Electric  Power  Com- 
mission for  the  dams,  canals  and  penstocks  at  Eugenia  Falls, 
on  the  Beaver  River,  near  Owen  Sound.  Two  dams  are  to 
be  constructed.  The  contract  for  No.  1  dam  has  been  award- 
ed to  the  Ambursen  Hydraulic  Construction  Company  of 
Montreal.  This  will  be  one  of  the  largest  works  of  its  kind 
in  the  Dominion.  The  dam  will  be  built  of  reinforced  con- 
crete, 2,000  feet-long,  and  with  a  varying  height  from  40  to 
50  feet.  No.  2  dam  will  be  built  by  Messrs.  Hyland,  Scrib- 
bin  &  White,  of  Toronto,  and  will  not  be  as  large  as  No.  1. 
Tenders  are  now  being  called  for  the  necessary  hydraulic 
and  electrical  equipment,  which  will  be  used  to  develop  4,000 
horse-power,  although  the  headworks,  canals  and  storage 
reservoir  of  the  undertaking  contemplate  an  ultimate  deveL 
ov)nient  of  8,000  horse-power. 

General  business  conditions  in  the  Maritime  I'rovincis 
are  in  a  healthy  condition  according  to  a  report  received 
from  a  St.  John,  N.B.,  correspondent  of  the  Contract  Record. 
The  industrial  situation  does  not  show  a  grear  deal  of  ac- 
tivity, but  the  banks  report  business  satisfactory  and  real 
estate  values  remain  firm.  In  the  constructional  field  tin- 
activity  in  house  building  is  noticeable,  building  permits  is- 
sued during  May  showing  an  appreciable  Increase  over  the 
same  month  last  year.  Many  engineering  works  of  con- 
siderable magnitude  are  projected  or  in  progress.  At  St. 
John,  the  harbor  development  is  proceeding  vigorously.  The 
new   spandrel  arch   bridge  across   the   Reversing  Falls  is  ad- 


vancing towards  completion.  The  C.  P.  R.  have  had  plans 
prepared  for  a  new  steel  bridge  to  be  built  alongside  the  new 
structure  and  in  addition  the  Dominion  Government  has 
undertaken  to  build  two  steel  railway  bridges  for  the  rails 
of  the  Valley  Railway  by  which  it  is  expected  that  the  traffic 
of  the  G.  T.  P.  will  enter  St.  John.  One  of  these  bridges 
will  cross  the  St.  John  River  and  the  other  the  Kennebe- 
casis   River. 

A  new  building  for  the  head  office  of  the  Bank  of  British 
North  America  was  opened  a  few  days  ago  at  St.  John,  N.B. 
The  site  <iccupied  by  the  new  structure  is  4,250  square  feel 
and  the  building  has  a  frontage  of  8(5  feet  on  Market  Square 
and  Dock  Street.  The  construction  of  the  building,  which 
has  three  storeys  and  basement,  is  reinforced  concrete,  brick 
and  terra  cotta.  In  the  basement  is  a  safety  aeposit  vault  of 
drill-proof  steel,  fitted  with  triple  doors.  There  are  225 
safety  boxes,  each  box  requiring  three  keys  to  unlock  it. 
J'he  vault  was  constructed  by  J.  &  J.  Taylor,  of  Toronto,  and 
is  equipped  with  time  locks  and  an  electric  burglar  alarm 
system.  In  the  banking  room  on  the  ground  floor,  terrazzo 
fiooring  has  been  adopted  in  the  public  space  and  arrowlock 
flooring  in  the  banking  space.  All  the  woodwork  is  of  quar- 
tered oak  and  the  main  staircases  of  marble.  The  building  is 
entirely  fire-proof.  The  architects  are  Messrs.  Barrott. 
Blackader  &  Webster,  of  Montreal,  Mr.  G.  E.  I'"airweather,  of 
St.  John,  being  the  associate  architect.  The  general  contrac- 
tors are  B.  Mooney  &  Sons.  The  terrazzo  and  marble  tile 
work  was  done  by  the  Dominion  Flooring  and  Tile  Company, 
Montreal. 


WESTERN   CANADA 

The  National  Paving  and  Contracting  Company,  Limited, 
Winnipeg,  have  a  contract  running  into  $193,ooO  for  asphaltic 
concrete   paving   work   at   Fort  William. 

A  technical  school,  estimated  to  cost  $300,000,  is  to  be 
erected  at  Medicine  Hat,  Alta.  The  plans  have  been  drawn 
and  operations  are  to  start  as  soon  as  the  necessary  deben- 
tures have  been  sold. 

Sewer  contracts  amounting  to  nearly  $200,000  have  been 
awarded  by  the  city  of  Edmonton,  the  worK  being  divided 
between  C.  L.  De  Vail,  the  Edmonton  Contracting  Com- 
pany and   the   City  Construction   Department. 

The  Alberta  Clay  Products  Company,  Medicine  Hat,  arc 
considering  the  matter  of  an  extension  to  their  plant.  Either 
they  will  build  a  large  addition  which  will  double  the  capac- 
ity of  the  present  plant  or  they  will  build  another  plant  at 
Dunmore,  Alta. 

Construction  has  commenced  on  the  walls  of  the  Mani- 
toba Parliament  Buildings  now  being  erected  at  Winnipeg 
at  a  cost  of  $2,000,000.  The  architect  is  Mr.  F.  W.  Simon 
and  the  general  contractors  are  Messrs.  Thos.  Kelly  &  Sons, 
both  of  Winnipeg. 

Edmonton's  newest  municipally-owned  public  utility  is 
a  paving  plant,  to  be  established  next  month  at  a  cost  of 
$:i~.()0().  The  entire  paving  programme  for  this  year  involves 
a  total  expenditure  of  more  than  $1,500,000,  part  of  which 
will  i)e  financed  by  the   Hudson's   Bay  Company. 

The  proposed  branch  line  from  Round  Lake  to  Girouard. 
Alia.,  will  not  be  constructed  this  year,  according  to  an  an- 
nouncement made  by  Mr.  J.  D.  McArthur  at  Edmonton  a  few 
days  ago.  He  explained  that  a  charter  and  guarantee  would 
first  have  to  be  obtained  from  the  government  before  a  line 
could  be  constructed. 

At  Edmonton,  Alta.,  good  progress  is  Tjeing  made  on 
the  ten-storey  store  and  office  building  which  is  being  erect- 
ed on  McDougall  Avenue  for  K.  McLeod  at  a  cost  of  $450,- 
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000.  The  walls  are  now  up  five  storeys.  The  architect  is 
Mr.  J.  K.  Daw  and  the  general  contractors  are  Messrs.  Ol- 
son &  Johnson,  both  of  Edmonton. 

At  Chilliwack,  B.C.,  rai)id  proRress  is  bcrng  made  on  the 
Harrison  River  bridge  being  constructed  by  the  C.  1*.  K. 
The  structure  is  made  to  accommodate  double  tracks  and  is 
950  feet  long.  The  superstructure  is  nearing  completion,  the 
swing  span  having  been  installed  and  work  well  advanced 
from  both  ends.  The  Pitt  River  bridge,  a  similar  structure 
but  one  much  larger,  being  1,750  feet  in  length,  will  be  the 
largest  of  its  kind  in  British  Columbia.  'J  he  swing  span  is 
276  feet  in  length  and  weighs  650  tons. 

The  excavation  and  grading  contract  of  the  Marine  & 
Fisheries  site  on  the  Songhees  Reserve,  B.C.,  is  coming  on 
satisfactorily.  The  contractors,  Messrs.  Parks,  Tupper  &. 
Kirkpatrick,  anticipate  that  the  whole  of  the  work  will  be 
completed  by  the  end  of  July.  The  contract  calls  for  the 
excavation  of  about  35,000  cu.  yds.  of  material  on  the  fore- 
shore of  the  gmernmenl  site,  and  the  construction  of  a 
wharf  650  ft.  long.  Some  rock  is  being  encountered  in  ex- 
cavating, in  connection  with  which  a  Marion  steam  shovel  is 
operating,  but  it  is  not  anticipated  that  the  presence  of  rock 
will  seriously  effect  progress  on  the  contract. 

Grading  on  the  British  Columbia  division  of  the  Canadian 
Northern  Pacific  Railway  has  been  completed  with  the  ex- 
ception of  about  lifteen  miles  on  the  sections  between  Rail- 
head, J 21  miles  north  of  Kamloops,  and  the  terminal  of  the 
rails  from  the  eastern  end,  six  miles  west  of  the  Yellovvhead 
Pass.  Mr.  S.  11.  Sykes,  assistant  chief  engineer  of  the  com- 
pany, has  announced  that  the  bridge  over  the  Canoe  river, 
ten  miles  east  of  Albreda  summit,  has  been  completed,  that 
construction  work  will  be  started  at  an  early  date  on  the 
1)ri<lge  over  Lion  Creek,  and  that  operations  are  well  ad- 
vanced on  tlu-  entire  section  along  the  North  Thompson 
river. 

The  whole  of  the  Pacific  (ireat  Eastern  Railway  is  now 
under  contract  according  to  Mr.  J.  W.  Stewart,  president  of 
the  line,  who  was  interviewed  recently  in  Victoria.  Grading 
is  ill  progress  along  the  whole  right-of-way  from  Squamish 
to  Port  George  and  will  practically  be  finished  this  year.  Mr. 
Stewart  reports  that  a  uniform  force  of  no  less  than  six 
thousand  will  be  maintained  on  the  work  for  the  balance  of 
the  year.  In  this  connection  he  mentioned  that  there  was 
this  season  an  ample  supply  of  labor,  this  condition  being 
mainly  due  to  the  fact  that  the  Pacific  Great  Eastern  is  the 
only  railway  undertaking  at  present  under  way  in  the  Pro- 
vince, both  the  Grand  Trunk  Pacific  and  the  ("anadian 
Northern  Pacific  being  practically  finished. 

Constructional  activities  at  Kegina  are  proceeding  sat- 
isfactorily— so  much  so,  in  fact,  that  there  is  more  building 
in  progress  just  now  than  there  was  at  the  corresponding 
time  last  year.  Of  the  various  projects  of  which  we  have 
heard  mention  may  be  made  of  the  proposed  new  office 
building  for  the  Royal  Bank.  The  Canadian  International 
Light  Company,'  which  is  capitalized  at  $100,000.  has  entered 
into  an  agreement  with  the  city  of  Regina  to  establish  a 
factory  and  employ  not  less  than  twenty-six  hands  at  the 
outset.  T.  A.  McAuley,  of  the  Coste-McAuJey  Syndicate,  has 
been  in  Regina  completing  negotiations  for  the  supply  of 
natural  gas  to  the  city.  The  ultimate  aim  of  the  syndicate 
is  to  supply  natural  gas  to  the  three  largest  Saskatchewan 
cities.  There  is  considerable  interest  in  this  project,  as  il 
is  felt  that  cheap  gas  at  Regina  would  prove  of  inestimable 
value  to  local  industrial  concerns.  Mr.  A.  M.  Lloyd,  a  local 
architect,  has  been  instrtictcd  to  prepare  plans  for  a  new 
building  for  the  Kegina  Labor  Temple  Company,  which  is 
capitalized  at  $50,000. 


Trade  Notes 

The  Link  Belt  Company,  Chicago,  in  their  new  book.  No. 
195,  illustrate  an<l  describe  installations  of  elevating  and  con- 
veying machinery  for  handling  newspapers,  magazines,  and 
so  on,  in  publishing  houses  and  printing  establishments.  The 
cuts  are  particularly  illuminating  as  to  the  possibilities  of 
equipment  and  the  book  should  find  its  way  freely  into  the 
hands  of  engineers,  architects  and   newspaper  men. 

An  effective  safety  device  for  the  prevention  of  injury 
to  industrial  workers  operating  power  punching  presses  is 
described  in  a  booklet  just  received  from  Canadian  Yale  & 
Towne,  Limited,  St.  Catharines,  Ont.  The  mventor  is  Mr. 
K.  C.  Lewis,  of  the  above  company.  The  device  is  not  pat- 
ented and  it  is  hoped  that  it  will  be  adopted  largely.  It  can 
be  installed  at  small  cost  and  with  the  exercise  of  a  little  in- 
genuity it  can  be  adapted  to  any  style  of  press  in  use. 

A  booklet  devoted  to  Solvay  Granulated  Calcium  Chloride 
deals  with  the  efficiency  of  this  product  as  a  dust  layer.  This 
product  is  applied  both  by  machine  and  nana.  For  small 
iiuantilies  it  can  be  spread  with  a  shovel  and  for  large  areas 
with  a  simple  spreading  machine.  When  applied  to  the  road 
it  soon  becomes  incorporated  with  the  surface,  which  it  keeps 
in  a  smooth,  slightly  damp  and  compact  condition.  Econ- 
omy and  efficiency  are  its  outstanding  claims.  The  manu- 
facturers are  the  Semet-Solvay  Company,  Syracuse. 

Many  evidences  of  the  efficiency  of  Ceresit  waterproof- 
ing are  contained  in  an  interesting  catalogue  just  received 
from  the  Ceresit  Waterproofing  Company,  Chicago.  The 
catalogue  is  made  up  of  five  booklets,  the  first  being  de- 
voted to  a  scientific  explanation  of  the  composition  and  op- 
eration of  Ceresit,  ihe  second  to  an  enumeration  of  tests  by 
recognized  authorities,  the  third  to  a  selection  of  photo- 
graphs showing  where  Ceresit  has  been  used,  the  fourth  to 
testimonials  from  satisfied  users  of  Ceresit,  and  the  fifth  to 
an  explanation  of  a  demonstration  test  of  Ceresit. 

Messrs.  Wadsworth,  Rowland  &  Company,  Inc.,  Bos- 
ton, announce  their  removal  about  January  1,  1915,  to  more 
commodious  quarters  at  i:t9-141  Federal  street  (Boston). 
The  larger  area  of  lloor  space  covered  by  these  stores  will 
enable  the  firm  to  carry  under  one  roof  the  heavy  stock  of 
all  goods  now  carried  in  their  storehouse  at  208-210  Milk 
Street  and  in  their  present  main  store  at  82-84  Washington 
Street,  besides  giving  them  excellent  facilities  for  the  receipt 
and  delivery  of  goods.  The  new  location  is  close  to  the 
heart  of  the  shopping  and  wholesale  hardware  district  and 
the  proximity  of  the  stores  of  the  South  Terminal  Station 
is  an  important  advantage.  Messrs.  Wadsworth,  Howland  & 
Company  are  the  manufacturers  of  Bay  State  Brick  and  Ce- 
ment Coating,  a  waterproofing  material  which  has  already 
been  described  in  detail  in  these  columns. 


American  Road  Builders'  Convention 

The  proceedings  of  the  Tenth  .-Annual  Convention  of  the 
American  Road  Builders'  Association  (Philadelphia,  Decem- 
ber 9-12.  1913)  comprise  a  concise  record  of  a  meeting  of 
great  interest  and  importance  to  road-builders  and  muni- 
cipalities. A  number  of  the  papers  were  published  in  the 
Contract  Record  shortly  after  the  convention.  These  are 
all  presented  in  the  Proceedings  and  are  accompanied  in 
each  case  by  the  discussions  which  ensued.  .Among  the  i;i- 
teresting  features  of  the  Proceedings  are  the  various  reports, 
the  revised  constitution  of  the  Association,  the  names  of  the 
officers  for  1914.  and  the  list  of  members  revised  to  date. 
The  Secretary  of  the  American  Road  Builders'  Association 
is  Mr.   K.  L.  Powers,  1.10  Nassau  Street.  New  York  City. 
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